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ESTIMATING THE VALUE OF RESEARCH AND EXTENSION
INFORMATION USING A MANAGEMENT GAME

David L. Debertin, Gerald A. Harrison, and Robert J. Rades
Department of Agricultural Economics 1/

A laboratory experiment was conducted
to measure the value of research and exten-
sion information to Indiana corn and soybean
producers. A computerized farm manage -
ment game was constructed incorporating a
number of key decisions faced by farm man-
agers when producing corn and soybeans.
Students in an advanced undergraduate farm
management class at Purdue were asked to
"play the game' by making a series of
managerial decisions dealing with corn and
soybean production practices. One group
of students was denied access to research
information on corn and soybean production.
Another group was denied access to the re-
sults (feedback) from the previous decision.
Profit was the measure used to quantify the
benefits of information and feedback. Re-
sults indicated that research information and
feedback both had a substantial positive im-
pact on profits.

The Computerized Management Game

The tool used to measure the returns to
feedback and research information was the
Purdue University Corn-Soybean Production
Management Game. 2/ The game simulated
(represented) the operation for year
period of a 600-acre corn and § Jiarm
in Tippecanoe County, Indianajy earch
data from the Purdue Univ /rsi\%gronomy
and Agricultural Economics tments
were the bases for the gam c;/z)/nstrucmon
Eleven management /cném ns were included
in the game (Table. )&ﬂl decisions rele-
vant to corn and %y%n production were
not included in the e. Each decision was
chosen bec carch (or extension) in-
formation USeﬁth in making the decision was
availablef Purdue University.

TH g&n was constructed such that each
the\\ ngxgement decisions had an impact

1/ Dr. Debertin is now assistant profess/mz“ of agricultural economics at the University of

and Rades are assistant professors of agr
periment was a result of research don

o

tural economics at Purdue University. This ex-
Purdue under Grant 016-15-21 from the Coopera-

ssociate at Purdue University. Drs. Harrison

Kentucky, formerly post-doctorate res@a%

tive State Research Service entltled/’% gement Decisions in Soybean Production."” This

publication is intended for nont
farmers, legislators and other csﬂ

“c\al/r aders with special focus upon Extension educators,
akers.

2 / The construction of th game involved a multidisciplinary team effort by staff in the

departments of Agrlcultu
construction and/or va
John F. Marten of
Swearingin and S. A.

The management ga

Individuals who played a role in the

Eco n)é)mlcs and Agronomy.
he game included D. Howard Doster, Paul R. Robbins and

ent of Agricultural Economics, and W. D. Reiss, M. L.
rber of the Department of Agronomy.
is explained more fully in a companion publication: A Management

Game for Measuring the Return to Information in Corn and Soybean Production, Experiment

Station Bulletin No. 57, Department of Agricultural Economics, Purdue University, 1974.



Table 1. Decisions incorporated into the
Purdue University Corn-Soybean Production
Game '

1. Combination of corn and soybeans to be
planted on 600 acres

Soybean variety selection

Row width for soybeans and corn

P»05 and K50 applied to soybeans

N, P,0g and K90 applied to corn

Date to begin planting soybeans

Date to begin planting corn

Date to begin harvesting soybeans

Date to begin harvesting corn

Moisture level to which soybeans are
to be artificially dried

Moisture level to which corn is to be
artificially dried
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upon gross returns, cost of production, or
both. A variety of techniques were used in
constructing the game.- (1) Data on corn
and soybean response to fertilizer were ob-
tained from research and extension reports
of the Purdue agronomy farm. Mathemati-
cal equations based upon these data were
then incorporated into the computer model.
(2) Corn and soybean prices used in the
model were historical data on prices re-
ceived by Indiana farmers over the period
1968-1972 as taken from USDA Reports.

(3) The 'variety selection' variable was in-
corporated into the model by adjusting soy=

information from the Purdue agronomy far

bean yields by factors based upon yield tr%,j%

Similar adjustments were made in yie; ds??q \

incorporate changes in manageria
concerning selection of row widths a :
ing dates. (4) Cost data use<g in @gmpdél
were adapted from survey data by Putc
agricultural economists. &
After the game wa
ber of computer runs we ade in order to
study the impacts on costs, ‘yields and prof-
its for selected changes in each of the de-
cisions. Results from each run were

evaluated in an effort to determine if the
relationships were consistent with what

-2-

Table 2. Characteristics of participants in
the experiment

1. Average semesters of college 7.3
work completed
2. Average grade point (6.00=A) 4,78
3. Percent who were reared on a 94. 2
farm :
4, Percent not currently farming 26.9
5. Percent farming alone 5.8
6. Percent farming with father 57.7
7. Percent farming with a relative 1.9
other than father
8. Percent farming with a 7.7
nonrelative
9. Percent who intend to return to, < 76.9
farm after graduation fror;:;&ﬁ
college 1 \
10. Percent who had never gro 9.6
corn or soybeans ( ( 0
11. Percent who had grown cornbut 15.4
not soybeans [ 7
12. Percent who hadg &%soybeans 1.9
but not corn
13.

Percent who/had rown both corn 73.1
and soybea )

A7

WO /béie\\})eéfed on an Indiana grain farm.
When inconsistencies were found, minor
cha i/ the computer program were
~made, ahd the game was rerun. While such
// a procedure did not prove that the manage -
\\mgyft game was a completely valid represent-
ation of an Indiana grain farm, the game
approximated a grain farm with a detail suf-

ficient for the subsequent laboratory experi-

ment.
No
Research Rescarch
Information Information
G Grou No feedback from the
r?up 2 P previous decision
Grou Grou Feedback from the
3 P 4 P previous decision

Figure 1. The treatment design.



Table 3. Results provided to participants
having access to feedback from the previous
decision

Table 4. Tables of data available to partici-
pants in the experiment having access to
research information

1. Bushels corn and soybeans harvested
2. Average moisture content of corn and
soybeans sold
3. Price received per bushel
4. Total and per acre revenue on corn and
soybeans
5. Hours and cost of hired labor
6. Seed, fuel, repairs, herbicide, ma-
chinery, fertilizer, and drying and
other charges (total and per acre)
for corn and soybeans
7. Fixed charge representing and oppor-
tunity cost for owned capital
8. Interest on borrowed money
9. Cost to produce a bushel of corn or
‘ soybeans
10. Net returns to management and own

labor for each enterprise and for the
farm on a total and per acre basis

The Laboratory Experiment

Figure 1 illustrates the design used to
conduct the experiment with the management
game. Participants in the experiment con-
sisted of a group of students in a senior
level course in farm management. The P
majority of the 52 participants in the ex er1’ ‘/
ment were quite familiar with corn and s
bean production practices. Most were \?@R
reared on Corn Belt grain farms. Q&
per cent of the students were farmmé
or in partnership. Participants)i
periment could thus be though}/gfgwm
sisting largely of a selec@(we gducated)
group of beginning far Add/tional
characteristics of partici re summa-
rized in Table 2.

All participants in experiment re-
ceived access to characteristics of the 600-
acre farm including acreage, soil tests and
owned machinery. In addition, all partici-
pants were given cash prices of corn and
soybeans as of April 1, as well as prices
of futures contracts on April 1.

t

Purdue University Agronomy Farm soy-
bean test, 2-year average, 1971-72

A comparison of per acre variable and
fixed costs for 4-row and 6-row corn
and soybean production

Relation of row width and location to
yield of corn grain, 1966-1968

Estimated yield advantage for narrow
row soybeans, as a percent of yield
of soybeans in 40 inch rows

Effect of potassium and phosphorous
placement and rate on 18-year aver-
age per acre yield of corn 50y -
beans : ‘

K90 and Py0s5 recomm;;nd s for
various yield levels(ofcorn and soy-

beans at dlfferegt\ BL téét levels (as
recommended b’ %rdue Univer -
. e .
sity Extens %ﬂomlsts)
Corn respo to nitrogen fertilizer, 8-
year average, Purdue Agronomy Farm
Soybean yields-at different planting
dateﬂé\Pu{I\due Agronomy Farm, 1966-

~—

9.

rdue Agronomy Farm, 1961-1969
Returns to drying corn and soybeans at
lternative market prices
elationships between corn moisture,
harvest date and yield loss

)/?ﬁ%
T§é}j\ef ct of planting date on corn yield,

11.
9

Feedback consisted of the results from
the decisions of the previous year. Feed-
back given to participants approximated a
detailed set of farm records. Included in the
feedback was information on yields per acre,
prices received, harvest moisture, hired
labor, machinery, fertilizer, herbicide, and
other variable costs, taxes on land and inter-
est on borrowed capital (Table 3).

Information consisted of research data
largely obtained from the Purdue Agronomy
Farm. As part of the research project, an
information retrieval system was developed.
Tables of research data were stored on the
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Table 5. Average profits generated per year for each of four groups, 5 years of operation

Group
Decision I I III v
period No information Information No information Information
(year) no feedback no feedback feedback feedback
1 -3,314 -1, 316 -2,292 -504
2 11,978 16, 554 14,094 19,316
3 13,814 19,553 17,787 25,267
4 ' 343 5,021 4,099 7, 177
5) 20,475 24,235 25,990 28,073
Average
of 5 years 8, 659 12, 810 11,935 %@\866

(( -
computer using a magnetic disk unit. Each used. Each student was paid 10'dollars for

of the tables of information was useful in participating in the experime 5:/Ih addition,

making one or more of the management de - prizes of 25 dollars W%é/a ed to the

cisions in the game (Table 4). Participants students who were abl€ to generate the

in the experiment in groups having access largest total profits fo e five decision

to information were allowed to retrieve the periods in each &oups. _3./ Students in

tables of information as required by using each of the gry}rp&eiﬁ told not to share

a system of key words through a remote feedback or résearch information with mem-

computer terminal (teletype). bers of th/e;th ,gi‘/oups. Each of the groups
It is important to note that neither the met to obtt in\lpformation and feedback and

feedback nor the information told the par- make de g&g;,{s/ at separate locations. The

ticipant which decision to make. In fact, a ;
each farm "manager' was required to make ifa ormation was exchanged between
a substantial amount of interpretation of groups../Competition for prizes within

both feedback and research information. «(f g/rc%pps insured that there was minimal trad-

The information provided to the groups cons X\\Lng})f feedback information among students

ors'\u\;bjective conclusion was that little,

sisted of data no more detailed than that (; within treatment groups. The authors con-
which is readily available from an experi- N luded that the students made every effort to
ment station of a land grant college. ‘// \\ do a "good" job at making the managerial

To insure a willingness on the t\b\ﬁ» j decisions consistent with the experiment and-
the students to do their best in "m:g%hg‘ did not in any way attempt to sabotage the

the simulated farm, a rewaligi S3 sf?r/nx as experiment. Interest in the experiment was
L N )
-

roups 2, 3, and 4 competed for prizes. Data for cell 1 in
the experiments were obtained by asking 15 of the students to complete a second set of de-
cisions under the no feedback-no information condition. These students were then randomly
assigned to one of the other groups and made a third set of decisions in competition for
prizes. The amount of the cash awards was admittedly quite modest relative to rewards in
the real world and may be argued that rewards should have been larger. However, the ad-
ditional realism would have meant a substantial increase in the cost of running the experi-
ment,

3/ Actually, only stude



very high among the students, and students
were told of the research findings at the
conclusion of experiments.

Appraisal of Results

Average profits generated per year for
each of the four treatment groups over the
5 years of operation of the game are pre-
sented in Table 5. Fluctuations in average
profit levels over the 5 years occurred
primarily as a result of variation in prices
and weather variables incorporated into the
game.

Results of the analysis clearly show a
positive return to both feedback and infor-
mation. The group with access to informa-
tion and feedback was able to generate av-
erage profit levels nearly twice as great
as the group with access to neither feedback
or information. Average profit levels
(Table 5) were entirely consistent with ex-
pected results for every decision period.

Therefore, from the evidence generated
in the laboratory experiment, it is possible
to show returns to research information and
feedback in a laboratory environment. Re-
sults provided encouraging evidence that
both feedback and research information are
major determinants of profit levels for
"managers' of computerized corn and soy-
bean farms.

Under laboratory conditions information -

appeared to have a more important impact

ment, the potential benefits to improved in-
formation delivery systems may be substan-
tial. A number of participants in the experi-
ment commented on the usefulness of having
information on all phases of corn and soy-
bean production readily available in one
place. A remote computer terminal may
prove to be a more effective means than
traditional research and extension bulletins
for making large amounts of research infor-
mation readily available for use by farm
managers.

While the preliminary results from the
effort to estimate returns to research and
extension information in a laboratory setting

were encouraging, three warnings apply to
the results: o

1. Participants were not ‘?{@%ﬂéed
farm managers but were i 'ﬁi&&ls who
may have had relatively littl previous ex-
perience in actually maki m@nagenal de-
cisions. However, }}ii/e _of novice rather

than experienced farm managers for the
experiment in nQ\W\aQ\analidates the results.

On the contra }Q\Séé farm managers pro-
vide an exc;-/l]&xgz/oup for studying the

value of re\’séaréh and extension information.
Whethe

r¢h and extension information
would b\c}ﬁ equal value for managers who
pﬁéducmg corn and soybeans for
¢ars remains to be tested in subse-
t research.
Some, not all novice farmers have

any

(gollege educations. A college education may

on profits than did feedback. In many ca SQ\ }nave better enabled participants in the exper-

individuals confronted with the feedba%

information condition appeared to be gr
ing for an optimal decision. A tri l/ahﬁ\
error approach for the group w%gzy 1/!
dent. For example, even after s
cisions had been made, gan}/ members of
the group with feedbac b%hoyc informa-
i i rto.crops at

it maximizing.
Individuals in both groups with access to
information "zeroed in' fertilization
levels that resulted in profit levels that
were nearly maximum very early in the ex-
periment.

If farm managers in the real world be-
have similarly to participants in the experi-

iment to interpret and use information in a
decision-making framework. Following this
reasoning, returns to information for begin-
ning farmers presented in this paper are
overstated. However, it might be alternate -
ly suggested that the value of research and
extension information for beginning farm
managers without college educations would
be even greater than for the college-trained
participants in the experiment. Participants
had no doubt been exposed to similar re-
search and extension information in agronomy
and agricultural economics courses prior to
the experiment. Extension information may
substitute for formal schooling. Returns to
information for beginning farmers without



-6-

college would hence be greater than for those
with college educations.

3. Even though a great deal of time and
effort was devoted to the development of a
managerial game that represented the real
world operation of a Corn Belt grain farm,
there is no way to prove that the game func-
tioned identically to the real world. Further,

there is no way to prove that the participants
in the laboratory environment functioned
identically to how they would function facing
real world risks in a real dollar and real
social and political environment. The same

criticism can of course be levied against
nearly any experiment conducted in a labora-
tory setting.

Cooperative Extension W i griculture and Home Economics, State of Indiana, Purdue
University and U.S. Depdartment of Agriculture Cooperating. H. G. Diesslin, Director,

in furtherance of the Acts of May 8 and June 30, 1914.

West Lafayette, Ind. Issu

It is the

policy of the Cooperative Extension Service of Purdue University that all persons shall have
equal opportunity and access to its programs and facilities without regard to race, religion,
color, sex or national origin.
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