%‘““‘“\N Ag Econ sxes
/‘ RESEARCH IN AGRICUITURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu

aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.

No endorsement of AgEcon Search or its fundraising activities by the author(s) of the following work or their
employer(s) is intended or implied.


https://shorturl.at/nIvhR
mailto:aesearch@umn.edu
http://ageconsearch.umn.edu/

Staff Paper 61 )  Pebruary, 1978

ISSUES INVOLVED IN USING
COMPUTERIZED DECISTON-MAKING
MODELS WITH FARMERS

Larry D. Jones, David L. Debertin,
Charles L. Moore, Sr.



ABSTRACT

Issues Involved in Using Computerized Decision-
Making Models with Farmers

~ This pdper outlines three basic -issues that states must con51der
.beforé using computerized declslon—maklng.models with farmers. These
issues were identified from.our experiences usiﬁg an advanced linear
programming model with grain farmers. One issue is creating an aware-
ness with clientele of what a computer can do to help solve management
problems, A theme that needs cqual billing is what a computer cannot
do. Many praducers do not realize that computer hardware is not suf-
4f3Lient to solve a problem~—that computer software must also be developed.
A second issue revolves around whether the development and extension
of models should be publicly flnanced or user funded? The final issue
examines the merits of bringing farmers into a central workshop in close
proximity to a computer versus decentralizing computer access by using
remote.termina}s, Based on our experiences we concluded that computerized
_ﬁecigionraids can be.effeétively uqéd with,fafmers. .Implementatiﬁn
of these prog?ams ig costly ne03551tat1ng the liklihood of JOlﬂt public
,and user f1nan01ng. Effeutlve dellvery of computer management aids will

likely consist of a mix between central workshops and remote terminals.



Tssues Involved in Using Computerized
Decision-Making Models with Farmers

by

Larry D. Jones, David L. Debertin, and Charles L. Mopfe,“Sr,*

This paper outlines the experiences of Agiiculturél Economists
at the University of Kentucky who conducted an extension workshop using
a computerized decision-aid model with selected corn and soybean'farmers.
More specifiﬁallyy this discussion considers three basic issues that
extension‘perSOnnel in any state must consider before using coﬁputer~ ;|
1zed dec151on maklng models with farmers. f

Our experxences are based on a workshoplu51ng an advanced llnear :
pragramming model of corn—wheat-soybean«51Iage production whlch_we
labeled as the KASH PROFITS Workshop [1, 2]. The model consisted of
three major components, (1) a program which converts input into a form
to be solved by the computer, (2} a solution algorithm utilizing the
1BM, MPS ﬁlgorithm,'and (3} a rep&rt writer ﬁhich‘converts the problem
solution intb'a readable form | |

The workshop was attended by 31 ‘farmers. representlng 26 farm
operations. Farmers had the option of inputing 657 dlfferent paeces

of 1nformat10n (Table 1), whlch was used to answer many questlons that

farmers encounter in their management dec151on~mak1ng process (Table 2).

*Larry Jones and Charles Moore are Assoclate fxtension Professors while
David Debertin is Associate Professor. All ave Agrlcultural Economists
at the University of Kentucky. :
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Table 1. Summary of Information Requested in KASH PROFITS Input Form
Table No. Description
1 Farm Characteristics, Acreages, Rents, Available
Acreage.
2 vpresent Plan" Cropping Acreages of Corn, Soybeans,
Wheat, and Silage.
3 Farm Storage and Drying Cap1c1t1es and Costs.
4 Crop Prices
5 Yield Levels and Input Costs fbr Corn by Planting
and Harvesting Period.
6 Yield Levels and Input Costs for Single Crop Soy-
beans by Planting and Harvesting Period.
7 Yield Levels and Input Costs for Wheat.
8 Yield Levels and Input Costs for Double Crop 5Soy-
heans.
.9 Acredges and Yields of Silage.
10 Sprlng and Summer Field T1me, Labor and Tractor
Availability.
11 Fall Field Time, Labor, and Tractor Availability.
1z Machinery and Labor Working Rates for Corn and
Soybean Land Preparation and Planting Operations.
13 Machinery and Labor Working Rates for Wheat and
Double Crop Soybeans Land Preparation and Planting
Operations.
i4 Harvest Requirements and Field Capacities.
15 Harvesting Custom Rates.
16 Machinery Fixed Costs.
17 Machinery Fuel and Repair Costs.
18 Alternate Plans Input Form.
Source: {3}
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Table 2. Questions Farmers Have Answered with KASH PROFITS. .

10.

11.

12,

How much money am I currently making from.my cropping operation?
Given today's crop prices, or the expected crop prices when I

sell this year's harvest, how much of my acreage should be planted
to corn, how much to soybeans, and how much to wheat?

Given my own machinery and 1abof, when should 1 plant my;éorn and
soybean?

If the price Of‘sdybeans goes up 25¢ per bushel, and corn stays
the same, should I plant more soybean? ‘

Will double cropping be profitable for me?
Am I underinvested, or overinvested in machinery?
Will a larger tractor or combine make me more money? ;

What can I afford to pay for hired lsbor during planting and har-
vest? : : ‘

Is it more pfofitable to hire extra labor and run my present equip-
ment, or buy larger equipment? o '

Should I hire custom work for harvest?

Given my present labor and machinery setup, jig it profitable to
rent an extra 80 acres?

If 1 rent an ektra‘SO acres, how much more hachinery and labor.
will T need? e ' ‘

Source: [4]
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The remainder of this paper is based on our experiences usiné the
KASH PROFITS model. We will discuss issues and problems faced by re-
searchers in developing computer software and the problems faced by
extension personnel in imﬁlementing-sophistocgted computer software

into extension programs.

P

Tssue I: What a Computer Can and Cannot Do

While the public has been exposed to computers through such uses
as computerized billing and computerized checking account statements,
lay audiences are largely unaware of precisely what a computer is apd
how it can he used &s a decision«makiﬁg tool. The media have fostered
an understanding of computers-which would seem to give, computers an
almést fifelike quality that goes far beyond caiculatdr skills of
addition, subtraction, multiplication and division., The public believes
that computers have a magical ability to solve problems. Data need
merely be somehow "fed into" a computer and a perfect solution to pro-
blems will be instantaneously fﬁrthcoming. Moreover, the public_may
believe that the availability of computer hardware is sufficient to
insure that a problem can bé-solved. The large amount of effort re-
quired to develop software computer Programs necessary to solve a pro-
blem is nof-understmod, or-at‘best ﬁnderestimated.,

The paramount theme of the workshop using computerized decision
aids in farm management is ''what the computer can do for you in solving

your farm management problems'. A thefne that needed equal billing
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is "what the computer cannot do for you in solving your farm manage-
ment pfoblems”. Some lessons from our experience include the following:

(1} Any computer program that closely models a farmer's actual

 situation requires a large amount of information. KASH PRGFITS
requlreS'GDO separate data items.

(2) Information required by‘a computerized farm manageﬁent model
is often not‘the'kind of information that even a farmer with
extensive farm records may keep.

(3) The quality of the output from the computer is no better than
the input data.

(4) Even with ngood" information supplied by‘the‘farmer;'there
are normally a number of characteristics of each farmer's
operation so uniqué‘thaﬁ no e%tenSion computer model can
hope to consider them.

(5} Frequently, there exists a communication gap between the
model builder and model user. The model builder must use
}1aymen's_1anguage in designing both the model's input and
output. o

In short, the’ perfect model has yet to be invented. The_chailenge

for the agrlcultural economlst involved 1n d951gn and implementation
of computerized quels‘for use in decision-making is in develoélng
computer programs which abstracé‘from reality and yet capture the
salient features of the phenomena being modeled in sufficient detail

to be useful to decision makers.
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Issue II: Should Computerized Decision-Aids
be Publicly Funded or User Funded?

The land grant system has traditionally provided extension educa-
tipnai programs, méterials and information to farmers and other-clienj
tele groups without direct cost to the clientele. The'chérging of user
fees at a level required to cover the variable costs associated with
running a workshop represents a major break with the traditional ekten-
sion philosophy. The fee charged to each farmer at the KASH PROFITS
Workshop was $100. One of the major concerns of the workshop team was
that of evaluating the acceptabiiity to farmers of a comparatively large
fee for an extension program run by a land grant university. éome of
the questions raised by the charging of such a fee include:

(1} Should extenSioﬁ try to Tun programs which cannot Be provided

free to clientele groups?

(2) What are the costs and benefits of segregating clientele

based on user fees?
7'(3)'“Do farmers object to fees?

Programs’ such as the KASH PROFITS Workshop are not at all similar
to traditional ekténsion PrOgrams. .Sﬁch programs differ in that.they
convey information designed. to be useful only on an indifidual farmer's
operation. Traditional ektension information has been genéral in the
sense-thatlwhat is 1earned‘by an individual farmer could probably be
applied to a wide variety of farming situations with nearly equal suc-

cess. Extension emphasis has usually been on educational material
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that does not markedly change in its application from farm to farm.
Information on a wide variety of agricultural topics including variety
selection, herbicide and insecticide use rateé and steps to prevent
disease in livestock, should and do apply equally well to.a large
number of farmers. Extension delivery for such informatibn through
the media is inexpensive and compafatively efficient.

The kind of inforﬁation a farmer obtains froma computerized manage-
ment tool such. as KASH PROFITS does not have any degree of broad applica-
tion across farms. It is specifiéaily designed to be information that
is unique‘to a single farmér; Indeed its worth lies in this uniqueness.
This has some important ramifications for ektension delivery systems.fl
First, delivery of such information is going to be more costly than
delivery of informati@n‘ﬂﬁtraditional programs. Second? the total
cost of such information per farmer in terms of hours of professional
time, computer time and equipment and other resources, is so great
that questions can be raised as to whether or not such programs ought
to ultlmately be ‘funded at taxpayer expense?

A program such as KASH PROFITS represents a substantial change
in the approach used 13 extension education. Yet, over time, our
clientele groups have changed. We are awére that many_commercial pro-
ducers feel that they have "out-grown' extension. To a large éegree,
the local county agent no longer serves the role he once did in the
extension education process. It is unrealistic to think that a county
agent could provide sufficient information to supply all needs within

a complex farming operation. This is particularly true with regard to
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management decisions dealing with major resource allocation issues such
as acréages of alternative crops to be grown, and machinery and equip-
ment investment decisions. It is only with the assistance of a computer-
ized decision aid that a county agent can begin to he?p farmers with
these kinds of problems. In terms of time, the one-on-one work is |
ektremely expensive. The charging of user fees that largely cover the
cost of such a program may ultimately become the only way in which
such programs can be conducted.

| The charging of a fee for an extension workshop may restrict the
size of the clientele group. The idea of limitingan.ektension clien-
tele group to only those who can afford to pay the fee runs counter tdz
principles that many believe to be sacred to the land grant function.
Since its inception, agricultural ektension has ?urSued a "shotgun"
approach to educational programs. The reaching of the largest possible
number of farmers is the primary goal of many ektension programs.

A major issue raised by the charging of user fees for extension
programs is centered-éround the notion that by charging a fee, the
program.will be made available to only those clientele who are Giiling
to pay the price, of course, extension programs have never been “free'.
They have been funded at taﬁpayer expense. Hence, thé major‘isFue
really éenters arourid whether éuch programs'oughf to be funded out of
general govermmental revenue at taipayer'ekpense, or rathér funded by
tﬂose who stand to benefit from the program through user fees.

There is no clear answer to this question. Should clientele who

 would like access to such a program but who feel they cannot afford
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to pay the price be excluded entirely? The major benefit from a user
fee is that it insures that only those who stand to benefit fiom the
program will take advantage of it. Moreover,hthére may be a tendency
on the part of some to feel that if a computerized management which
does not cost anything camnot be worth anything. The charging of user
fees may make the program worthwhiie;' No farmer participating in the
KASH PROFITS Workshop objected to the‘charged‘siOO fee.
Tssue III: Do You Take Farmers to the Computer
(Batch Processing) or Do You Take the Computer to the Farmer
(Termlnals)?

Another issue posed by the use of computers in agricultural econqﬁics
extension is the degree to which the computerized management tool is
available at a centralized workshop versus availability at the local
(county) level.

To the eitent that computer'decision»aids have been used in Kentucky
the‘past few years has required centralized workshops‘in close pro%imity
to the main computer. Thls has been true for more simple programs
such as a least cost ratlon balanc1ng routine where the farmer 1nput
requirements are small and simple all the way to more complex models
such as-KASH PROFITS where”bpth input gnd output is far greater in
quantlty and complex1ty. | o

Our experiences with batch processing (phy51ca11y brlnglng farmers

to the site of the computer) suggests that this is a relatively inex-

pensive way for the University to reach these farmer$ with computerized
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management tools. Minimal travel time on the part of state specialists
is reduired, The kind of computer hardware needed is relatively simple
assuming the availability of a main-frame computer. The central program
enables state specialists to conduct the workshop minimizing the in-
volvement of local extension staffs.

However, farmers have a bigger in#estment in time and travel ekpense.
In addition, once a farmer is at the central location, the stafe spe-
cialist must have a great deal of confidence that the computer will not
"gd down" for repairs and that the printed output will be returned to
the workshop in a reasonable amount of time.

Kentucky is considering implementing a system of county accessed’l
terminals whereby farmers can access these management tools in the con-
venience of their local area. TFarmers would save time and ekpense
with this approach. Producers would be able to access a variety of
programs without physically having to attend a variety of specialized
workshops. Extension personnel at the state level are concerned about
maintaining contact with local extension staffs. The ierminal‘approach ‘
would help guéfantéé:mﬁre lgééi.agent involvement. | .

At the same time a more decentralized computer access systém does
~pose-formidab1e ﬁroblems: -Fof.example,.é-terminal_syétem is mgre ex-
pensive to the University. Not only must a University's ﬁain frame
computer be available, but somewhere there must be equipment that can
effectively handle and coordinate any terminal network. Terminals

positioned at locations away from the University must be purchased and
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maintained. Phone bills between the tefminal and the computer must be
paid. - Extension agents who would use this system must be trained and
their acceptance of this new extension approach must be gained. Finally
just administering such a system is cumbersome.

Qur ekperientes'suggést that we will have some mix between the cen-
tralized workshop versus local access to managemefitaids. Complek models
that require large quantities of input.and gené;éte large quantities
of output will be handled at the central level whéere high speed card
readers and printers are available. In addition these programs likely
will require a highly trained state specialist to conduct the workshop.
Smaller models that require minimal input and generate relatively str@ight—
forward output can be handled at the local levél*by d county or area .
extension agent. One ekample is the least cost ration for livestock;—

a program that is aécessed very frequently requiring a small amount of

input and generating simple output.

Conclusions
Ve found that while computerized decision aids-can be effectively

used with farmers for providing management information; there exists

'

several barriers to effective implementation of such programs.

(1) ‘Farmers need to be aware of the difficulty of developing
good extension software. Through the KASH PROFITS experience,
we believe that farmers gained a better understanding of the

difficulty of research and extension peréonﬁel'have in develop~
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(3)
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ing good models. There are always unique aspects of any
individual farmer's situation that probably cannot be modeled
explicitly. “ |

Effective implementation of extension programs using computer-
ized decision aids is ekﬁremely costly, particularly personnel
costs involved both in the'writing ofrthe'models and in the
implementatién, Such programs in the future Wiil_probably

be funded through a mix of public funds as well as direct
usér'charges;

Effective delivery of computerized management aids will prob-
ably include a mix of facilities designed to support work- s
shops requiring line printers at central iocations and remote
terininals at the county level. Central workshops are more
effective when the need is for a wide range of professional
expertise and the decision aid produces a large quantity

of cémputer printout. Terminals within the county are more
adapted to small models that do not require a great deal of

input ovr primtout and require only a minimum amount of

expertise to run.
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