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Abstraqt

: Thé structure pf tﬁe/farm supply induétry is prbjected to become more
’éohcenfrated,'bﬁt with about the .current balancé of cobperative and pfopri-
etary firms. Performance varied significantly among firms from different
types oflorganizationé andvamongAdifferent pricellevels. Farmers may face
higher:pfices“for inputs. | |
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ANALYSIS OF MARKET STRUCTURE AND PERFORMANCE IN
‘THE FARM SUPPLY INDUSTRY USING SIMULATION TECHNIQUES =

'ﬁ(HiThe'behavior'of firms (obseruedfas‘businessvdecisions}fis impore
tant'becauseiit‘directlj affects‘their'indiuidual_performance and'eco—
nomic performance inlthe aggregate; Many factors both internal and‘
extéfﬁél to the.firm mayvinfluence its behavior, Determining the impact
'of these factors on behavior and subsequently on.performance from obser—
vation of real world events poseslserious problems. In our dynamic
economy‘it 1s 1mpos51b1e to hold many thlngs constant or to measure a11

’of‘the factOrs Whlch are . changing that 1nf1uence behav1or. To better

understand bu31ness f1rm behav1or and the consequences of this behav1or,

new research approaches Whlch allow controlled observation and measure~-

B ment are needed.

/Preuious research used'experimentaltgaming‘in a.laboratory‘setting
"to test hypotheses about business behavior of firm managers as subJects i-
(Babb and Bohl 1974) . SubJect managers were from the ferm supply 1n—l»
dustry whlch distributes feeds, seeds, fertiliaer and other inputs to .
farmers and purchases farm produced grains., The previous researchl/ as-

sessed the effects of organizatlonal afflliation, external env1ronment
»and,competltlve envlronment on,firm behavior and performance. Managers
from various types’of‘organiaations made decisions‘in‘a management‘game
: }funder/external’and competitive env1ronments imposed by the researchers."

5: Their dec1sions and the results of declslons prov1ded data for hypothes1s"

testlng.-~
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.}vfhié‘reéeéfch builds on the.wbrk of Babb and Bohl.and ékplores‘
‘the implicatipné_of'the behaﬁiorfobserved inftheir‘gaming experiments
for future pérfdfménCe‘and industry ofgaﬁization. The ;nanagement game
used in the prior research was converted into a Simﬁla;qrvwhich was

"used to develop response surfaces on performance variables for managers

from different types of organizations and under different competitive
~environm§nts. Thé,objectives were: (1) to. project which types of organi- .

zations -are most likely to survive and grow in various competitive en-

L ! . N \
‘vironments, and (2) to develop projected performance measures and the

‘Hiﬁplicatibns of thése measures for firms in the industry and for farmers.
. 'This research makes use of the same theoretical framework developed

for the previous research. Economic theory, organizational theory and

‘the previous,research provided the bésis fof the folléWing hypotheses
Whi#ﬁ wére,tested: | | |
..(1)»perfqrmancevwouid bevthe same fqr’ﬁanagers from the seven typés of
',ofgaﬁiZatibns,_ |
(Z)fpérfbrmance would be fhe saﬁefﬁnder diffeieﬁt competifive enﬁiron—’l,
' ments, - , : ‘ >- S, L

(3) performén¢evwbuld“be the same for the three to five most viable.

s ‘ 2 .
types of organizations.— o N

 1(’”1_f) e B | ?roceduresb
‘This‘résearch focused on pricing dec%siOQS'méde ir the farm sup-
"piyvi#duStr§."The.means'agd sﬁandard'deviatibh of priée decisions made
| By,méﬁagéfs'ffom différent'typeé ofmbfganiéatiohs and under different

\
N7



competitive environments in the previous gaming expefimént were the
basic inputs for the simulator used in this'research. }Thé simulator
\prdyided longer run implications of repeated price decisions observed

in the gaming experiment.

L

Simulator Construction

' 'The management game used in the previous research was converted .

into a simulator (Babb and Bohl, 1969). It contained the decision,vérié

aBlES'which{weférinlphe’managementkgamé, bﬁt permitﬁéd*determinatiqn’of
£he diétribﬁti6n §f:péfformance Vafiabies for firms from a particuiar'
fybe‘bf orgéniéatiqn baséd on ieﬁéated decisions made during exﬁefimen—
 ta1.géﬁing,f Since‘thé‘focus was on pricing decisions,.dééision rules
Wére déVeloﬁed to héﬁ&léisomg ﬁdﬁ—price‘decisioné ma&e by ménaggrs in
the §révio9s‘researcH, sﬁch/as ofders,‘facility ekpanéion,'investmént
of ekcess cashAand-theAlike;_ These decision rules appiied uniformly in =
all.e#pEriménts’which héd fhé‘effect of holding nqgeprice deciéions con—
" stant. ;Thé‘game wés‘méde interactive so that the.joiqt'decisiqné of.
managefé'affected tbtéi mafket-potenti§l, ;ather than just their sha;e
‘~of\a fixed'markét.éotehtial. Hihejmodel was maqe stochastic‘by'ihcor— .

/

bﬁbrating a random number géner;tof to devélpp distributions of pgices
'er fepeatéd‘trials, giﬁeﬁ the means and standard deviations of prices
iﬁ‘tﬁe pfeyious research. Procedures were inco%porated in fhe'model'to
--handlé a‘raﬁdom walk experiment. .Subfoutines were developed tq.stbré

_performaﬁce data and to pefform:spegific analyses of the daté,

A



Experiments Performedl/

Thisjreséarch analyzed coﬁseQﬁences of organizational affiliation

and competitive environment factors as defined in the previous research.

/

The spedific_treafments follow. - T K

A.

Type’of Organization;‘ Farm'supply firms doing business in the Mid- A

)

AN

- west were classified into seven categories based on size, type of

owhership and number of retail outlets as follows:

o

- 1. independent proprietorship with single retail outlet and annual

Sales less than $600,000,
:\‘. R . / ‘ ' .
2. independent proprietorship with single retail outlet and annual

sales of $600,000 to $1,400,000,

C 3. indepéndent_proprieforship with single tetail outlet and_annﬁal ’

 sa}es over $l,400,600,

4. indepéndent proprietorship with,multiple retail oﬁtléts and
‘angual.éaigs é@er‘$l;060,000,

5. ‘cooperafive Qith muitiple retaii outlété and annuél sales of -

£ $700,000 to §2,500,000, -

6. cooperative with multiple retail outlets and annual sales over

‘$2,500,000, R

7. cooperative with single retail outlet and annual sales of

~+$1,000,000 to $3,500,000.

. Dégféé.of Price‘Competition. In the prior study the resear¢hers.
;set the'cpst of goo&slsold and the average price of prodﬁCts_sold
by sdbjpctsf,competitOrs; i.e., the researchers acted as competitors

‘so.that all subjects faced the same competitive environment during’a

)
)
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particular decision peniod; Three levels of price competition were

/

imposed by the: researchers representing situations of low; normal

and high gross margins. These margin levels were used in experi- -

ments with the simulator.
The following experiments.were conducted:’

1.‘,fifty indenendent replications§/ for managers from seven types o}'
organizations under nofmal margins,iunder 1ow margins, under high
margins and under.the cpmbinatien_ef margin‘sitnations used in the

1"’prior study;ﬁl ‘

32{ vfift&dindependent :eplications of the three £0‘five most Qiable
fybestof.erganizations under normal margins,éj

’f31ﬁ_twenty 1ndependent repllcatlons of a random Walk situation covering '
~ ten decision perlods by all seven types of organiZations and by the

: most v1ab1e types of organlzatlons, under. normal margins.—

Statistical Analysis

The»performance»nariables (simulaﬁor’outpnt)/nsed'inrsnbseqnent
.;staﬁisticalranalyses ineinded return on innesnmeng, nrofit, p}ofis as a
nefeent‘ofisales,.tOtal sales, operating expenses asea percent of sales
and gross marglns for feed fertilizer and grain merchandlzing. Aboneé
i :of two-way analysis of varlance (ANOV) was used to analy7e performance
variables,adepending upon‘therdesign of the speeific experiment. if" |
tne»ANOV revealed signifdcanf-differeneesZ/ in pefformance variables

’ mong types of organizations,.the Student—NeWman—Keuls multiple range

‘Vtest was used ‘to rank these categorles.
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Results

o  \The means ofvperfbrmaﬁce variables, F values: and rankings of-
manégé:é'from diffeq@nt types of organizations are presented for the
"éxpériments performed:' Where the Student-Newman-Keuls multiple range

~ '

_ test results are shown, the types of organizations have been ranked in
'descending'order based on the performance‘ﬁariable'mean; When lines’

are draWﬁvbélow”thé ranks of two or more types of ofganization, the

\

means of’the_performanceivariable for these types are not significantly

diffqrént'af the five percent level of probability.
N f . ) :

© Levels of Margins

The first three éxpefimen;s inciuded ail‘éypeé of organizafions
undér‘loﬁ; hbfmélfand hiéh‘ﬁargin environmgnts; Iﬂithese experimenté,
pfices of.Zé,ﬁroducts (feeds,‘fértilizérs qnd grainé), fcuf serviées,‘
quantity discbuﬁts, graiﬁ diséouﬁts and hog and iéyer contraétiné were

‘ {raﬁdoﬁlyvgeﬁeratéd.
i | Differgncés in allvberfbrmance vériébles amqngitybés of‘orgahiza—
ﬁions_were highiy siénificént'in each of thé three eiperiménts (tabies-
.1;'2 and 3). /In'genéral, firmsvin'organiZational-claSséS 3,:4, 5 and
 '77VWé#é,mBSt-profi;abie and had.the.highest gross margins for feeds and
"feftilizers. -in‘thé gasé of gréin ﬁarginé, the.raﬁkingé'weré diffefeﬁt
, _ _ : b :
-fr¢m those»for feeds and fettilizers. This was 1argeiy due fo coopera-
tivé ofgaﬁiéétions_takingsa ldwer ﬁargin on grain and'higher margins on
‘iféédianq fé&tiliZéﬁ, cqmpared to proprietary16rganizatioﬁs.v,Firms in
orgaﬁizatioﬁ ciasses 1‘andv2:genera11y had highef expenses as a'petcén£
;; Qf.sa1eé'which partly accounted for their lower profitability. The

~ most pfbfitable grpups_did not necessarily expérieﬁce the highest 'sales.

|



;Fromhan economic,standpoint,vthe results show important differe
ences.among t&pes of organizations with respect'to profitahility mea-
sures,‘ Differences of one to two percent‘in,return'on‘innestment“0ver

time may affect survival. AS expected, the level of margins in the

/

three experiments had an important influence on_profitability.s~'

Combination of Margin Situations

The particular combinations of margin levels used for the six

decision periods in the previous research were used as input to the

-simulatOIItogobtain response surfaces for both types of erganization

and competitive environment. Both of these factors were highly signif—

‘icant (table 4). The interaction term for these factors was not sig-

LA

'nificant, indicating that the relative performance of managers from

different types of organizations was stable among different competitive

environments. Ordinal rankings of.types of organization on the basis

- of performance variables were essentially the same as in the experi-

: ments With low, normal,and high margins. This indicates consistency in

N

‘performance among types of organization w1th variation in 1eve1 of mar—

- gins and with combinations of margin 1evels.

Most Viable Types of Organizations

'

On the basis of thelprevious'experiments;'organizational classes

3, 4, 5vand 7 merevselected as the most viable and*the eiperiment with

'normal margins was repeated u51ng only these four groups. There were :

&

still 51gn1f1cant differences 1n performance variables among these four

Et-groups,.but'most ofﬁthefrankings Were not 1n:comp1etely separated'groups}

‘.
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ﬁ(means whlch were the hasis for ranklng not significantly different) as
in the earlier.experlments (table 5) ’ Further, ‘the economic 1mpact of
.edifferences indperformance among these fourltypes of/organization is

5:iprohahiy:not;important‘in'terms of . their relative success or survival.
Random Walk‘jf | -

;Thehten—period random walk enperiment for all types of organiéaéc
tions’underfan“enyironment of normal margins wasyreplicated 20 times.
»Becauselof'auto—correlation'in'performancé measures amongithe ten time-
’periodsi ending net worth (sum of profits over ten periods) for each of
) the 20 trlals was used as the performance varlable to be analyzed
‘There.were significant differences among types of organization in ending
v"net worth and the same. types of organlzations (3 4, 5 and:7) that were
n‘most profitable 1n ear11er experiments had the highest net worth (table
6).. There'was_a tendency for prices to decllne.during the’ ten;period*
’irandom waik‘as avnumber‘ofgmanagers in the.preyious study adopted a

‘policy of pricing_slightly belowhtheir competitors.,fThiS’behavior wasA
reflectedvin the results‘of the simulator..’The ehding{net worths of .
:thethurjmost§Viahle_types of organizations were not significantly -
different‘in;the experiment inciuding onlyithose groups.

.The null hypothe31s that performance would be the same for man—
Jagers from the seven types of organlzations was reJec*ed‘in all experi—
'ments for all measures of performance. The experiment usrng comblna—’>
tlons of margins was the basis for reJecting the null hypothes1s that

!

“performance:WOuld be thevsame under»different competitiye‘environmEnts.,

P
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;This waéffgfthér;;ﬁppprtédf5§ important differencesiin performance;among'
'thexeXPerimentstith low; normal an&‘highbmargin'levels;V/The null hy-v
oothesis that performancexmould bejthe-sameﬁfor‘the three to five most.
viahle_types’of organizationslmas_rejected, but theleconomiclimportance'
Qf.these_Qifferences'is'ﬁrobahly not important tovtheir_surviyal;; In
fact, there merelnot significant differences“in;the_ending net‘worth/ofi,
the mOStmniable grouos in the random Walkiexperimentt If the PehaVior
bbserVeclin'the laboratory experiment is‘representative of behavior in
T . SRR , 1

vactual;husiness settings,‘thisystudy suggests'that;the,outlook'for some
~tybesvof_organizations“is,not'very‘hright;g{ Further, the.hrice,levels

Vijointlj\determined by competitors Will'have a‘major impact;on the per—ﬁ

formanCe“of-firmS'from all types of organization. .

/Imolications
lt"If thertypes of organizations which surv1ve and grow are those
1dent1f1ed as the most v1able in this research ‘the tuture organi—
:-zatiOn and struCture of the farm supplylindustry'gill change.
Type ofiownership does not appear important-as two cf the‘most
v1able groups were cooperative and two were, proprietary But,
,‘types of organizations projected as the most v1able nad either
jlarge 31ngle retail outlets or had medium or‘large>51ze multiple
retailvoutlets. ThlS.lmplleS that retail outlets in the industry‘
':w1ll become more concentrated over tlme.b The resul are consis- ;‘
tent with the rapid decline in the number of smaller tirms which

is taking place. The results do not imply the complete disap—

- pearance of firms in a particular type of organlzation. There
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was ateleast one firm in the poorest performing group that performed

at least as well as the average performance in the most viable group.

Part of the poor performance of sméller firms could be attributed

tdvtheir'lack of control over operating expenses. beyond this,

managers from the smaller firms did not understand how their cus-

tomers responded to price differences and the impact of prices es-

.tablished by competitors. They thus established inappropriate

price policies in the gaming experiment. . Educational efforts with

smaller firms may improve their performance and viability.

Fewer and larger firms will increase the distance farmers travel to.
puréhase inputs and to market'grain. Farmers may pay higher prices

for purchased inputs. Invthe case of feeds and fertilizers, firms

in the most viable group charged higher prices, but there was an

-erosion of prices even among these firms in the random walk experi-

~ment, Further, in the real world there may be economies of size

for the larger firms or those with multiple retail outlets which
were not’built»inﬁo the game and could temper some of their higher

prices. ' Differences in prices of feeds, fertilizers and grains

-among different typesbof otganizations suggest it is advisable for

farmers to compare prices.

\

'Price'poliCies,which have a major influence on measures of profit-

ability;,varied among differéntj@ypeS'of organization and can be

expected to‘produce variability in price levels over time. Firms

~in weak financial condition are especially vulnerable during

. periods of low margins.

»
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In general, the deéisions made by managers. did not generate returns
on investment that would attract large amdunts of capital to the
industry. Improved decision-making may be necessary to aftract

capital if industry expansion or renovation is needed.-



-:Table 1. Performance Results and Statistical Tests for Seven Types of Farm Supply Organizations
B ' " under Conditions of Low Margi ins. - Lo TS : L -

':-’i . - . . - Average Performance = - . f“ S e
N T s — . ANOV" ~ Student-

"Performancesf T LT ‘Type“ovarganizationl/ e ER T f’-NeWﬁan-Keuls o
Variables - (1) =~ (2) =~ (3) . (&) (5 - () - (P - Value e Ranking
oables — , R , b o
) - 0.52 -0.37 1.72 - 1.77 1.38 -0.12 '2.51:29.2%% . 7435162
~investment. , R : - AR . : . -
—iz-?—r—--'——g-q—.—-v-—--—m—;———’,-——c—m“;——um————-—c————u-—-——-—»m—n—w-’qmgt‘:?ﬂua.—:‘m
_,Pr°fit as'a’ - 0.177- ' ,-0,11‘ 0453'» 0.59_ 0.4 -0. 04 - 0.77 29.7#% 7 4 3516
Z of sales. = ‘ . . 7 —
Profit (§) 2,556, ~ -2,017, 8, 926 9,074, © 7,074,  -622. 12,993, 28. 3% - 7435162
Tﬂﬂsﬁﬁ*‘“*ff'“ff“frf% ————— ;4j—————-é—f——_;;____i__;:-
® | 1703 1.563. © 1. 1.798 '
' (000) omit-  1s600. 1.1,675. 1’703’. 1,562, : 1,655, ~ 1,798. 1,694, 15.3% 63 742 514
% Gross 14.99 14.89  15.45  15.71 15.66  14.98 15.80 34.6%% 7453162
Margin Feed '
2&%5_—f_fff——____f_f _____ A
Margin Fer-  13.16 ©13.16 - 13.26  13.71  13.62 13.15 ~ 13.56 6.8%% = 4573216
tilizer B | : . - T = | R tia i
% Gross R e : o : C S ‘
Margin = 2,199 - - 1.97 1.90 - 2.10 1.87  1.65 1.89 10.4%* - 1423756
Grala | o S ST e W
operaiing . 7 | - T o | o
expenses 13.62 13.10 12,59 - 12.76 12.46  12.41 12.38 19.1**", 1243567
as a % of - ' - —————————-_
sales e - : ' ~

**Differences among group means 31gnificantly different at the .01 level of probability. ‘Lines- below ‘the
~'ranks of types of organization indicate that the means for these types are not significantly different
at the five percent level of probability. /

: 1/Types of organizations are identified as (1) through (7) as in text and as below: ‘
(1) proprietorship, single outlet, sales <$600,000, (2) proprietorship, single outlet, sales/$600 000 -
to $1 400,000, (3) proprietorship, single outlet, sales >$1,400,000,. (4) proprietorship, multiple out~

" lets, sales >$1 000,000, (5) cooperative; multiple outlets, sales $700 000 to $2,500,000, (6) coopera-

" tive, multiple outlets,‘sales >$2, 500 000, (7) cooperative, single outlet, sales >$1 000, 000
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f”l;{Iable 2. Performance ‘Results .and Statistical Tests for Seven Types of Farm Supply Organizations o

' ,underaconditions of Normal Margins. .

Average Performance R o S
"ANOV - Student-,'f

PérfbfPaﬁééf?i'ﬁ ISR L __ Type of Organizationl!,5 - iﬂ - . F NeWman—Kehlswl"‘"
(Variables T @ @ @) ® G ® (D vale Ranking
”‘Returnron T S S P S A S e g t7res A

‘investment (Z) 436 _3v?§;4 o §~59- ,g,,§g16g 5 00 4.08"‘ | 5.62-17.9** Z;Q_A;j;l-G 2

Profit. as a % 1.41 1.17 1.71 1.71 1.57 1.22 1.75 19, 3% 7 3451.6 2

of sales . —_—

_———.___.______.—_______—__——-——-——————-—.—.—-———-———‘—.——————a—.—._

Total (§) - o oL o
sales (000) '»41,621y '1,689;"' »l,713. ’ 1,570. l,669, 1,752, 1,684,  10.0%*% 6 3 27 51 4
omitted ' . - : ' L . , —

. 4 Gross NI
margin feed
Z Gross margin
fertilizer S

'14.97 3:';15.23 o is;sziﬁfj 15,91,~‘: 15,82;-;” 15.36.  15.57 12.0%% 4573621

Zoross 2,96 - 2.72  2.75 - 2.96 . 2.69  2.59 2 73 7 6% 1437256
margin grain \ o ' , S —

- Operating GX°,if>,‘, I R o ' I
penses as a 4 12 34 11 75 : ll 57 "11.77 - 11. 45 i 11.48 11 50 10‘5** 1 4 2 3 7 6 5

of sales
**Differences among group means significantly different at the 01 1eve1 of probability. Lines below
-~ the ‘ranks of types of organization indicate that the means for these types are not significantly ,
different at the five percent 1evel of - probability. :

. ;JTypes of organizations are identified as (1) through (7) as in text and as below: -

(1) proprietorship, single outlet, sales <$600, 000,. (2) proprietorship, single outlet, sales $600 000"

‘to $1,400,000, (3) proprietorship, -single outlet, ‘sales >$1,400,000, (4) proprietorship, multiple .out—~
' lets, sales >$1 000,000, (5) cooperative, multiple outlets, sales $700 000 to $2,500,000, (6) coopera- -

tive, multiple outlets, sales >$2 500, 000 (7) coopetative, single outlet, 88138 >$1,000,000. -

v . . ) . R \



“Table 3. Performance Results and Statistical Tests for Seven Types of Farm Supply Organizations’

under Conditions of High Margins, ,

L o — Average Performanceil : Jf - » i, '.*f~ .'ANCV « Student—",'E*;rf'
Performancé_ P I Type of Organization— R R _'Newman—Keuls Cve s T
© _Vardables .~ (1) = (2) @) W (5 - (6) - (7)) Value Ranking ',q; DU
‘Return on in- g C / R o . S : —
vestment (@) _ 72300 613 733 7.0L 7.0 6.42 s_is 15_s**_7 5.3 I;F;F_? o
, ?r°f1t'as-a . 2.32  1.87 - 2.24°  2.31 . 2.25 1.8 "2:48 22.2%% 7 145326
% of sales , : : . : - - . —_—

——_—._.——_——.—————-—.—.———-——a——«—.—.———.——.—-—.————————'—._-—.—.—.—————

Profit ($) - 38,843, 32, 402 39,013, 37,113, 39 392, 34,162, 43 712, 15.5% 7 53 1 4 6 2

_._._—_.___,._.__._—_.—_—_.________.__________ ____________'___l_________

.. Total ($) , : . , L : . : ,

'_sales (000) 1,689.. '1,729; ' 1,740. - 1,611, - 1,752, 1,842, 1,764.\ 11.0**'6 753214
gymd__e_ S “_______________________________i:jffff'
% Gross = - o o , , S
margin feed 17.07 16. 70 17. 25 - 17.62 ©17.58 ,‘16 95 - . 17. 65 33.6%* 7 453162 = - - _

% Gross mar-
- gin fertilizer

% Gross mar- - 3.78 3.55 3.53 ~3.72 3.41 ;. 3.34 3.49 8.5% 1423756
gin grain ‘ _ —_—

Operating - . o .

expenses ag - 11.67  11.21 -1o 94 11. 08 10. 70 10'85 - 10.81 10 0%* 1.2 4 36 7 5.

a % of sales

**Differences among group means signiflcantly different at the 01 level of probability. Lines below

the ranks of types of organization indicate that ‘the means for these types ‘are not significantly
different at the five percent level of probability. .

1'-/Types of organizations are identified as (1) through (7) as in text and as below:
(1) proprietorship, single outlet, sales <$600,000, (2) proprietorship, single outlet, sales $600,000
to $1,400,000, (3) proprietorship, single outlet, sales >$1,400,000, (4) proprietorship, multiple out-

lets, sales >$1,000,000, (5). cooperative, multiple outlets, sales $700,000 to $2,500,000, (6) coopera-
tive, multiple outlets, sales >$2 500, 000 (7) cooperative, single outlet, sales >$1,000,000. _

<



QIable 4._ Analysis of Variance Results for Five Performance Variables-
" using Treatments of Competitive Environments and Types of

Orggnization.t, t .
' - __. - ANOV F Values
i o N Competitive, T ar
Performance o _H‘Environment Organizational Interaction
Variable o ; Effect . .Effect Efggctl/

Return on imvestment = Cazams o9z 145
, [ . X . N ) . . . ' ’ ‘ -
- Profit s a percent of sales - 154%% - ' 107 1.34

Profit . e oo 131
- ,Total sales L - , - 964% - R : p53ﬁ*,'1”’f 1.6

Operating expenses as a p

percent of sales 528%% :'[' 71 1.10

:**Differences among group means significantly different at the 01 -
level of probabllity. ' .

(

- lJInterection of conpetitive environment X.tyPe‘of organigation.

i



" Table 5.. PerfOrmancetResults'and Statistical Tests for the Four "Most

Viable" Types. of Farm Supply Organizations under Conditions of
Normal Margins.. . .

-

-Average Performance _ ' " ANOV

' PeffotmanCe o -Izge of Organizationl/ - . F- Newman-Keuls
' Variables R (3 = 4 ,_: ) - (D Value _ Ranking
Return on in- = e P PO ‘ o
vestment (%) ) 5.58 -3, 44 S 5.50 . 5.96 2.9% 7354
Profit as a “__—___————___'_____—___—__‘—_—_—_

of sales Les 178 L8 184_3i*__._?______ii—
Profit ($) . 29 227 28 355 28, 839 31 309 3.2% 7354
Total (§) sales 1 mee T T T T T TTTTT oo T o mo R
(000) omittea 733 1’igf_iizi__ii"f__lff*f_'_g——-.s_Zf_,

. Percent gross B , N . CaE ‘
margin foed . 16-61  16i85  16.95  16.81 4.3 5473

% Gross margin

fertilizer - A58 ' 7 7
Percent gross
margin grain __ 272 2.9 265 2.74 7.6% 4735
Operating - o , , i ~ :
expenses as  ~  11.59.  11.80 11.35‘- 11.58 .5.2** 4375

. a' % of sales ' B ‘ . =

* Means significantly different at the .05 Tevel of probabilicy.

**Differences among group means significantly different at the .01 level of
probability.  Lines below the ranks of types of organization indicate that
- the means for these types are not significantly different at the five
percent level of probability.

f;;JTypes of organlzations are identified as (3), (4), (5) and (7) as in text and g
el ass (3) proprietorship, single outlet, sales >$1,400,000, (4) proprie-

. torship, multiple outlets, sales >$1,000,000, (5) cooperative multiple
' outlets, sales $700,000 to $2,500,000, (7) cooperative, single outlet,
zsales >$1 000 000 _ o ‘

Student- A



: -

'Table‘G’ Ending Net Worth and Statistical Tests for Seven Types of Farm Supply Organizations

under Conditions of Normal Marglns in a Random Walk Experiment

Average Performance '

'ANOV ' ‘hStudentF

Performance o K Type of Organizationlf ¥ . Newman-Keuls
_Variable @ @ 3 (4) ) (6) () Value  Ranking
| ;NEnding e j‘ 2, 412, 237 446, 232 381 310 349, 290,17, 234,079, 322, 657, 4. 92** 7 4 53261
. Net Worth - i

,**Differences among group means significantly different at the- 01 1evelfof probability. L1nes
below the ranks of types of organization indicate that the means for these types are not

significantly different at the five percent ‘level: of probability.

l'-/Types of organizations are 1dentified as (1) through (7) as in test and as below.

(D proprietorship, single outlet, sales <$600,000, (2) proprietorship, single outlet, sales
"~ $600,000 to $1,400,000, (3) proprietorship, single outlet, sales >$1, 400 000 (4) proprietor-
- -ship, multiple outlets, sales >$1,000,000, (5) cooperative, multiple outlets, sales $700,000
to $2,500,000, (6). cooperative, multiple outlets, sales >$2 500 000 (7) cooperative, single

.outlet, sales >$1 000,000.

~e -



Footnotes

The term'previous or prior research here and elsewhere in this

paper refers to Babb and Bohl, 1974.
The selection of the most viable types of organizations was based
on results of experiments which included all types of organiza-

tions.

The sample size of 50 was selected prior to conducting experiments
on the basis of standard deviations from the previous research, a

confidence interval of 95 percent and desired interval lengths.

Subjects in the previoﬁs research made six sets of decisions in -

sequence. -For each set of decisions, they faced various combina- ~

tions of low, normal or high margins which were balanced over the
\

sequence of six decision periods. That is, subjects did not face

‘low margins for all products in the game during one decision peri-

od. The experiment which reférs to the combination of margins used
in the previous stuay dﬁplicated the combinations used earlier.

The éxperiment referred to as low margin used the low margin from
the previous study fo; all products at‘onevtime. Experiments’re—

ferred to as high or normalAmargins‘likéwise applied high or

" normal margins to all products at one time for that experiment.

The most viable types of ‘organizations were defined on the basis

of highest profits and returns on investment in simuiator experi-

ments which included all classes of organization.

T



X Fdf'the #andbﬁ walk éxperimeﬁts,'the sfarfiﬁé priééé'Were‘baééd'on‘
‘the £jéfége of priées.estabiishedibf ﬁaﬁagérsvfrdm.éadh'of thé:”‘
‘;SQQen;fypeé;of_ofgapiZatibhs, "Cost—gf;goodé sold_Wéé,héldvthroﬁghf'
,Qut tﬁé“randoﬁQWaik. 'éiveh the'sfahdérd‘deQiaEipnsvfrombtheipre—'
’vioﬁébétudy; thg_random numbér,éenergtér'greétedithe:disfribution;
:ofdpripes;for‘fhét-périod. ‘Pricésffbp‘tﬂe seéond\Year‘wefe‘baged
oﬁ averages of prices inythé firét gnd'the réﬁdpm>nﬁmﬁer genefatqr
| fhen'érea;edipricgé_fér'the seéond yeér'aﬁd so on thro;gﬁ'ten pe¥ 7
o Lr‘i‘c;dsv.fTh'u‘s“,‘ ﬁriéeé;fbr differeng broducfsfcould:arif£ ﬁp or down -

',OQér‘timé}»‘ . | | |

e s . N . =
E B . . . . R

" The F Vaiue was significant at the five percent_1eVél/6f_probébility.
§/j The'ﬁrevibﬁsjrésearch{did.noﬁ detect significadt\differences’betﬁeeﬁ'
'the.Behavior of manégers in a laboratory Settiqg énd in reai,lifg.‘
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