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Problems: Your approval is needed to extead the termination for Grant
AID/DSAN-G-0086 with the University of Missouri from April 30, 1980 to
June 30, 1980, This extension requires no additionmal funding.

Discussion: An extension of time for completion of this project is due

to the following reasons:

1. The earthquakes which occurred in Colombia during the end of

1979 and beginning of 1980.

These earthquakes closed the

road to Southern Huila and prevented travel to study sites

for approximately two months.

in the follow—up survey was therefore delayed.

2. The Colombian political situation and unrest within the country
brought with it potential #ifficulties associated with travel.

Collection of data as planned

Under these circumstances the contract ceam was reluctant to
schedule field visits during February and March 1980.

3. Analysis of data was dependent upon computer hardware being put

in place by CIAT. CIAT experienced some delay in setting up

their new systems and project work was also delayed as a result.

DS/AGR believes these unforeszen events were beyond the control of the con-

tractor and that the time extension

Recommendazion: That you approve this request for a two (2) month unfunded

is justified.

extension of Grant AID/DSAN-G-0086 by signing the attached PAF.
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Gustav Elterich

AID

ES/AG/EST/RP 403
Department of State
Washington, D.C. 20523

Dear Jock:

As you may have discerned from the fact that I have not filed additional
progress reports based on our AID project AID/DSAN G 0086, I anticipate
experiencing difficulty in meeting the contract date. We are making progress
on the research project but have been hindered by a number of factors beyond
our control. These include:

1. The earthquake which occurred during the end of 1979 and the
beginning of 1980. These earthquakes closed the road to
Southern Huila and made it impossible for the project research
associate to visit Huila for a period of about two months. This
delayed the data collection process associated with the second
schedule.

2. The political situation in Colombia. In view of the existing
uncertainty, I had felt that it was inappropriate to travel to
Colombia during February and March of this year. I understand
from the personnel at CIAT that I could have been overly cautious.
On the other hand, my inclination was to be rather careful.

3. CIAT has been in the process of transferring computer systems.
This process as always, has taken consideradly longer than was
anticipated. For this reason, the programming work was delayed.

It now appears that we will not be finished with the contract for
approximately twc more months. To be safe this time, I would 1ike to have
the contract date extended through June of 1980. As with the previous
request, the difficulty is not associated with resources that are being
applied to the research project but with the timing. We have attempted to
incorporate a substantial amount of primary information in the research
project. Due to the location of the research site, this has taken longer
than I had anticipated.

an equal opportunity mstitution q



Gustav Elterich
March 24, 1980
Page 2

We have all of the primary data and have nearly completed the programming
runs. Thus, [ anticipate no difficulty in meeting the June 30, 1980 date.
Uncontrollable factors generating uncertainty with respect to timing are now
not of consequence in completing the contract. We now simply have to complete
the programming and write up the required reports. Of course, if we have
ample time the quality of the reports will be substantially improved.

I hope this additional extension of the contract gives you no difficuity.
[ have attempted to fully coordinate our efforts with those of the Bean
Team at CIAT. In doing this, it has heen recessary for me to accommodate
to their time schedule. The result of this coordination and the uncontrollable
factors mentioned above have been that the contract could not be completed
in the time frame anticipated. I believe the benefits of the coordinated
research effort outweigh the costs of not completing the contract on time.
The contract costs of course remain the same.

Sincerely,
\iﬁf;“

¢

~““stapley R. Johnson
Professor :

SRJ/bb



RESEARCH PROPOSAL

RISK, TECHNOLOGY ADOPTION AND CONTROLLABLE INSTITUTIONAL
AND ENVIRONMENTAL FACTORS FOR LOW INCOME
FARMERS IN DEVELOPING ECONOMIES

il

The Carators of +hae

r ¥ ré
U:,iw\’ero:i‘-:‘e ;-..:“ ."-‘ ;;..f\...ﬂ.: Stan]e_y-A. JOHHSOH
) ,/ //"l . - '.:__' .
S / N ,
IO. FENT SHELTON ' &
Assistznt Vice Dreslent /%é /é7 1978

zad Compiroller " Date



RESEARCH PROPOSAL

Risk, Technology Adoption and Controllable Institutional
and Environmental Factors for Low Income
Farmers in Developing Economies

W. Whitney Hicks and S.R. Johnson
University of Missouri, Columbia

Introduction

It is becoming increasingly recognized that risk aversion is a major
factor in the production decisions of low income farmers in developing coun-
tries. Evidence on levels of risk aversion is at present somewhat 1limited
(Dillon and Scandizzo [1978], Roumasset "1976]) and highly dependent upon
specialized utility function assumptions (Magnusson [1959]). However, the
larger expected yields and increased purchased input costs of new technology
options have served to emphasize this behavioral characteristic of low income
farmers as a potentially important factor in adoption decisions (Dillon and
Anderson [1971], Schulter [1971]).

The prospect of risk averse behavior presents major problems for policies
designed to improve the welfare of low income farmers by faostering deve]opmeht
of new technologies and encouraging their adoption. For such policies to be
successful, the new technologies introduced must result not only in increases
in anticipated yields and/or net returns per farming unit but also provide
for a dispersion in these variables which does not result in a prohibitively
high risk premium. If the uncertainty associated with the new technology is
high, the risk averse fariner may require a risk premium which is sufficiently
large that the traditional farming methods remain the more attractive

alternative (Roumasset [1977]).
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Much of the new technology for low income farmers in developing econumies
which has been iatroduced during the past two decades unfortunately has not
been tailored to the risk averse behavior of the decision makers. First, seeds
and cultivation methods which could increase expected yields were introduced.
Low income farmers when presented with the new technologies and/or alternatives
afforded by the new varieties and cultivation methods have fregquently con-
tinued to find the traditional practices more attractive (Schulter [1971],
Hiebert [1974)). Secondly, educational programs and temporary incentive systems
to promote the adoption of the new technologies have had similarly disappoint-
ing impacts (Evenson, et al. [1976)). The result has been that new tech-
nologies with demonstrated potential fcr increasing expected incomes of the
lTow income farmers and in many cases the result of years of development have
remained unused (Anderson [1974, 1974a]).

There are two options available to private and governmental agencies
that have sponsored these technology development efforts and/or are committed
to the improvement of income levels for low income farmers. The first is to
utilize the information from the accumulated experience and attempt to develop
varieties and cultivation methods that the risk averse lTow income farmers will
find attractive and accordingly adopt. This is likely to be a process which
may reguire considerable time and expense. A second alternative involves
recognizing that the institutional setting within which the lTow income farmer
operates has an important bearing on the attractiveness of the various tech-
nologies available for crop production (Johnson [1977]). On recognizing this
factor, it is apparent that an additional way to improve the welfare of the
Tow income farmers by providing for the adoption of new technblogies is through
the modification of these institutions (AID [1977]).

Examples of institutions for which changed policies may alter attitudes

o
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towards technology adoption are: marketing boards, credit, production coop-
eratives, land reform, altered programs for extension and information
dissemination, provision for off-farm income generating alternatives, crop
insurance, direct subsidies to younger and older family members, etc. The
new technologies in conjunction with these changed environmental factors may
turn out to be attractive to the low income farmers who formerly rejected
them. Such options provide a basis for temporizing until technolngies more
consistent with risk averse behavior and the existing instituticnal settings
can be developed and as well new policy instruments for promoting increased
production and standards of Tiving for low income farmers.

Although the added policy options proviued by the modification of insti-
tutions appear attractive, they are at the same time potentially expensive

and perhaps difficult to initiate. For this reason it would seem to be use-

ful to evaluate the implications of these institutional factors for technology

adoption on an experimental basis before advocating them as policy instru-
ments for achieving development objectives. It is the construction and
application of such experimental models which is the objective of the pro-
posed research project. A normative optimizing model which incorporates
risk aversion will be developed and applied to determine the potential
impact of changed institutional settings on the attractiveness and adoption
of new technologies. Outcomes from the experiment should have immediate
consequences for poiicies designed to promote the adoption of new tech-
nologies. Furthermore, through a broadening of the conceptual framework to
include added controllable factors, longer run implications for the research
endeavors designed to produce new and more desirable technologies and culti-

vation methods can be investigated.

xR



The normative model used as a basis for the experiments will be of the
portfolio or risk programming type (Anderson [1976], Hazell and Scandizzo
[1977], Johnson [1967])). Physical responses from time series and cross
section data will be used to construct estimates of yield distributions for
the various new and traditional technologies available in a particular region
(Anderson [1973, 1974]). With these yield distribution estimates, informa-
tion on the associated input levels, input and output prices (themselves
possibly given as probability distributions) and appropriate constraints on
fixed factors, standard risk proaramming models can be developed. Risk aversion
parameters for low income farmers can be introduced from previous studies
(Dillon and Scandizzo [1978]) or detarmined implicitly by considering the
new and existing options and forcing the solution implying the maintenance
of traditional methods within the framework of the risk programming problem.
Brink and McCarl [1978] have recently shown that the latter alternative,
although complicated by noncontrolled factors, produced useful results for a
group of corn belt farmers in the U.S. Some combination of the two approaches
for incorporating the implications of risk averse behavior wouid seem approp-
riate for specializing the model to a particular region but utilizing the
results from previous though not necessarily similar experiments.

With yield response data for the new and established technologies, input
costs, output prices, and fixed factors at representative levels and an
appropriate risk aversion coefficient, the potential for modifying the insti-
tutional setting to encourage new technology adoption can be.considered. Using
a risk programming formulation the proposed changes in institutions or the

environmental conditions can be analyzed for their potential impacts on: net

\*
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returns from alternative enterprises and their distributions, the production
decisions for representative farms, and the financial status of the farms
and/or family units (Elton and Gruber [1972], Just and Pope [1976], Hazell
and Scandizzo [1975], O'Mara [1971], Myren [1970]). The institutional and
environmental changes can be structured to permit introduction into the risk
programming model by altering the constraints, prices, and for example as in
the case of off farm income sources, the introduction of new income generating
activities. Resulting solutions can be examined for an ex ante analysis of
the potential impact of the prescribed changes in institutions and environ-
mental variables on the adoption of rew technologies and the corresponding
effect on the income levels of the representative low income farmers. By
positioning the representative low income farmers to characterize farm types
in the region, the results of the risk programning models can be analyzed
for thejr implications for supply response.

Or analyzing such modifications of the setting within which the low income
farmers make their production decisions, information can be gained to provide
guidance for management strategies and policy actions (Anderson, et al. [1977],
Halter and Dean [1965])). Specifically, there are three policy areas in which
the information generated from the experiments can be applied:

(1) Selection of institutional or environmental factors to modify as

a basis for encouraging new technology adoption and the improvement
of income levels for low income farmers and the region in which
they operate.

(2) Allocation of 1imited governmental resources to technology develop-
ment; with the added control variables provided by the environmental
factors, benefits and costs of various approaches to the adoption
problem can be investigated--including the development of new

varieties and cultivation practices.

W\
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(3) Direction of efforts to develop improved varieties and methods; by
applying the model, characteristics that the new varieties and
cultivation methods must have to assure adoption can be approximated.
This alternative can be important in providing fcr a feedback
between the farmers in the region, vis their modeled production
decisions, and the agencies attempting to develop the new tech-
nologies.
Thus, the method proposed has the advantage of providing ex ante information
for immediate policy action designed to change environmental and/or institu-
tional variables as well as considerable facility for use as a research

planning device.

Application

The methods just described will be applied in the development of proto-
type models at the firm and regional level based on information now availatiz
at the Centro Internacional de Agricultura Tropical in Palmira, Colombia (CIAT).
At the firm level, the models will utilize yield data on new and traditional
technologies and resource situations of representative farms and families.

It is presently anticipated that the number of firm models necessary to ade-
quately represent the range of farm and family types in this region wili be
ten--five different resource situations and two family types. It has been
indicated by John Sanders (vita attached) that these situations will be suf-
ficient to characterize the region from which the data are drawn. The two
family types are used to include different human resource characteristics and
will be identified usiny demographic and socineconomic variables, e.g.,
education, age of head, composition, etc.

After the firm models are constructed, verified and validated, a related
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aggregate or regional model will be deveioped. This model will use area infor-
mation on farm numbers and resources to weight the outcomes from the individual
firm models. Finally, the institutional and environmental factors which can
be manipulated by politically feasible policy actions will be studied at firm

and regional levels for effects on output and income.

Data

Data for developing the necessary input, price and yield distributions are
available at CIAT in Palmira and at La Selva experiment station in the province
of Antioquia. The data set from CIAT consists primarily of a 1974-75 cross
sectional survey of 177 bean producing farms located in the provinces of
Antioquia, Huils, Narino and Valle del Cauca, along with approximately five
years of experimental plot data at Palmira. For each of the surveyed farms
information about agrobiological conditions for the crop, along with infor-
mation on labor requirements, input mix, production costs, and financial
services used or available was collected during four on-site visits by CIAT
technicians. A brief summary of this information is contained in Appendix
Tables 1 and 2.

The experimental data encompass about five years of bean production at
the CIAT experimental plots in Palmira and at La Selva experiment station in
the province of Antioquia. These data will be used as a basis for developing
production coefficients and associated distributions in the quadratic program-
ming model. Additional data on attitudes toward risk and family characteristics
will come from a supplementary survey to be executed once the project is started.
This more limited survey will be performed in cooperation with technicians
working in the multidisciplinary Bean Project currently being implemented

by CIAT and is designed to update the information from the 1975-75 survey.



A section pertinent to risk aversion will be specifically tailored to the
socioeconomic conditions of the survey region and will follow a certainty-
equivalence framework similar to that of Dillon and Scandizzo [1978].
Parameters of the input and yield distributions will be estimated using
the time series derived from the experimental plots. Such distributions will
be adjusted by means of the cross section survey in order to represent more
closely the area farm operations. Price data used will be historical and
experimental. Price information is available in published form from govern-
mental sources, which will be employed to derive price distributions. The
parameters of these distributions will then be perturbed on an experimental
basis so that the sensitivity of the model solutions can be studied for price
induced effects. In short the necessary models can be construcied by making
apparently reasonable generalizations regarding family characteristics and
resource bases. rurthermore, the resuits will be carefully documented so that
the quality of the model for applied analysis and the possible jeneralization
of major conclusions to other Tow income technology adoption situations will

also be clear.

Firm Model

The firm models will be constructed using risk programming methods. Dif-
ferent models will represent alternative family and resource base situations.
Information for representing the technology sets with which the firms may
operate were discussed in the previous section. The objective function will
be quadra*ic in parameters of the net income distribution generated by manage-
ment decisions and the resource situation. Such models can be solved and
analyzed using quadratic programming routines presently available at the

University of Missouri.



Aggregate Model

The aggregate or regional model will be based on the firm models as com-
ponents. This model will permit the study of various more general questions.
That is, levels of output, subsidies, the distribution of costs of the various
institutional programs, etc. In this regard attention will be focused on
the output and income distributions. Do the more risky technologies, if
adoption is induced, in fact result in increases in area income and a reduction
in the variance of area income? Suppose the increased area output generates
price pressures, then what will happen to area income? These are the types of
questions to be raised in the aggregate model. The extent of this work will

depend upon how well the firm models can be corroborated with the actual farm

situation and the availability of data necessary for aggregating the firm models

to represent the region. It should be emphasize that for an exploratory

project of this size these results must be regar =d as tentative.

Institutional Factors

Institutional factors to which the study mi_ht be adiressed have been
indicated in an earlier section. These in fact represent a menu from which to
select the ones implemented in the prototype model. Present intentions are to
focus on credit institutions (Lipton {1976]), marketing board type activities
for stabilizing output prices (Hazell and Scandizzo [1975, 1977]), off-farm
employment opportunities and income maintenance policies. In each case the
policies will be analyzed for their risk spreading (among cooperating farmers
or across enterprises on a particular farm) and risk transfer (to the govern-
ment or marketing board) characteristics. At a regional level these factors
will be related to supply response and variation in supply. The supply
response model will of course be of a normative type, based on weighted out-

comes of the programming models.
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More particular descripticen of the institutions must await our becoming
familiar with the situation in the project area. The attempt will be to make
these as realistic as time and resources permit. Some arbitrariness however

does not represent a major limitation in the project outcome. The objective

is to develop a prototype model and not do a detailed application for Colombia.

It is hoped that the mcdel once developed can transfer to other countries and
locations and then be specialized to the applied policy questions.

0f the institutional factors selected for study, the off-farm employment
and income maintenance alternatives can be most directly evaluated. For the
forner, activities can be included which will use family labor and generate
income. The major complication in this case will be timing. Off-farm employ-
ment in agriculture is frequently available in periods when the opportunity
cost for it in terms of the owner opereted farm is highest. Constraints
in the programming model will be introduced to reflect this characteristic
of the off-farm demand for Tabor. Income maintenance programs can be included
by bounding the distribution(s) of net returns. The implications of both
of these factors should be to make risky alterratives more attractive.

For credit policies, two alternatives will be featured; price and non-

price rationing. The major nonprice rationing instrument will be the debt/

equity ratio. Optimizing mixes of the two rationing devices will be determined.

The analysis in this context will focus on the effects of subsidized but
nonprice rationed credit as against more freely available credit at market
determined rates. Implications for usage, technology adoption and farm income
and finances will be determined.

Finally, marketing boards can serve to spread risk and stabilize prices.
Both of these potential effects will be studied. In the case of risk spread-

ing, climatic diversity within the region will play an important role. For

o
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price stabilization supply control measures are normally required. Such
measures will be adapted to the markets in which the farmers in the region
dispose of their crops. Both of these aspects of marketing boards, if adminis-
tration costs are not prohibitive, should induce adoption of the "improved"

technologies.

Simulations

Since the model is in fact a prototype, the simulations are especially
jmportant. They will indicate the sorts of results that can be anticipated
from applications of the model and the range of situations to which it can
be effectively applied. On a more specific level, the simulations will show
the effects of the institutional or policy variables examined for the four
bean producing areas of Colombia and their sensitivity to assumptions necessary
to facilitate the application. Finally, simulations of the technology set
will be undertaken to indicate how the model can be employed for developing
and assessing research strategies. These exercises will be admittedly over-
simplifying but present the option of specifying in a simulated context,

(1) the characteristics of new technology would have to exhibit to result in

adoption and (2) how adoption is related to controllable institutional factors.

The methods used in choosing the experimental factors for the simulations
will follow the principles of experimental design. Results can then be
examined in a response surface context. The development and presentation of
results from the simulations using these response surface methods is especially
important in the case of the prototype model since it allows simple and

understandable communication of the capabilities and characteristics of the

models.

N
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Personnel

The two principal investigators on the project will be Professors W.
Whitney Hicks and S.R. Johnson (resumes attached). Professor Hicks is Chair-
man of the Economics Department at the University of Missouri and has had
substantial research experience with Mexicc and other Central and South
American countries. Professor Johnson is more experienced on optimization
and estimation methods. In addition he has done work with the application of
risk programming models in the context of farm decision problems for developed
economies. As well, the project will use the services of Professor Melvin
Blase (resume attached) who js familiar with technology adoption problems and
the experience in Central and South America.

One research associate, Gustavo Arcia (resume attached) will be utilized
in the project. Mr. Arcia is from Nicaragua. He will work on a part-time
basis since he is also a student in the graduate program in Agricultural
Economics at the University of Missouri. Mr. Arcia has an interest in the low
income farmer program for developing economies and has assembled the training
and skills necessary to complete the tasks associated with the project.
Finally, he will be on site in Colombia during the major portion of the period
that the project is underway.

Mr. Arcia plans to return to his native country on completion of this
project. Thus, an added outcome of the project will be the development of an
individual skilled in the construction and application of such models and
who in the near future will be functioning in a policy making capacity in his

country.
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Specific Research Plan

The project is envisaged as covering a twelve month period. The specific
tasks and outputs to be accomplished to satisfy the research objectives are
outlined below. The information includes a description of the task, time at
which it will be accomplished--in terms of months from the date of project
initiation and a description of the output and an identification of the

research personnel involved.

Initiate Complete
Task (months ) (months)
1. Data acguisition and organization 1 6
2. Development of programming model and
software 1 3
3. Institutional and environmental factors
summarized for implementation in pro-
gramming model 2 6
4, Estimation of risk parameters 7 9
5. Policy analysis using institutional and
environmental factors as controls 8 1N
6. Policy analysis for planning technology
development 8 12
7. Specialization of model for particular
policy problems suggested by project
area and planned actions targeted for
low income farmers in other Central
and South American countries 9 12

Each of the listed outputs will be in the form of a preliminary or

progress report on the project.

Date (Month)
Qutputs of Completion

1. Estimates of yield distributions and approp-
riate price, and input activities for existing
and new technologies (Arcia, Johnson) 4
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Date (Morth)
Qutputs of Completion

2. Tneoretical statement of programming model

and example or illustrative applications

(Arcia, Johnson) 4
3. Description of possible institutional factors

and specialization of associated effects on

low income farmers summarized and prepared as

jnput for risk programming model (Arcia,

Hicks, Johnson) 6
4, Estimate of risk aversion coefficients for vari-

ous farmer types found in the project area

(Johnson) 6
5. Policy results for technology adoption with

institutional and environmental factors as

controls (Arcia, Hicks, Johnson) 8

6. Policy analysis for technology development
planning (Arcia, Hicks, Johnson) 12

7. Analysis of factors listed in Items 6 and 7
for low-income farmer programs representative
of those which are planned by selected Central

and South American countries (Arcia, Blase,
Hicks, Johnson) 12

Summar

The proposal has first developed the need for more carefully examining
the role of institutional factors in studying the low income farmer-technology
adoption problem. Then in a general context, it has been shown that the
modeling capability for studying this aspect of the technology adoption prob-
lem in conjunction with risk aversion is available. Standard risk programming
models specialized for the study of institutional factors can produce results
useful in understanding their effect on adoption. The prototype model to be
developed as a consequence of the present study has as a major function
illustrating this claim. If the research is successful, it should be helpful

in designing research plans and income improvement policies for low income

D

<7



15
farmers. Specifically, since the methods are standard the technology associ-
ated with the model should be easily transferable.

Limitations of the proposed project relate largely to the application.
Given the resources requested for the project, the application to Colombia
will be of somewhat limited use for applied policy analysis. It should be
understood that the purpose of the application is the testing of the model.
If the model applied on this test basis produces useful results then other
more ambitious projects can be undertaken to support policies for dealing with
low income farmer problems in an array of developing countries. Thus, the
model will be applied to Colombia data but the project is more general in

scope and objective.
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Budget
Salaries and Wages:
Professional Staff
*Blase ($35,000/year) 10% $1,750
Hicks ($34,556/year) 10% 3,457
*Johnson ($39,965/year) 20% 3,965

Research Associate
Arcia, October 1978-September 1979
(three-fourth time) (CIAT)**

Computer Programmer (2 months) 1,600

Coding of schedules, keypunching,
verifying, copying data from experi-
ment station records (8 months) 6,000

$16,772 $16,772

Travel:

Four trips Columbia, Mo. to Cali

for collecting data and verifying

survey information and formulating

institutional and policy alterna-

tivesk** $3,500

Field work for updating 1974-1975
survey and coilecting experiment
station data 500

Four trips Columbia, Mo. to
Washington, D.C. for coordinating

efforts with TA/AGR/AID 1,200
$5,200 $ 5,200
Communications 150
Supplies 200
Computer 300
Staff Benefits (@ 16% of wages and salaries) 2,683
$25,905
Total Direct $25,905
Indirect Cost (53.99% of wages and salaries) 9,055
Budget Total , $34,960

*One half of salary contributed by the Agricultural Experiment Station.

**CIAT has agreed to assume Mr. Arcia's salary plus a living a11owance
for the period that he is in Colombia. They have reviewed the project proposal
and support the research effort by the above contribution.

***As Mr. Arcia will be doing work with both the UMC personnel and John
Sanders, one orientation trip with Mr. Arcia and Professor Johnson will be
necessary. The remaining two trips will be used by Mr. Arcia in returning to
the UMC campus for computing and analysis of results. Computer facilities and
soft ware necessary for the programming are unavailable in Colombic.
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Appendix Table 1.

Characteristics of Bean Producing Farms,
CIAT Survey, 1974-75

Provinces

Valle Huila Narino Antioquia
Average Farm Size 91.7 29.5 9.2 4.4
(Hectares)
Area in Cultivation 40.5 6.8 3.1 1.7
(Hectares)
?rea With)Beans 22.6 4.1 1.8 1.5
Hectares

N g /

Reans Production Beans 30% of farms: Beans only
»ystems Only 70% of farms: Bean-corn combination
‘ype of Beans B ack Red Red Red

Bush Bush Bush Pole

Source: Ruiz de Londono, Norha, et al. Limitantes a los Incrementos de
productividad de Frijol a Nivel de Finca en Colombia. Mimeo,

CIAT, 1978
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Technological Characteristics of Bean Production,
CIAT Survey, 1974-75

Beans Only Beans-Corn Beans-Corn
Valle Huila-Narino Antioquia
Percent of Farmers Who Use:
Insecticide 87 8 33
Fungicide 100 3 42
Certified Seed 52 2 0
Fertilizer 84 8 100
Herbicide 32 0 0
Irrigation 25 0 0
Farm Machinery 100 22 0
Credit 87 47 50
Technical Assistance 70 12 8
Labor
Man-days/ha./year 58 220 193
Type of Labor
(Percent of Total Labor)
Family 1 45 4
Hired 99 55 96
Average Yields
Beans (kg./ha.) 906 599 533
Corn (kg./ha.) - AR 1473

Source: Ruiz de Londono, Norha, et al.

productividad de Frijol @ Nivel de Finca en Colombia.

CIAT, 1978.

Limitantes a 1os Incrementos de

Mimeo,

. ;/:,h
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"Some Issues Regarding Verification and Policy Experimentation in Sectoral
Models for Agriculture in L.D.C.'s," A.I.D. Conference on Sectoral Models,
Purdue University, February 1972.

"Meteorological Diversity and Electric Load Diversity: A Fresh Look at an
0ld Problem," American Power Conference, Chicago, March 1972.

"Structural Aspects of the Phillips Relation in the U.S. Economy," Midwest
Economics Association, St. Louis, April 1972.

"Notes on Verification Problems for Systems Models," Agricultural Development
Council Conference Workshop, Washington, D.C., May 1972.

"Policy Models and Research in Economic Education," U.S. Council on Economic
Education Conference, Purdue University, June 1972.

"The Use of Weather Information in Planning Shell Construction," International
Association for Shell Construction, Calgary, Canada, July 1972.

"A Survey of Systems and Simulation in Agricultural Economics," American
Agricultural Economics Assoclation, Gainesville, Florida, August 1972.

"Normalization Rules and the TSLS Estimator," American Statistical Association,
Montreal, August 1972.



"A brmamic Theoretic Bidding Model," American Institute of Decision Sciences,
1 07’)

i Orleans, liovember 1972,

"Principal Components, Instrumental Variables and Problems of Identification,"
Econometrics Society, Toronto, December 1972.

"Probability Models: Construction and Weather Effects," Construction Manage-
ment Section, National Highway Research Board, National Academy of Sciences,
Washington, D.C., January 1973.

"Increased Precision of Weather Load Models for Long Term Planning of Large
Interconnected Systems,'" American Power Conference, Chicago, Illinois, May
1373.
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re ting Variations about Base Electric Loads on the Basis of Climatic
2Lles," Invited paper, Third Conference on Probability and Statistics in
~~mozpheric Science, American Meteorological Society, Boulder, Colorado,

June 1973.
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"Consumer Demand for the U.S.: A Comparison of lLinear Expenditures, Rotterdam
and Double Log Estimates," American Agricultural Economics Association,
Edmonton, Alberta, August 1973.

"Bid Distributions, Market Structure and the Behavior of Individual Firms,"
Western Economics Association, Claremont, Califormia, August 1973.

"Expectations, Market Structure and Sequential Bid Pricing," Econometrica
Society, Chicago, December 1973.

"Corporate Tax Shifting: A Distributed Lag Analysis," Western Economics
Association, Las Vegas, Nevada, June 1974.

"Bid Distributions, Market Structure and Expectations of Individual Firms,"
Southern Economic Association, Atlanta, November 1974,

"Socioceconomic Determinants of Fertility in Mexico: An Analysis of Structural
Change, 1950-1970," Southwest Social Science Meetings, March 1975.

"Stochastic Restrictions, Generalized Least Squares, and Biased Estimation,"
Kansas-Missouri Seminars in Quantitative Economics, Columbia, Missouri,
HMay 1975.

"Leasing Policizs for Extractive Resources," Western Economic Association
Meeting, San Diego, June 1975,

"An Estimating Method for Models with Stochastic, Time Varying Parameters,"
American Statistical Association Meetings, Atlanta, August 197S.

"& Numerical Analysis of Experimental Bid Distributions in Sealed Tender
Markets," American Statistical Association Meetings, Atlanta, August 1975.

"Implications of Interfirm Relationships and Characteristics of Bid Distri-
butions," Joint National Meeting, Operations Research Society of America
and the Institute of Management Sciences, Las Vegas, November 1975.

"Simulation and Systems Analysis: Applications in Agriculture," Joint
National Meeting, Operaticns Research Society of America and the Institute
of Management Sciences, Las Vegas, November 1975,



"The Hewest Macroeconomics: The Good, Bad and Ugly," Southern Economic
Association, New Orleans, November 1975.

"Statutory Usary Laws and Nonprice Credit Terms: Ar Analysis of Model With
Stochastically Varying Parameters," Econometrics Society, Dallas, 1975.

"Sociceconomic Determinants of Fertility in Mexico: An Analysis of Change
in Structural Relationships, 1950-1970," Population Association of America,
Montreal, May 1976.

"Tests for Alternative Lag Lengths in an Almon Polynomial," Western Economics
Association, June 1976.

"Urban Spatial Structure: An Analysis With a Varying Coefficient Mogdel,"
American Ctatistical Association, August 1976.

"Discussion of Three Papers on Agricultural Sectoral Models," American
Economic Association, Atlantic City, September 1976.

"Risk Averéion, Technology Adoption and Low Income Farmers in LDC's," Tech-
nical Assistance Bureau, A.I.D., December 1976.

"Price Elasticity Estimates From Cross Section and Panel Data: A Survey,"
Southern Regional Research Conference, Atlanta, Georgia, April 1977.

"Bids, Bid Distributions and Market Analysis: An Integrated Analysis,"
Operations Research Society of America and the Institute of Management Sciences,
Joint Meeting, San Francisco, May 1977.

Research Related Activities: (Graints Obtained)

"Economic Aspects of Weather Modification'. Three year-project with a co-
principal investigation from Atmospheric Science. Funded by N.S.F. for the
period 1966-1969, $150,000.

"Economic Aspects of Weather Modification". (Renewal of previous grant.)
Three year project with co-principal investigator from Atmospheric Science.
Funded by N.S.F. for the period 1969-1972, $150,000.

"An Adjustment Model for Stimulating Demographic and Economic Policies in
Mexico"™. Funded by A.I.D. 1874-1975, $35,000.

"Seminars for Manpower Planners and Labor Market Analysts". Funded by the
U.S. Department of Labor, 1974, $25,000.

"Respecification, Estimation, Maintenance and Updating Applied to the ERS/CED
Forecast Support Group Cross Commodity Model of the Agricultural Sector".
Economic Research Service, U.5.D.A., Cooperative Agreement,. 1975-1976,
$35,000.
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Research Related Activities: (Dissertaticns Supervised)

"An Econometric Study of the Livestock Industry in Japan'.
T.N. Fillippello, 1968.

"Futures Trading Under Conditions of Uncertainty".
John Helmuth, 1870.

"Estimation of Demand Parameters: An Empirical Analysis of Consumer
Behavior in the United States".
Zuhair Hassan, 1971.

"Production and Investment in the European Steel Industry".
Thomas Hall, 1971.

"Uncertainty in Road Construction: Implications for State Highway
Agencies".
Emil Attanasi, 1972.

"Estimation of a Technical Production Function for Corn'.
Fred Benson, 1972.

"Expectation Formulations and Optimal Decisions in Cattle Feedlot
Problems”.
Richard Green, 1872.

"Principal Components and Instrumental Variables".
Steven Reimer, 1972.

"Capital Stock and Income Distribution in a Growing Economy: An
Empirical Study of the United States and India".
Vaman Rao, 1973.

"Adaptive Control Rules for Economic Planning: An Application to the
Nigerian Economy".
Joseph S. Odama, 1973.

"Development of Experimental Information in Agricultural Research".
Lalit Kumar Pati, 1974.

"Economic Aspects of the Evaluation of Hospital Planning".
Michael Ryan, 1875.

"Principal Components, Interpolation Polynomials, and Distributed Lags".
R. Carter Hill, 1975.

"Prior and Design Related Information, Classical Approaches to the
Problem of Multicollinearity".
Thomas B. Fomby, 1975.

"An Analysis of Heteroskedasticity in Economic Models".
Syed Shahabuddin, 1976.

"Optimal Storage Policies for Wheat'.
Martin J. Blake, 1976.

"Technology and Climatic Effects in Aggregate Production Functions".
Bernard J. Morzuch, 1977.

L



Consultant tc:

Personal
Information:

Editorships:

10
Bell-Canada, Mor.treal, Quebec, Canada, 1974-present.
Southern Bell Telephone Company, Atlanta, Georgia, 1976.

Texas Parks and Wildlife Department, Austin, Texas,
1971-1974,

Agriculture Canada, Ottawa, Ontario, Canada, 1974-present.

Department oI Consumer Affairs, Jefferson City, Missouri,
1973.

National Oceanic and Atmospheric Administration, U.S.
Department of Commerce, Washington, D.C., 1975-present.

City of Columbia, Missouri, 1975.

U.S. Department of State, Agency for International Develop-
ment, Washington, D.C., 1975-present.

Canadian Transport Commission, Economic and Social Analysis
Branch, Ottawa, Ontario, Canada, 1975-present.

Arkansas Public Service Commission, 13976-present.

Attorney General, State of Illinois, 1977.

American Journal of Agricultural Economics, 1977.
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VITA

PERSONAL DATA: Name:- ti2lvin George Blase
Marital Status: ilarried
Three children
EDUCATION: University of liissouri B.S. 1951-1955
University of :iissouri L.S. 1955-1956
Iowa State University Ph.D. 195€-1960
ilichigan State University Post Ph.D. 1971-1972
EXPERIENCE; University of ilissouri-Columbia 1965-Present
Director, Center for International
Programs & Studies 1977-Present

Professor of Agricultural Economics 1973-Present

Associate Director, International .
Programs & Studies 1972-1975

Associate Professor 1965-1973

MidAmerica International Agricultural
Consortium (Iowa State Univeraity,
University of Missouri-Columbia,
University of Nebraska-Lincoln,

Kansas State Universit,)
Acting Executive Direc%or 1976-1977
Iowa State University 1963-1965

Assistant Professor--Stationed in Lima,
Peru as advisor to the Peruvian
Government in the Iowa State
University Technical Assistance Team

Air Force Institute of Technolo 1961-1963
Assistant Professor
Graduate School of Logistics and

Engineering
Agsistant to Dean 1960-1961
School of Systems and Logistics

Wittenberg University 1961-1962
Instructor
Evening School Program

Miami University of Ohio 1961-1963
Instructor
Evening School Program

U.S. Department of Agriculture 1956-1960
Research Economist
Economic Research Service--stationed

Iowa State University
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PROFESSIONAL
AND LEARNED SOCIETIES:

HONORS
RECEIVED:

CONSULTING
ACTIVITIES:

RELIGIOUS
ORGANIZATIONS =

INTERNATIONAL
ACTIVITIES:

(2)

American Economics Association

American Agricultural Economics Association

Society for International Development

Southern Agricultural Economic Association

International Association of Agricultural
Economics

Mambership, Gamma Sigma Delta, Honorary
Fraternity

Membership, Gamma Alpha Honorary Fraternity

Air Force Commendation Medal

Curator Scholarship-~University of Missouri

Rockefeller Foundation 1877-FPrasaent
United States Dept. of
Agriculture

United States Dept. of Commerce 1975-Present
Ozark Regional Development

Commission 1975-~Present
Resource Development Associates 1974-Present
United sStates Department of State 1970-1974
Missouri Real Estate Association 1968-1974

National Couneil of Churches 1967-1969
Brow:r. and Root Overseas
Engineering Consultants 1965-1966

Member, Board of. Directors of the

Missouri Council of Churches 1976-Present
liember, Board of Directors of the

Ecumenical Center, Columbia, Mo 1973-Present

Chairman 1975-1976
lember, Board of Directors
Union Church, Lima Peru 1964-1965

Research and Technical assistance
in Peru, Colombia, Costa Rica,
Guatemala, Dominican Republic,
Indonesia, India, Korea, Tanzania,
Thhiopia, El Salvador, Honduras,
and Libya 1962-Present

Travel in Chile, Argentina, Uruguay,
Paraguay, Eduador, Panama, England,
France, Italy, Germary, Ghana, Kenya, and
Greece
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PUBLICATIONS:

Blase, Ilelvin G., This Hungry World, Ray Vicker, Charles Scriber's
Sons: New York, 1975, 270 pgs., Monthly lLabor Review (to be
published Sept. 1977) Book Review.

Hooker, wWaldo and Melvin G. Blase, "Corn Production by Tenure
Types in Nicaragua." American Journal of Agricultural Economics,
Volume 58, No. 5, December 1976, Proceedings Issue of the
Amerizan Agricultural Economics Association annual meeting August
1876, pg. 1023.

Avila, Marcelino and Melvin G. Blase, "The Schools of Thought on
Small-Farm Development in the Developing Countries", American
Journal of Agricultural Economics, Volume 58 No. 5, December
1976, Proceedings Issue of the American Agricultural Economics
Association annual meeting August 1976, pg. 1025

Blasg, Melvin G., "Infrastructure - Development Considerations",
Dimensions of Vorld Food Problems, ed. Duncan, E.R., Ames,
Iowa: Iowa State University Press, (to be published Sep. 1977)

Blase, Melvin G., A. K. Sanghi, "An Economic Analysis of Energy
Requirements of Alternative Farming Systems for Small Farmers:
Some Public Policy Issues", Indian Journal of Agricultural
Economics, (July-Sep. 1976, Vol. XXXI, No. B8)

Blase, Melvin G., “Goals and Strategizing", Institution Building:
A Reader, edited by Amy G. Menn, published by International
Development Research Center, Indiana University, Bloomington,
Indiana, Nov. 1975, Chapter.

Blase, Melvin G., "Technological Obsolescense," David Hamilton,
Technology, Man and the Environment, published in Growth and
Change, 6 (no. 1), 1975 pPg. 58. book review,

Staub, William J. and Melvin G. Blase, "Induced Technological
Change in Developing Agricultures: Implications for Income
Distribution and Agricultural Development", Journal of Developing
Areas, 8 (July 1974), 581-596.

Stauffer, Elam K. and Melvin G. Blase, "International Disequilibria
in the Development Process", Economic Development and Cultural
Change, 22 (FJanuary 1974), 265-78.

Blase, Melvin G., Institution Building: A Source Book, Beverly
Hills, CA: Sage Publications, 1974, 325 pgs.

Blase, Melvin G., Parman R. Green, and Arthur Matson, "Selected
Impacts of Public Water Supply Districts on Firms, Household's

and Communities,” Journal of Community Development Society,
Vol. 4, No. 2 (Fall 1973) pgs. 94-101. :

Blase, Melvin G., "Institution Building in India: A Study of
International Collaboration in Management Education", Thomas .
Hill, W. Warren Haynes, and Howard Baumgartel Bost, Harvard
University Graduate School of Business Administration, Division
of Research, 1973, Sloan Management Review, Book review.

)Y
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Blase, Melvin, and Clyde Hesemann, "Toward a Better Explanation of
Land Prices". Journal of the American Society of Farm ldanagers
and Rural Appraisers, Inc., Vol. 37, No. 2 October 1973, pg. 17.

Blase, Melvin G., and Clyde H:semann, "Farm Land Prices: Explainable
or Illogical?" Southern Journal of Agricultural Economics,
(July 1973), 265-70.

Blase, Melvin G., "Striking Similarities", Earnest Fedor, The Rape
of the Peasantry: Latin America's Landholding S stem, and
Beckford, George L., Persistent Poverty: Underdevelopment in
Plantation Economies of the Third World, Monthly Labor Review,
96 (Feburary 1973}, 87-8. BOOK Review.

Blase, Melvin G., Wendell Gottman and Coy G. McNabb, "Public Water
Supply Districts: Evaluation of a New Institution", Land
Economics, XLVIII, (August 1972), 273-6.

Blase, Melvin G., and Arnold Paulsen, "The Agricultural Expe;iment
Station: An Institutional Development Perspecitve". Agriculturel
Science Review, X (Second Quarter 1972), 8-11l.

Staub, William J., and Melvin G. Blase, "Disequilibria in Developing
Economies: 0l1d Problems and New Priorities", American Journal
of Agricultural Economics, LIIT (Dec. 1971)

Blase, Melvin G., Arthur Matson, Parman R. Green and Coy G. McNabb,
"Public Water Supply Districts: Impacts in Two Areas,",
Columbia, MO.: University of Missouri-Columbia Extension
Division, Mp 269, 1972, 6 pgs.

Blase, Melvin G.,"Desarrollo Institucional y su Relacion on la
Planificacion de Proyectos." Dessarrollo Institucional.
San Salvador, El Salvador, C.A. (July 1971)

Staub, William and Melvin G. Blase, "Asia's Green Revolution
Parallels U.S. Experience". Farm Index. washington, D.C.:
U.S. Department of Agriculture, September 1971.

Blase, Melvin G., ed. Institutions in Agricultural Development. .
Ames: Iowa State University Press, 1971, 247 Pgs.

Blase, Melvin G., and William J. Staub, "Real Property Taxes
in the Rural -Urban Fringe." Land Economics, XLVII (May 1971),
l68-74,

Wright, Arthur L., and Melvin Blase, "A Depressed Region and Three
Myths." Growth and change, II (July 1971) 14-22.

Staub, William J., and Melvin G. Blase, "Genetic Technology and
Agricultural Development", Science, CLXXII (April 1971), 119.23.

Blmae, Melvin G,, and Joseph B. Goodwin, eds, Readings In Inter-
national Agricultural Economic Development. New York: MSS
Educational Publishing Company, 1970,

Goodwin, Joseph, iMelvin G. Blase, and Dale Colyer. "“A Development
Planning Model for Technological Change in Agriculture".
American Jourmal of Agricultural Economics, LII (FebXuary 1970),
g8l.
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Blase, Melvin G., and William J. Staub. "Farmland in
Transition in the Rural-Urban Fringe." Business and
Government Review, XI (May-June 1970), 12.

Blase, Melvin G., "Size, Efficiency, and Organization of
the Production Unit in Midwestern Agriculture in the
1980's" Emerging and Projected Trends Likely to Influence
the Structure of Midwest Agriculture, 1970-1985. Edited
by John R. Brake, Monograph No. 1l. 1Iowa City: College of
Law, University of Iowa, (June 1970), 1-27.

Blase, Melvin G., "Institution Building~--Its' Relaticnchip to
Project Planning." Regional Conference or Institution
Building. Proceedings report of Utah International
Education Consortium and United States Agency for International
Development. Logan: Utah State University (August 17-21,
1970), 121.

McNabb, Coy G. and Melvin G. Blase, "Public Water for Rural Areas
and Small Towns", MP 105. Columbia: University of Missouri,
Extension Division, (1969).

Blase, Melvin G., "The World Food-Population Problem: 1969",
Business and Government Review, X (mMay-June 1969), p. 20.
To be reprinted in W. Johnson and David R. Kamerschen,
ed. Readings in Economic Development. Nashville: Southwestern
Company, (early 1972).

Blase, Melvin G., Edwin D. Welliver and William J. Staub,
An Investigation of the Effects of Urban Expansion
of the Taxation of Real Property in West Central Missouri,
Bulletin 941, 1968.

!

Blase, Melvin G., "Discussion: Why Overseas Technical
Assistance is Ineffective”, American Jaurnal of Agricultural
Economics, L (December 1968), p. 1341.

Blase, Melvin G., et al, An Annots'.ed Bibliography on Economic
and Social Development in Missouri: 1960-67. Research
Bulletin 933, Agricultural Experiment Station. Columbia:
University of Missouri (May 30, 1968).

Blase, Melvin G., et al, A Selected Annotated Bibliogra hy on
Economic and social Development in Missouri: 1960-67.
MP 74, Columbia: University of Missouri, Extension Division
(May 1968).

Blase, Melvin G. and John F. Tirmons, "Soil Erosion Control--
Problems and Progress:, Journal of Soil and Water Conserva-
tion, XVI (1961), p. 157, Reprinted in Ian Burton and
Robert W. Kates, ed., Readings in Resource Mana ement and
and Conservation. Chicago: The University of Chicago Press,
1965,



http:Annotal.ed

(6)

H=21d, R. Burnell, Melvin G. Blase and John F. Timmons, Soil
Erosion and Some ileans for Its Control, Special Report No. 29
to Department of Economics and Sociology, United Stateas Dept.
of Agriculture, Ames: Iowa State University of Science and
Tachnology, Zugust 1962.

Blase, lielvin G. and John F. Timmons, Soil Erosion Control In
Western Jowa: Progress and Problems, Research Bulletin 498
for Economic Research Service, USDA, Ames: 1Iowa State University.

Blase, Melvin G,, "S=z11 Cropping Rights on Your Farm?", Jowa Famm
Science, XV (August 1960), p. 5.

Blase, lielvin G., "Why Do Wa Let Our Soil Erode?", Iowa Farm Scienc.,
(oct. 1962).

Blase, Melvin G., ."Conservation and Agricultural Adjustment--Com-
petitive or Complementary?", Journal of Farm Economics,
Proceedings Issue (Dec. 1960),,

Blase, Ma2lvin G., "Factors in the Farm Real Estate Market", Iowa
Farm Science, (Nov. 1960).

Blase, Melvin G., "Current Forces in the Land Market", Current
Developments in the Farm Real Estate Market, August 1960.

UNPUBLISHED MATERIAL:

Ensminger, Douglas, Albert Hagan, Gary Krause, John Typpo, J.
Wendell McKinsey, Dale Sechler, Robert Bevins, and Mzlvin G.
Blase, 1974. An Analysis of the Tanzanian Food-Crops Subsector.
Report prepared for USAIDA’ashington, D.C. '
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GUSTAVO JOSE ARCIA
200 Mumford Hall
University of Missouri

Columbia, Missouri 65211
(314) 882-7370

Personal Data

Nationality: Nicaragua.
Married, one child. Wife has Masters degree in Child and Family Development.

Education

Institution Dates Attended Degree
University of Missouri-Columbia 1976-Jan. '79 Ph.D.
University of Florida 1974-75 M.S.
University of Florida 1972-74 B.S.
Escuela Agricola Panamericana 1969-71 Agronomo

Emphasis areas: Econometrics, Labor Theory, Risk and Uncertainty, Production
Economics.

Languages: Spanish: Native language.
English: Read, write and speak fluently.
Portuguese: Read and speak fluently, write fair.

Experience

1976-present: Graduate Research Assistant, Department of Agricultural Economics,
University of Missouri. Working on research on risk and uncertainty.

1974-75: Graduate Research Assistant, Department of Agricultural Economics,
University of Florida. Research included problems of labor supply, job search,
unemployment insurance, and income maintenance programs for the poor.

1973-74: Student Assistant, International Programs, University of Florida.

1972-73: Student Assistant, Department of Agricultural Engineering, University
of Florida. Assisted in research on mechanical control of water hyacinth.

1969-71: Experience in agricultural practices through 1earn;by-doing voca-
tional training.
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United Sta®™®& International Development CooIWration Agency

YR A VIR R R D00 O

AGENCY FOR INTERNATIONAL DEVELOPMENT
WASHINGTON. D.C. 20523

07 FEB 1380

Mr. H. Kent Shelton

Assistant Vice President
and Comptroller

The Curator of the University
of Missouri

Columbia, Missouri 65211

Subject: Grant AID/DSAN-G-0086
Amendment No: 2

Dear Mr. Shelton:

Pursuant to the authority contained in the Foreign Assistance Act of
1961, as amended, the Agency for International Development hereby amends
the subject Grant as follows:

1. Cover letter, paragraph 2, delete date "January 31, 1980
and insert in lieu thereof "4-30-80."

2. Attachment 1, Article D. Budget delete date "1-31-80" and
insert in lieu thereof "4-30-80."

Please sign and return the original and six (6) copies of this letter to
acknowledge your acceptance of the conditions of this amendment.

Sincerely yours,

//////////// 17

Morton Darvin

Grant Officer
Agriculture/Nutrition Branch
Central Operations Division
Office of Contract Management

ACCEPTED:

The Curatprs, »f Universjty of Missouri
) Vs
BY: / (NS 7005

~ H. Kent Shelton
TITLE: _ Assistant Vice Presiden¥

Financial Ser{ices
DATE: x/}lf/ffa 7






