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Abstract 

The structure of the 1farm supply industry is pr~jected to become more 

concentrated, but with about the, current balance of coope·rative and propri­

etary firms. Performance varied significantly among firms from different 

types of organizations and among different price levels. Farmers may face 

higher prices for inputs. 
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ANALYSIS OF MARKET STRUCTURE AND PERFORMANCE IN · 
\_ 

THE FARM SUPPLY INDUSTRY USING SIMULATION TECHNIQUES 

The behavior of firms (observed as business decisions) is impor­

tant because it directly affects their individual performance and eco-
1 
I 

nomic performance in the aggregate. Many fa_ctors both internal and· 

- ' external to the firm may influence its behavior. Determining the impact 

of-these .factors on behavior and subsequently on performance from obser-
. , . I . 

vation of real world events poses seri'ous problems. In. our dynamic 

ecOnomy it is impossible to hold many things constant or to measure all 
. . . . 

of the factors which are changing that influence behavioT. To better 

understand business firm behavior and the consequences of this behavior, 

new' research approaches which allow cont_rolled observation and measure-
- - ( 

ment are needed. 

Previous research used experimental gaming in a laboi;atory setting 

to test hypotheses about "1usiness behavior_of firm managers as subjects 

(Babb and Bohl, 1974).. Subject managers were from the fa.rm supply in­

dustry which_distributes feeds, seeds, fertilizer and other inputs to 

farmers and purchases farm produced grains. 
.• . -· ' - 1/ -

Th7 previm.1.s research- as-

sesseq the effects of organizational affiliation, external environment 

and competitive environment on. firm behavior and performance. Managers 

from various types of organizations made decisions in a management game 

under~external and competitive enviro:nments imposed by tlie researchers. 

Their decisi~ns and the results of decisions provided data for hypothesis 

testing. 



This research builds on the.work of Babb and Bohl and explores 

the implications of the behavior observed in their gaming experiments 

2 

for ftiture perfohnance·and industry organization. The management game 

used in the prior research was converted into a simulator which was 

.used to develop response surfaces on.performance variables for managers 

from different types of organizations and under different competitive 

· environrttents. The. objectives were: (1) to.project whi.ch types of organi­

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

vironments; and (2) to develop projected performance rtteasures and the 

,implications of these 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 

-
1 'the p:r:-evious rese:arch provided the basis for the following hypotheses 

which were tested: 

· (1) performance would be the same for managers from the seven types of . 

. organizations' 

(2) 'performance would be the same ·under different competitive environ- , 

·. men ts, 

(3) performance would1'be the. same for the three to five most viable 

' . 2/ 
types of organizations. -

Procedures 

This research focused on pricing decisions made in the farm sup---
1 

ply industry. The means an.a standard deviation of price decisions made 

by managers from different types of organizations and under different 
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competitive·envircinments in the previous gaming experiment were the. 

basic inputs for the simulator used in this research. The simulator 

, provided longer run implicat;:ions of repe&ted price decisions observed 

in the gaming experiment. 

Simulator Construction 

3 

The management game used in the previous research was converted 

into a simulator (Babb and Bohl, 1969). It contained the decision var{-

ables which were in the management game, but permitted determination of 

the distribution of performance variables for firms from a particular 

type of org~nization based on repeated decisions made during experimen­

tal gam:i.ng. · Since the focus was on pricing decisions, dec:tsion rules 

were developed to handle some riori-price decision$ made hy manag.ers in 

the previous research, such,,as orders, facility expansion:, investment 

of excess cash and the like. These decision rules applied uniformly in · 

all experiments which had. the effect of holding no~-price decisions con-, 

stant. ' The game was made interactive so that the joint decisions of 

managers affected total market potential, rather than just their share 
. I 

· of a. fiXed market .potential. · 'l'he model was made stochastic by incor-

·porating a random number generator to develop distributions of prices 

for repeated trial9 , given the means and standard deviat:i.ons of prices 

in the previous research .. Procedures were incorporated in the·model to 

handle a random walk experiment. Subroutines were developed.to store 

performance data and to perform specific analyses of the data. 
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Experiments Performed 

' Thisiesearch analyzed consequences of organizational affiliation 

and competitive environment factors. as def,ined in the previous research. 

The specific_treatments follow. 

A. Type of Organization. Farm s'upply firms doing business in the Mid-
) ' \_ 

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

OY!ller~hip and number of retail outlets as follows: 

1. ind~pendent proprietorship with single retail outlet and annual 

sales less than. $600,000, . . . ) 

2. independe~t proprietorship with single retail outlet and annual 
,,~, 
' 

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

' 3. independent proprietorship with· single retail o~tlet and annual 
\ 

sales over $1,400, ()'QO, 
I 

4: independent proprietorship with multiple retail outlets and 

annual. sales over $1,000,000, 

5. cooperative with multiple retail outlets and annual sales of 

~700,000 to $2,500~000~ 

6. cooperative with multiple retail outlets and annual s~les over. 

$2~500,000, 

7. cooperative with single ret~{l,outlet and annual sales of 

$1~000,000 t~ $3,500,000. 

B. D,egree of Price Competition. In the pr,for study the researchers 

set the cost of goods sold and the average price of p-roducts sold 

' by sub Jee ts I competitors, i.e.' the' researchers acted as competitors 

H,, l.lwt ,1U :,lllh_kc!H t:lleL'd tht' same ~'.ompotit1.ve environment during' a 
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particular decision period. Three levels of·price competition were 

imposed by the, researche,rs representing situations :if low;· JlOrmal 

and high gross-margins. '.['.hese"margin levels were used in experi­

ments with the simulator. 

The follov,dng experiments were· conducted: 

1 f 'f . d d 1· ... J/ f f f . 1 ty :;i,.n epen ent rep 1c_at1ons- . or. managers . rom seven typ_es o 

organizations under normal margins, under low margin$, under high 

margins and under the combination of margin situati0ns used in the 

' prior study,!!:./ 

2. fifty independent replications of the three to five most viable 

types·of organizations under normal margins;1/ 

. J. twenty independent replicatio11s of a random walk situation covering 

ten decision periods by all seven types of organizations a11d by the 

most viable types of organizations, under normal margins ,!!_I 

Statistical Analysis 

The-performance variables (simulator output) used insubsequertt 
I 

statistical analyses include~ return on investment, p:r:ofit, pro£it as a 

percent of sales, total sales, operating expenses as a percent of sales 

and gross margins for feed, fertilizer and grclin merchandizing·. A one;... 

or two-way analysis of variance (.ANOV) was used to analyze performance 

variables, depending upo~ the design of the specific experiment. H ' 
7/ the .ANOV revealed-significant differences- in performance variables 

among typei:, of organizations, the Student-Newman-Keuls multiple range 

test was used 'to. rank these categories. 
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'Results 

.The means of performance variables, F values I and rankings of 

man-agers from diffenent types of organizations are presented for the 
'· \ 

experiments performed. · Where the Studen_t-Newman-Keuls multiple range 

test results are shown, the types of organizations have been ranked in 

descending order based on the performance variable mean. When lines· 

are drawn b~low the ranks of two qr more types of organ;i.zation, the 

means of the performance.variable for these types are not significantly 

different· at the five percent level of probability. 
)_ 

Levels of Margins 

The first three experiments includ.ed all types of organizations 
\,_ 

under low, normal and high _margin environmErnts. In these experiments 1 

prices of 26 products (f,eeds, fertilizers and grains), fcur services, 

quantity discoun.t_s, grain discounts and hog a:nd layer contracting were 

/, randomly generated. 

Differences in all performance variables among types of' organiza-:-
- . 

tions were highly significant in each of the thre~ experiments (tables 

1, 2 and 3). In general, firms in organi:;:;ational classes 3, 4, 5 and 

7 were most profitable and had the highest gross margins for feeds and. 
,_ 

fertilizers. In the case of grain margins, the rankings were different 

from those for feeds and fertilizers. This was largely due to coopera­

tive organizations taking a lower margin on grain and higher margins on 
( 

feed and fert:i,lizer, compared tq proprietary.organizations. Firms in 

organization cla_sses 1 and 2 generally had higher expenses as a percent 

. of. sales which partly accounted for their lower profitability. The 

most profitable groups did riot necessarily experience the highest s11les. 
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.From an economic standpoint, the results show imp_or~ant differ..:. 

ences among types of organizations with respect to p,rofitability mea-

sures. Differen.ces of one to two percent in return on inves,tment· over 

time may affect survival. As expected, the level of margiris in the 

three experiments had an important influence on profitabi.lity. 

Cqmbination of Margin Situations 

The particular combinations of margin,levels used f.or the six 

decision periods in the previoqs research were u,sed as in-put to the 
- . . . 

· simulator to obtain response surfaces for both types of ?rganization 

and competitive environment. Both of t?ese factors were. highly signif­

ic;ant {table 4). The interaction term for these factors was not sig-

nificant, indicating that. the relative performance of,managers from 

different types of 'organizations was stable among different _coll!petitive 

environments. Ordinal rankings·of,types Qf organization on· the1 basis 

' of performance variables were essentially the same as ia the· experi:-

ments with lbw, normal and high margins-. This indicates consistency in 

· performance among types of organization with variation in level of mar-

gins and with combinations of margin levels. 

Most Viable Types of· Organizations 

On the basis of the p~evious experiments, o:rganizational classes 

3, 4, 5 and 7 were selected as the most viable and'the e>::periment with 

normal·margins ~as repeated using only these four groups. ·There were 
. -- . ~ . 

still Eiignificant differences in performance variables .e.mohg these. four 

grc;rnps,. hut most of'. the n:mkings were not in completely separated groups 
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(means which were the basis :for ranking not; signifi-:antlydifferentr as· 

in the earlier experiments (table 5). Further, the economic impact of 
•. 

differences in performance among thes.e four types of ,organization is 

probably not important in terms of. their relative success or su,rvival., 

Random Walk 

,The ten-period random walk experiment for all types of organiza­

tions under. an .envirc>nment of n~rmal margins was replicated 20 times. 

' Because· of aut·o.,...correlation in performance measures among the ten time 

periods ,1 ending net worth (sum of profits over ten periods) for each of 

the 20 trials was used as the performance variable to be analyzed. 

There were significant differences among types of organization in ending 

I ' • 

net .worth and the same types of organizatiot1s (3, 4, 5 and )7) that were 

( most profitable in earlier experiments had the highest net worth (table 

6). There was. a tendency fpr priceii to decline during the· ten..:.period 

random walk as a number of managers in the_ previous atUtiy adopted a 

policy of pric:!,ng slightly below •their competitors. Thi8 behavior wa~. 

reflected in the results of the simulator. ·The ending net worths of 

the four most viable types 0 1f organizations were not significantly 

' differeI).t, in the experiment including only those groups. 

Conclusions 

The null hypothesis that performance would be the same for µian-. 

,agers from the seven types of organizations was rejec!:ed.in all experi-.. 
ments for all measures of performance. The experiment using combina-

. . 

tions of margins \,1as the basis for rejecting the nuli hypothesis that 

petforinance would be the same under d'ifferent competitive. environments. 
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This was further suppprted by important differences in performance _among 

the experiments with low, normal and high margin levels. The null hy­

pothesis that pe~form'ance would be the same for the three to five most 

viable types of organizations was ,rejected, but the economic importance 

'~ 
of these differences is probably not important to their survival.. In 

fact, there were not significant differences in.the ending net worth of 

the mos.t viable groups in the random walk expt=riment. If the behavior 

·observed in the laboratory experiment is representative of behavior in 

actual business settings, th:ls study suggests that the outlook for some 

types of organizat_ions is n,ot'very bright.81 Further, t~e price levels 

. jointly· determined by competitors will have a major impact on the per-

'1 

formance· of firms from all types of organization. 

I 

· Implications 

1. If the types of organizations which survive and grow are those 

identified as the most viable in this research, the future organi-
J 

zation and structure of the farm supply industry will change. 
' 

Type of ownership does not appear important as two cf the most 

viable groups were cooperative and two were, proprietary. But, 
I 

types of organizations projected as the most viable had either 

large single retail outlets or had medium or large size multiple 

retail oqtlets. This implies that retail outlets in the industry 

' will become more concentrat.ed over time. The re!'mlts are consis-

'' 
tent with the rapid decline in the number of small~r firms which, 

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

pearance of firms in a particular type of organization. There 



7 

10 

was at.least one firm.in the poorest performing group that performed 

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

2. Part of the poor performance of smaller firms coulc. be attributed 

to their lac~ 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

tablislied by competitors. They thus established inappropriate 

price policies.in the gaming experiment. Educational efforts with 

smaller firms may improve their performance and viability. 

3. Fewer and larger firms will increase the distance f~rmers travel to 

purchase inputs and to market grain. Farmers may pay higher prices 

for purchased inputs. In the 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 ouclets which 

were not.built into the game and could temper some of their higher 

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

among different types of organizations suggest it is advisable for 

farmers to comp.are prices. 

4. Price policies,which have a major influence on measures of profit­

ability, varied among different /YPes of organizatfon and cart be 

expected to produce variability in price levels over time~ Firms 

in weak financial condition are especially vulnerable. during 

periods of low margins. 

I 
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5.- In general, the decisions made by managers. did not generate returns 

on investment that would attract large amounts of capital to the 

industry. Improved decision-making may be necessary to attract 

capital if industry expansion or renovation is needed.· 

/ 



· Table 1. Performance Results and Statistical Testi:; for~ Seven 'rypes of Farm Supply OrganiZatiorts 
- tinder Cortdi tiOilS of Low MargiJ1s '. 

Averag¢ Performance 
~ . . 1 

Performance , ___________ __,.._._T..._yp._e_· ·_o_f ..... _O_r_.,.g.._a_n_i_za_t_i_o_n _________________ ~--
ANov· 

F 
Value Variables (1) · (2) (3) · · (4) (5) 

Return.on 
-investment. 

(%) -

0.52 -0.37 1. 72 'L77 1.38 

(6) (7) 

"."0.12 '2.51 29.2**, 

Student­
Newm:an-Keuls 

Ranking· 

7435162 

----------------------~------------~-------~----~---Profit as a · 
% of sales 

0.17 -0.11 o.~sJ 0.59 0.44 -0.04 0.77 29.7** 7435162 
-· -·-· - ' . . . . . - - - .. - - - -·- - - - - - - - - - - - -- - - - - - - - - - - - - -- - - - - - - - - - - - - - - ' --. . . 

Profit($} 2,556. ,-2,017. 8, 926 .• 9 ,074~ , 7,074. -62?.. 12,993., 28.3~*. 74,351 6'2 

TotaT saies - - -:- - - - - - ..:.. - - - '.""- - ·--:- - - - - - ,_ - -. - - ~ - - - - - ..,... - - - - - - - - - - - - - --=-
- ($) 

(O0O) omit- 1,600.. 1,675. 1,703. 1,562. 1,655., 1,798. 1,694.. 15.3** 6 3 7 2 5 1 4 

ted 
' . ' - -- - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - --- - - - - - - - --- - - - -

% Gross 
Margin Feed 

.I ~--.. •• 

14.99 14.89 15.45 15.71 15.66 14.98 15.,80 34.6** 7 4 5 3 ·1 6 2 
._ - - - - ' - - - - • • - - • - --·, J - - - - • • - - • - - - - - - - - - -- - , -- - - - - - - - ·- - - - - - • % Gross · · · 

Margin Fer-, 13.16 13.16 13.26 13 •. 71 13.62 • · 13~15 13.56 6.8** 4 5 7 3 2 1 6 
tilizer 
- - - . - -· - . - - - . ' - - ' -. - - - - - . - - -- . - . - - ' . - - - - - . : - - - - - - . . - - - - - - - - - -
% Gross 

~Margin 
Grain 

1.97 1.90 · 2 .10 1.87 1.65 1.89 10.4** 

- . 

1 4 2 3 7 5 6 

- - - - - - - - - - - - - - - --- -- - - - - - - - - - - ·-- - - - - - - -- - - --- - - - --- - - -- - - - -- -
Operating 
expenses 
as a-% 'of / 
sales 

13 .62 13.10 12.59 12.76 12.46 12.41 12.38 19.1** 1 2 4 3 5 6 7 

**Diffe.rences -among group means significantly different at the .01 level of probability. · Lines below tlie 
- ranks of types of organization indicate that the means for these types.are not significantly different 

at the five percent level of probability .• 

- I/Types of organizations ar~ 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 >$1,4QO,OOO, (4) proptiet_orship, 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) cooperati~e, single· outlet, sales >$1,000,000. 



·· .... ',:i 

(__; 

. - . 

· · T.able 2 •. Perf.~rmance B,egtilts ,aµd Statisti-cal Tests for Severi Typ.es--oiFann Supply Organizatiorts 
- under~ Conditions -of- -Normal Margins~ 

-Averag~ Perft>rni~ce · 
-- -_ -_ . -------------.,..._ --_--.,.. __ -_ -_ - . ...-1-r---_ --,-----------'----- · ANOV 
.Performa~ee -•·· ---.-,:-e---------~=-----·-, ·-e:T~yp!--e"-·-·•o_f.,....,...O_r"'!g-c-an-=-i-'z;.;..a-'tc.ci__,o ..... n---,...-". ·-:--· -'---_,..;,..--------'---·..;.·· F 

- ·. Variab.les -_- _·•- - (1) (2) (3} ·--_-_ (4). ·- · · (5) (6) · (7) · Value 

Student­
Newman-:Keuls 

·Ranking 

· .Return on. 
investment (%) 4.36 3.,78 5~59 S.16 , 5.00 4.08_ .5.62 lLO** 7 3,4 !) 1 6 2 
··---· ·--·--'--: ··1 ---- ~' • ..__ --· -----· . --- .. ______ .....;_·· -··,· -·-- -·- , ____ _ 

\ ' I 

-Profit' as a i 
of ··sales • L41 -i.17 / 1.71' 1.71 · 1.51_· 1.22 

I 

1.75 19.3** 1· 3·4 5 1~6 2 
.0 ~ •--·, '_.:· - - .- - .. ·- -~-~-- · __ ·.:_ -·-_· . -- ~ -·- .. ·, -·.- -.-·· . ···-.- - - . - -··- - .- ·--- . - - .---· -

Profit ($) · 2-2,640. 19,660. 29,235.,.· · 26,787.. :_ 26,073.,- · 21,372. · 29,418. 16.5** 7 3 4 5 1 6 2 
. - - . -~ . ·. - ' . ' . . - .. - - . - . - - - . . . - ·- -.· ·- - - ·- . ·- ' -- . ·- - - - - - -· - . - - - -- -=-=-=,-

Total ($) I • 

- sales· (Odo') 1;621. - . l,689~ - f, 713. - 1,570 .. _1,669 .. 1,752. 10~0**.6 3 2 7 5 l 4 
omitted --------- -~- ---~ -~ -- - ---- ~- --- ---------- --
-% Gross , 
margin feed . · 

16.22 16.11 16.50 .16.80 "16. 77 ' 16.23 
. ( 

16.93.22.6** 7 4 5 3 6' 1 2 
. . . . . ~•- - •• - • •- • • ••- .-• • -,\4-- - •--••-• • • • • \ • • ,_ • • ----/•' ••• -- •-r• •' •-- • • • • --•-• ~, 

% Gross margin · 14 ~97 
f eitilizer · · 15.23 15 ~52, · ,·. · ... 15 .91 - .· 15 .82. - · -_- 15. 36. 15.57 12~0** 4 5 7 3 6 t 1 

. . . -- . 

. - ~ - . ·_·. ·; ~-- ; . ·- ____ ... _ " ___ . ~-- -.- . · . .\ ....... •. . '•: .·. ~ . · ___ ·2:r: -- -- -~- ~ - - . - -.- - . --- - - '. ·· 

, % ·(?rose .. - -2.96 2.72 2.75 _2.9_6 .2.69 2~5~ J 2.7,3-7.6**1437256·:· 
margin-grain 

· .. _. -- - __ ·.·.· ---- ~ ·---··" ·- · .. --.·-:- ·-. ·--------·--- _____ __,, ___ , ___ . ~. -------· . . . ·. . . . . ~ . . . 

.• ·- Ope:.:-aditg ax- .-
peri~es as a% 12~34 11.75 - 11.57 · 11.77 11.45 ' 11.48· ll.50 10.5**- l 4 2· 3·7 '6 5 
.of _sales-_ 

---**Dif feiences among group means significantly di-fferent at· the .01 · 1evel of probability. Lines: below 
_' - -- - - the tanks_ of types -of_ organization indicate that the means -for these 1:ypes are not sign:ific-antly 
----- __ different ·at the fiv~ percent level of.)>robability. _ - . . _ -

- I/Types of organizations ~re ideniifi~d 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, tri.ultiple .out-
1 lets,. sales >$1,000,000, _(5) cooperative, muitiple outlets, saies $700,000 to $2,500,000, (6) coopera-
-__ tive, Dlultlple 6u~1ets~ ·.sales >$2.,500,000, - (7) cooperative, single outlet,· sales >$1,000,000. . ·,_ 

/ 
-.;-

-_, 

-.\ 



·,;-,. 

____, ,..,._, 

.·_,_. .. 

Table 3. P.erfo~anee Results ~ri.d -Statistical Tests :for--S~~~n 'Typ~s o( :Fat,n:.,sUpply -Organizat~ons· . 
· under C_onditiolls. of High· Margins. , · . - · · 

Performance· -
. -• - Variables , --

·Student-·-Average Performance_- -- · --- · - ·-
----------------,----"-'-__ .;;;. __ .;;:;,_ Iii.;;;..--.e---=_ =_ =;;;;._=--1-,/...,._ .......... _ .......... ..._,. ________ --- ANOV. 

e of .or· ·anizaJ:ion- - .· -F· /·Newman-Keuls 
4 · . _ 5 7 Valu~ · Rankin _- ----1· 

. Return on . in- . . . . 
vestment (%). r~~O, _ 6.13_ . 7~33 _ ·- 7.01 _ · 7~40. : 6.42 ·_ 8.15 15.8** 7 5 3 1 4 6 2 j 

._- --.-- .' .. --- - . -·· · ... -_ · .... -·-. - .--;;.~- .. ----·•·: .,------~- . ,··----- -- .. ·. --.. 

Profit', as a 
' % of·sales < 2.32 ,1.87 · _· _2.24 - ', ·2.31 2.25 -.· 2~·48 22.2** 7 1 4, 5. 3 2 6 

\ 

- - - · .. -~ - .,:.. .. ·- ,. - - . - - ' - - .. . ':r .. - - - - - ~. '.·. - . ·. . . -- . ··- -__ "·- ~,..- -· - . - ... ·. - -

Profit(~):· __ -~ ~8,843. 32,_402. 39,013. 3];113~ 39,392. 34:,162. - 4J,712~ 15.5** 7 5 3 1.4 6-2 
- -~--· ·-------------------... -·-----·-·--··----~--- - . -.-,-- . -- . ·· . ..,-Total ($) · · · -., · · · ·- · · , , - - · 

sales (000); 1,689. _ 1;729, · · _ 1,740. 1,61L · - 1,752, l',842, 1,764 .. • 11.0** 6 7 5 3. 2 1 4 
omitted -· - , - . - -- - · .- . - - - - - --- . ,. ·- . ·-- - --- - - - - - - . ' - - - - -· - - ,.·· - . - - - ' - - . . - - - .. - _, - - - - -· -· - - .... - - '. - . 

_% Gross 
- margin feed 17.07 16.70 17~25 17...62 . 17.58 ,. 16.95 17.65 33.6** 74 5 3 16:2 

. - - - ----- ' - - - --- - - - - . . --- - ·_ ' - - - '_- . - - - .. - - ' .- " -·· -- .. - . - '. - ,• -~ _-

. % Gross mar- 15.03 _, ;I.S.4·8 "·· 1s.s2 -. - 16.13 -- 16.06 - -- 015.42 - - 15.85 16.6** 4 5 7 3 2 6 1 
_ - gin fertilizer _ . . -- . . _ ._ , , . __ _ --- . . -----

.- - - . -.- --✓--.-· . -·- -·'. - .... - - . - - - - - - - -·-. - . -·-.-·· .. - - -·. - - - .·-·-.--•-. 

;i;r~::1:ar- - 3.78 - 3.55 -. 3.53 3.72 _ -3.41 , .3.34 · 3.49 8.5** 1 4 2 3 7 5 6 
···---·. ·--·-·-----· ----. -·· --··-: --- ·-- ·--- ·-·- .----···-----· -

, Operating ,; 
expenses as -· 
a% of sales· 

11.67 11.21 10.94. 10.70 - 10.85 10.81 10.0*'1'! 1 2 4 3- 6 7 5 -

. **Differences· among group mearis s:l,gn:l.ficantly different at the .01 level of probab:Uity. -Lines below 
the ~anks of:t;ypes of organization indicate that 'the means ft;,r ;these.types are not significantly 
differe_nt at the five percent level of p-roba:bility~ . - _ - ' 

1/ . . ' ' ·. ' ' . . . . 
-".:. _______ - Type_s of organizations are identified as. (1) thr9ugh (7) as in text and as below_:. __ 
· · · _(l) -proprietorship,· single out.let~ sales <$6l>O ,.000, (2). proprietors.hip, 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, ('1) coope~ative, siµgle_outlet, sales_ >$1,000,000.: 

'·-

-.,, 
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.Table 4. 'Analysis of Variance Results :for Five Performance Variables 
· using ·Treattnents of Compet;.itive Environments and Types of 

Organization. 

Performance 
Variable 

Return on investment 

. Profit f1S a percent of sales 

Profit". 

To~al sales 

Operating expenses as a 
. percent. of sales 

Competitive. 
Environment 

Effect 

174Jc* 

154.** 

176.** 

96.** -

528.** 

ANOV F. Values 

Organizational 
.Effect 

107.** 

90~• 

53.** 

71~* 

Interaction 
Effecd=-' · 

1.45 

1.34 

1.31 

1.16 

1.10 

**Differences among group 
level of probability. 

means significantly different at the ~01 

1/ , 
~ Interaction of competitive environment x type of organiz,ation • 

( 
. I 

) 

\ ' 
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Table· 5.. Performance Results and Statistical Tests for ,the Four "Most 
Viable!' Types_of Farm Supply Organizations tinder Conditions of 
Nor11,1al Margins. · · · 

Performance 
Variables 

· '" _-...,.... _____ · -_A_v_e""""r;..;a .. g._e_._P_e.;;;;.r.;;;;.f.c..o;:;,;rm:::.a::::n:;:;;c::..e'---: _. ---'--___;._- .ANOV · 
. -· . - · .. · -.. 1/ 

-Type of Organization_,.. F ~ 
· (3) (4) (5) -·_ (7) Value 

Student,;_ 
Newman-Ketd.s 

Ranking 

Returri on in-
vestment (%) 5.58 5.44 -5.50 5.96 2~9* 7 3 5 4 

. ' - . - ·- '-·--- --- ----------·- ----·· ·,- '--. '••- '---·-- . -
Profit as a 
% of sales 1.69 1.78 1.84 ,3.1* 1.68 -. 7 4 3 5 

••• ' ••• .-.-.--- ••' • ,- '•••--••a••' .• ✓• _•-. ------, --,, 

Profit·· ($} _ .29,22t 28~355,. 28,839,. 3.2* 7 35 4 
- ' - . . .. . . ·_ ' .. ---- .--------. ----- ------ ---------------
Total($) sales 
(000) omitted· 1,733. -1, 721. 1,708. 19.6** 3 5 7 4 

- --------- -------- ----- -- - - --
·• 16 .61 16;85 . 16 .95 16.81 4.3** 5 4 7 3 

Percent gross 
margin feed ----------- -------------- -----------

I % Gross margin 
I·,: fertilizer . 15.35 15.86 15.67 . · 15.67 5.5** 4 7 5 3 

I 
·), i' -----------· --------- ------ ------------

1 'J:~ ii Percent gross · 
margin grain 2.72 2.94 2.65 

-

2.74-7.6** 4 7 3 5 
----- -------------. ---~- --------- -I 

I 

' 
•;I 

! ' I 
I . 

J 
. ! 

I 

l -
I 
i 
i 

Operating 
expenses as 11.59. 
a% of sales 
* Means ::dgn:l.ficantly .different 
**Differences among group mear.s 

probability. Lines below tpe 
- .the means for these types are 

percent level of probability • 

11.80 11.35' . 11.58 5 .2** 4 3 7 5 

at the .05 level of probability. 
signlficantly,different at the .01 level of 
ranks of types of organization indicate that 
not signifi_cantly _ different at the five 

· 11 · ·. . .· - . . · 
- Types of organizations are identi-fied as (3), E4}, (5) and (7) as in text. and 

· as: (3} proprietorship, single outlet, sales >$1, 400,000, ( 4) proprie-
torship, multiple outlets, sales: >$1,000,00_0, (5) cooperative, multiple · 

.outlets, sales $700,000 .to $2,500,000, (7) cooperative, single outlet, 
, sal~s >$1,000,000. . ,1 
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Table 6 ~ Ending Net Worth. and Stat:istica,l Test•s, for Seven Types. of Farm Supply Organizations 
under Conditions of Normal Margins in a Random Walk Experiment. 

' ' ' . . ', 

Performance 
Variable · 

Average ,Performance 
---------------------"------- ANOV . ll 

Type of Org$ization-,- F 
(3) (4) (5) (6) · (.7) ·Value (1) (2)' 

Student:... 
Newman-Keuls 

Ranking. 

Ending 
Net Worth· 

226.,412. 237,446. 282,381; 310,349. 290,174, 234,079.- 322,~57, 4,9iww 7 4 5 3 2 6 l. 

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

·1/ ' ' .. ·· . .. .· . ··. . . ·. ', 
-:- Types of organizations are identified as (1) through (7).as in test and as below: 

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

', 
I. 
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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 organizatL:ms was based 

on results of experiments wl\ich 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 previm1s research, a 

confidence interval of 95 percent and desired interval lengths. 

Subjects in the previous 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 refers to the combination of margins used 

, in the previous study duplicated the combinations used earlier. 

The experiment referred to as low margin used th~ low margin from 

the previous study for all products at one time. Experiments re­

ferred to as high or norma~ margins likewise applied high or 

normal margins to all products at one time for that 2xperiment. 

The most viable types of organizations were defined 0n the basis 

of highest profits and returns <;m investment in simuiator experi­

ments which included all classes of organization. 
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§_/ 
For the random walk experiments, the starting prices were based on 

- . . , \ 

the a'verage of prices establish~d by managers :from each· of the,, 

_seven types of organizations~ Cost-'oJ-goods sold was held through~ 

. out the. _ra,ndom walk. ·G:i'.ven the standard deviation~ h'om the pre­

"vious study, the randQm number generator created ·the·dtstribution -

of prices.for .. that period. Prices for.the second year were based 

on averages of prices in the first imd · the random n~ber generator 
• . . . • I 

then created prices for the second year and. so on through ten pe-

riods. Thus, prices.for different products could drift up or cl.own . 

. over.time. 
I . 

· ]_/ The F value was significant at the five percent le_vel of probability. 

§_/ ·. The previous r~search did not detect significa.rit differences between · 

the behavior of managers in a laboratory settin_g and in real,life . 

.. \ 

·.,·"'-

. _,.,.. 


