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ABSTRACT

AN EXPLORATORY USE OF GROUP DECISION THEORIES IN EVALUATING

FARM PLANN ING PROGRAMM ING MODEI.S

by GARY S. NELS0N

14ajor Advisor - Dr. I,/.J. Craddock,
University of Manitoba ,'..,,,

Farm management research has produced programming

nroci eis capabie of accurateiy sinruìatins the interaction of 
,,,,,,,

physical, bioiogical, and irrstitutional factors and models 
,..,:,:,

of economic rationality. This Precision has not resulted in

significant farm usage. Normative assumptions inrpìicÏt and :i:'":

explicitinthesemodelsmaybema-iorprob]ems.lfSo,

criteria reflect¡ng the accePtabi I ity of normative assump
i

tionsshouldprovideaneffectivemeansoFmode]seìectic¡n.
I

ì

l

It is hypothesized that (") it is possible to lt.

i

establish general criteria rryhich distirrguish normative 
l

I

propositions ol' programming models which wll I be trsable 
i

in farm decision making f rom those that will not, and

that (b) such criteria are implied by existing decision ,,,'-.,,

'. .,.
theory and research. ,,'.

\rlorking hypotheses vrere established regarding the

nature of model normative assumptions. These seFVt"d to

guide a review of research in farm decision making which

in turn implied general críteria of not-mative vaìidity.

Analysis of proposed planning rnodels reveaìed a fundament-

al assutTtption of goal-directed maximÎzing beliaviour by the

; : :': r:ì

trt
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farm ciecision unit. Goals for the plannïng period are

regarded as a stat¡c evaluat¡ve reference. They are as-

sumed exhaust¡ve in discriminating between alternatives

and all significant goals are assumed to be quant¡fÎable

functions of measurable levels of economic goal achieve-

ment. Additional more specific assumptìons operating

wi th i n the scope of these fundamenta I assumpt ions are

required by traditional analytical Procedures or math-

ematical requi rements.

A conceptual framework for grouP decision making

establ ished by rural sociology' group sociology, be-

haviouraÌ the<,ry of the f i rm and d ¡f f us ion theory suggests

serious confl icts wi th model led normative assumptions'

Farm family goal formation and decÎsion making are

revealed as dynamÎc and simultaneous Processes in which

interpersonal goal-value confl icts play a major role.

As a result hazy, i I l-defined, and oPerational group goals

are the norma I case.

Althoughmuchresearchhasbeenconductedonthe

importance, dynamic qual ity, and Pervasiveness of grouP

decision processes, ro definitive theory exists which

quantitatively clescribes the evolution of group goals and

deci sion proceSses. Current farm management practÎce places

the job of interpret¡ng exPressed goals and translating

these intuitively into a mix of integrative and analytical

tasks (and thus into resource al locations between integrative

or harmonizing, and productive functions) in the hands of

IV



the decision unit and its advisors.

Research and theory reviewed indicate that the funda-

mental goal-di rected maximizing assumPt¡on is representative

of only a few short-run, technical deci s ions wi th globa I I y

accepted effects on income. More typical ly, êXPressed

goals, values, and bel iefs point not to ends for action but

to needs for al Iocat!ng resources between integrative and

productive activities. Model led goal structures must be

expl ¡cîtly recognized as conditional bases for intuitive

al locat¡ons of resources between integrative and productive

tasks.

Two str.ongly supported corollarîes are possible.

Firstly, the recognition that goal-directive maximizing

behaviour is not possible indicates thet model builders

should focus on integrat¡ve requirements rather than norma-

tive exhaustiveness. No normative assumpt¡on is val id

simply because it represents an expressed goal or value'

secondly, the large variety and dynamic nature of operational

go"is suggest that models should be capabìe of analysis

condi tioned on a wide range of fi rm goal s. Weakly supPorted

corol laries are Possible in two additional areas' Fi rstly,

uti I ity functions are rejected for use in farm planning

since they are part of an oPerational-goal or¡ented maximizing

model and in addition focus on individual decision making'

Secondly, eXtension agency object¡ves and techniques and

d¡ffusion theories imply that the conditioning base on

which models shouìd be buiìt should be defined within



'..:. .lthe context of individual extension practices and :,ì 
,,.1 ,,

obj ect i ves.

0n the basis of the major criterion and its four

corollaries it is concluded that the original hypothesis

is acceptable. l^rh¡le no empirical test of the hypothesis ,,,,,
l.::.-:t -;,,

was attemped it is notable that the criteria establ ished are

cons ! stent wi th the degree of success encountered by

existing farm planning'orogramming models. ,'.'....-
i.:.i., _.t...

v¡



FORE\,'ORD

The research on whi ch th i s study ¡ s based has

developed out of a concern that farm management research

in the computer model ing era has grown out of touch with

the human conditions surrounding farm decision making.

llhile much effort in the farm management profession has

been dcvoted to the builCing cf ncrmative modcls, fai-niei-s

and extens ion workers have sel dom found use for them i n

decision makíng. ls there something fundamental ly wrong

with the models? Do farmers and extension special ists

not understand thei r potent Ìal ? Are farm management

researchers not suf f iciently appl ication-oriented?

As usual a considerable amount of time was spent

cieveioping and refining a concePt of the problem. At

first,itSeemedthattheproblemu,aSinlargepart
l

mathematical, or at least had to do wi th cataloguing and :,

weighing the characteristics of quantitativc techniques 
I

potentially useful in farm planning. Could ¡t be that farm 
,

i', t',,.-, t. .,.

management reSearcherS had not yet developed model s of l':'.::''":',','

i;1.:; : :,1,.¡.:'

farm planning within realistic decision environments? lt 
,,,:,,t,,i.'.''

.apPearedfromareviewofconceptualresearchintomethods

of modeling the farm decision environment (in all its

stochastic, non-linear, lunrpy and institutional complexi- ,',,,.','r,
l tttti'tt:tt'i"-:

ties) that, in point of fact, ffiodels were available whic

could cope with the major tasks of environmental description. 
:

The further research along these I ines continued, the

more ¡ t became aPparent that the probl em was the absence
i;r,.,, r,i:,...i

of criteria capable of assessing the worth of farm manage- ':: i:"':.:'

vr I
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ment ilrociels, and this had more to do with the normative

aspects of farm management than mathematîcal models per

se. The p rob I ems of fa rm managemen t d ¡ d not aPPea r

suf f iciently wel I understood that trthe model", which

adequately accounted for the normative asPects, could be

recognized if in fact it did exist'

A fi rst reaction in pursui ng th i s I i ne was that

since planning model s are normative and aimed at the

sat isf act ion of dec i s ion makers, ut i I i ty theor¡' of f ered

a sound framework for assess i ng the worth of farm management

models. After some inquiry it became aPparent that utility

theory offerec no sound basis for viewing the probìem

since the decisions in question were "smal I groupil decisions,

not the decisions of Îsolated decision makers. At this

point, it appeared that a sl ightly d¡ fferent tack might

prove useful. The theory of social wel fare functions

developed by Arrow t6] and enhanced by Fishburn and others

t43] appeared to provide a framework for normative analysis

of decision making in a group context. Further review

revealed that this body of theory could not yet provide a

foundation for assessing small group decision models.

However the wel fare funct ion concept d i d poi nt out a major

problem in assessing normative decision models for use in

group decision making.

Any theoretic base for purposive behaviour at the

group level has to provide for the problems imposed by

conflicts between individuaì objectives. At this point,

it appeared necessary to abandon the familiar axiomatic i::.ì'.: lr

vt I r



bases Èi-uvided by economic theory and to fall back on a

more general base for developing a means of model assess-

ment by basing a set of criter¡a on accePted theories of

farm family group decision making. This was the point of

departure for the thes i s presented below'

IX
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AN EXPLORATORY USE OF GROUP DECISION THEORIES 1N EVALUATING

FARM PLANN I NG PROGRAMM I NG MODELS

CHAPTER I

THE PROBLEM

Farm management research has produced a I arge

number of models each proposed for use in farm decision

making. Farm- management advi sory personnel and farmers

have the task of sel ect i ng from these model s for use

in farm planning. Development of selection criteria

which can discriminate between models wi th a high Potential

for acceptance in farm decision making and those with a low

potential is the central problem addressed by this study.

The appearance of compl ex farm management model s

has been associated with increasing sensitivity of economic

rewards to management performance and i ncreas i ng ava i l -

abi I ity of complex operations research techniques. 0n

the farm side, dependence on unstable international marlcets,

increasing use of capital-intensive production techniques,

decreasing equity positions, production special ization,

dependence on off-farm suPpl iers, increasingly commercial

oriented farm goal-value systems and increased comPeti tion

for labour have contributed to the critical dependence of

farm firms on decision making rather than tradition. 0n

the other hand, model s developed dur i ng the I ast two

decades have proved adept i n s imul at i ng the effects of

increasingly complex product¡on processes' business

systems, and resource and institutional constraints on
'r:.t:ì



econom¡c decision making. Linear programming (U-p)

and increasing availability of electronic comPuters have

permitted the evaluation of large numbers of farming

a I te rna t i ves ISO ,So ,5 ,86] . I nteger programmi ng has

provided an answer to non I ineari ty problems such as

lumpiness in assest acquistition, selectÌon between either-

or al ternatives and select ion of al I -or-nothï ng al terne-

tiver[lo1 . Separable programming has allowed the repre-

sentation on non-linear functions as linearly segmented

functîons [ttt, 112J. Stochastic programming formul-

tions (t--p and quadrat¡c programming) have been developed

and they provide for selection between al ternatives wi th

stochastic: levels of achievement, resource levels, and

--^J..^!:^ îc2^2--'-- l-n^ âí ôl ¡f1pfoüijcf ¡O¡-r COelr¡C¡elr-CS ¡Jtt )tz Jt¡ )oJ

ln spite of extensive developments in farm manage-

ment modeling, only a small number of specialized models

has been used in f¡rm decision making. The 1972'rlnventory

of EDP Programs" IZg] used in U.S.A. Agricultural

extension Programs indicates extension oriented services

hav i ng "h i gh ì y usab I e reportsrr and over 50 reuorded uses

were in the following categories: ratîon formulation or

nutritional analysis, technical simulations ("g. breeding

programs), crop operations schedul ing, debt analysis (ug.

loan repayment) , long-run and short-run budgetï ng,

discounting, and tax calculation.

Al I services avai lable to farmers treat the fi rm

as a seri es of i ndependent subsystems. No attemPt i s made

to achieve an overal I optimum. Most models are stat¡c

i:
i.:_ :.: ::
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and aimed at improving technical efficiency in a v'ray

that can only have favourable effects on farm i ncome.

Long-run planning is restricted ei ther to a relatîvely minor

use of long-run budgets which incorporate no selectïon

process or to discounting models.

Al I models reporting extensive usage incorporated

only weak consideration of farm goals and objectives

br¡thin various farm f i rm subsystems. lnformation

providecl is directed at trwhat-¡f " qr.stions or at

universal ly acceptable goals rather than at general ized

Itwhat-should-l-do" quest¡ons. Feed formulation models

(which make up about half of the above uses of planning

models) are aimed at reducing feed costs, budgeting,

and simulation models are aimed at testinq the impìica-

tions of farmer formulated plans. Reported long term

planning models uti I ize traditional discount¡ng concepts.

No models incorporating the selection of optimal long run

planninp strategies in compìex whole farm decision

envi ronments have reported, s i gn i f i cant numbers of uses.

As a resul t of adherence to static programming

procedures wh ich closely paral lel the approach of tradi -

tionaì farm management extension, normative considerations

are usual ly relegated to the pre-optimization (¿ef¡ning

alternatives) and post-optimizing (interpreting model

solution) stages in programming approaches to farm

planning. For example, Tennesseers use of static I inear

programming in the 'rRapid Farm Adjustment Programrt It tS]

has aimed at suggesti ng adjustments necessary to maximize
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net returns to the operator, given avai lable resources

wíthout regard to the size of the product¡on unit.

Adjustments are made to resulting plans on the basis of

the planner's judgment and farmerrs preferences. Major

emphasis appears to have been on using L-P to arrive at

a basis from which acceptable farm plans could be developed

rather than expl ici tly ¡ntroducing normative elements

to arrive at the farm plan.

ln Chapter tV of his thesis, which led to the
v

0klahoma L-P Farm Program, Bitney [13] notes that the

programming approaches to farm planning can only be

successful as an integral part of an education program.

Apparently, current educational (extens ion) programs are

structured in such a uray that normative elements enter

the programming process in roughly the same hray that they

have tradi tional ly entered budgeting-oriented farm

planning, since in developing his area information system

in a programming context, a normatíve content is not

elaborated.

ln contrast with the type of models in current

use, research in the programming area has concentrated on

the model îng of long run planning under complex decision

environments and consequently on producing models with

strong normative assumptions. Programming offers rapîd

calculation of a best possible solution from a wide range

y L-P Farm is a static farm enterprise selection L-P' model used in 0klahomars farm managemen-t extension
P rog ram.
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of a¡ternatives. As a necessary part of the Processes' ,,.,,, ,'.

decision criter¡a are expl icitly incorporated into the

planning model. Decision makers are reguired to define

best sol ut ions before they can be cal cul ated, rather than

s imply recogn iz i ng best sol ut ions when they see them' Thus 
,:;. :.. ; :
; : -..". _.j .,1. 

:.

normative propositions are a required component of all ::"':"::ì.:':r':

programming models. ln contrast wîth budgeting procedures'

programming sacrifices active involvement in planning 
:.':r:::r.:...-..-

decisions in some measure in order to implement the ''','-,""'t,i.,'

optimizing concePt.

The more complex the modelled decision environ-

ment, the more compl ex the set of normet ive Propos i tions

that are required to support choice between alternatives.

For example, ¡f the problem si tuation is the formulation

of dairy rations given fixed nutrient requirements'

feedstuff analysis and costs, a simple normative state-

ment that cost should be minimized is sufficient to

justify the use of a least-cost feed formulation model.

Normative propositions in existing farm management use

a re of th i s type.

lf, on the other hand, the problem situation is

the determination of a mix of capital purchases required

in a stochastic production process subject to stochastic

resource constraints, more complex decision criteria are

cal led for. At the very least, oormative proposi tions

a re requ i red to suPport cho i ce between I evel s of ach i eve-

ment over time. Since level s of achievement are a function
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function of production processes, choice between levels

hr¡th varying probabil ity distributions is required.

Since the modelled production system has implications for

a wide range of conceivable goals ("g., debt avoidance)

choice between them must be suPported by a prior

normative proPosi tion. Even the use of sìmple choice

criteria in a complex decision envïronment does not

reduce the complexi ty of underlying normative assumP-

tions since they must in this case imply the insignificance

of other more compl ex cr i ter i a.

Model acceptabi I ity in a farm planning setting

can be pictured as having a rìormative and a technical

component. A high level of technical acceptability has

been achieved in many programming models. The I imits

of tractabïl ity are aPParently sufficiently wide to

permi t accurate portraya I of the bounds imposed by the

decision environment. I I lustratíons are in recent

conceptual research in stochastic programming (es. see

Cocks [30] or Rae Il tZ, I I I ] "nd in recent attempts ât

designing linear programming based decision systems (.g.

Harter tSO3, Goldschmidt [50], Acton IS] "nd Marceau [86].

Normat i ve acceptab i ì i ty i s, however, an unknown quant ¡ ty.

ln general, model normative content has been

defined à priori as a matter of expedience to al low

i I I ustrat ion or use of other concepts. Those who have

attempted to develop operational programming systems

for f arm management decis iorr making have concentrated on

the modeling of generally recognized elements in the

decision envi ronment or some aspect of such model ing.
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Cocks [¡Ol investigated the ability of lînear

programming and quadratic Programming to accommodate

stochastic elements in long-run decision making. Here

again I ittle attempt was made to reconci le normative

propositions with firm decision processes.

ln contrast with the â pliori rat¡onality assump-

tions !n most programming mode!s, ¡t is înteresting to note

complex decision making patterns Presented in sociology.

Keefe and Burke l-llf have noted that,

rrThe family farm is a complex entity. lt is
composed of a great var¡ety of expensive physical
faci I i;.ies and carries on a variety of production
activities. But human beings are involved, tied
to'gether in a unique family relationship. ln
adã¡t¡on to the fami ly and its individual members
counted demographically, roìes (father, son'
lnother, ma¡ager, paierri:, etc. ), p6wei' i'cl.¡LiorrSliipS
(head, subordinate), and interaction patterns' eg'
autonomic, autocratic, syncratic' are aìso
important components. Aì I of these i nteract i n
varyi ng degrees duri ng deci s ion maki ng and pl anni ng
situations, with the amount and quality of inter-
act¡on influenced by personaì i ty ani fami ly
characteristics.¡'

Four points suggest that criteria of normative

acceptability are required. F¡rstly, pFogramming models

which are potential ly useful in farm planning are capable

of incorporating wide range of normative concepts'

Secondly, where normative elements in decision making are

clear, their inclusion in a planning model can only render

its search for solutions more eff icient. Thirdly, ¡t is

to be expected tha t as new and more comp rehens i ve mode I s

and data sources are brought to bear on increasingly complex

,,a,:
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farm decision situations, the volume of information

available to decisîon makers will be increased to the

point where a need for choice cr¡ teria wî I I arise to

limit the f low of information to a manageable level.

Lastly, it appears that the farm decision Processes with

whìch programming models must interface, resuìt in complex

and dynamic normative standards as a result cf ccntinual-

ly adapting goals anC nhands on" controì of production and

investment processes.

t n summary, farm management research has produced

many programming models capable of simulating in detai I

the effects of decision environments on variously defined

models of economic rational ity. lncreasing precision in

the simuiation of pi'ìysicai, bioìogicaì, institutionaì

effects in the decision envi ronment has not increased farm

management use of these models. The normative assumptions

impl icit and expl icit in these models may be a major

factor in their apParent unacceptability for farm planning

use. lf this is the case, criteria reflecting the

acceptability of model normative assumptions should

provide a means of selecting models of potential use in

farm pìanning
f..1 -. :,: - : :

t; -1...j, r,, .::.:'

i..r:.:,1
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CHAPTER I 1

METHODOLOGY

il
The not¡on of t'optimization"/is fundamental to

farm management advisory services since it provides a

means of determining the val idity of normative proposi-

tions on which management recommendations are made. I t

is the intersection of a Phi losophical proposition and a

convention or rule of prescriptive analysis' The

convention of prescriptive analysis is that the prescrip-

tor must continual Iy seek an optïmum. Even rrbetterrr plans

are tO be baSec¡ on SOme cOnCept iOn Of trbestrr or optimumr'.

The philosophic position is that the something to be

optinrized must, to the greatest extent possible, come

from within the individual decision unit. S¡mply

stated, the principle of opimizatÎon is that individual

farming units should try to achieve somethÎng inherent in

their own social and Psychological makeup. That wished-

for something may be iìl-defined, seldom achieved in

practice, possibly inconsistent with physical real ity and

fleeting in its existence, but it must be the only

standard by which alternative decision paths may be

j ud9ed.

Decision making in a prescriptïve sense may follow

many norr-optimizing patterns but ¡t does not suit the

t,0ptimization't as used here expl i cityly i ncl udes the
usual notion of ìess than universal optimal ity since
a contextual framework i s always impl ied.

1)
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normative approach of farm management to cons ider these'

A convention of oPti mization gives di rection to the search

for better farm plans and is therefore a necessary start-

It is often implied in farm management literature,-(for
example, see Sirickland [130 ch.- 3), or Eisgruber [41
p. lZ7)) thar simulation yields intrinsical ly more
real isi¡. solutions than programming because of i ts
greater flexibil ity in describïng behavioural
processes es compared to the cbvious optimizing
context of programming (¡.". because other. processes'
not opt imizat iån, are obse¡'ved in pract ice) ' Th is
howeVer, amountS to a confusion between "optimizationrl
in the sense used above and optimization in the narrow-
er sense imposed by individual programming model s.

Behavioural theory supports the not¡on that fi rms do

not always fol low a single and logical ly consistent
goal structure, that multiple and changing goal
structures occur, and that i ncons i stency may pers i s t
over rlong periods. However, the empirical fact that
firms apparently do not optimize in their decision
processes does not imply that it is a wrong strategy
ior prescriptive anaiysts to try to opt¡m¡ze something
in t'heir decision Processes. A principle of "optimization"
states only that the prescriber shouìd act as though
there i s someth i ng ¡ n the nature of human affa i rs to be

optimized. lt does not fail when that something ¡s
d ¡ ffi cul t to descr Î be or does not permi t ana I yt i ca I

solutions. The, principle is proposed as a grand strategy
after the manner of a principle of causation in the logic
of scientific discovery. I t is acceptable not because
of its own empirical.validity, but because, only by
pursuing ¡t can it be assured of not moving away from
better solut¡ons (¡n terms of current ethical standards)
¡ f they exi st. s i nce some sol ut ions are preferred to
others, we cannot go wrong by continual ly purs'inS a

"best,'among these even though it may not be unique and
¡t may be ¿ifficult or even impossibìe to identify.
0ptimization vieled in this manner impl ies that simula-
tion modeìs mêy in fact be better "optimizers" than math-
emat¡cal optimìzing modeìs. This is however, not an in-
trinsic superiority. lf opt¡mization models do not
optimize, it is because they are not, or cannot be,
correctly specif ied, not because they are "oPtirnizing"
models.

ll

9
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ing point. This is not to imply that approaches emPloy-

ing non-optimizing (¡n a mathematical sense) models have

no part to play in farm management. They too, may be a

9part of attempting to "optimizetrin the sense given above.

The adoption of optimization as a strategy for

farm management is not eth i cal ly neutral . I t rejects the

notion that there exists what Arrow [e, p. 221 has cal led

a t'social good" which can be def ined independently of

individual desires. Rather, it adopts from the beginning

the phi losophic proposi tion that decis ion makers should

act as though there exi sts someth i ng i n the nature of human

desires to be maximized.

ln general, this proposition makes no empirical

assumpt i on beyond the exi stence of human des i res and an

ability of prescriptive analysts to derive some direct¡on

of purpose from these. I t is not necessary, in the adoption

of such a strategy, to postulate that some measurable

funtion, subject to mathematical optimîzation Procedures,

actually exists since, as Arrow [e, p. 22J states, all that

is reguired for an unambiguous choice to be made is that

there exists weak ordering of preference on the set

of alternatives being considered. However, in the context

of the present study of programming feasibility this nec-

essity ¡s imposed. Some minimum mapping of decision sPace

into preference leveìs is required by mathematical pro-

g ramm i ng p rocedu res .

A clear distinction between alternate approaches

and optimization is requi red because of the strong tendency
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for farm planning models to evolve out of economic models

of rational entrepreneurial behaviour (eg [¡01).
Several alternate philosophic positions are possible in

lieu of a principle of optimization in prescriptive

analysis. 0ne could hold that an objective good qui te

apart from human preference exists and should be the goal

of all human action. The d¡fficulty of establ ishing such

a universal rule is apparent given the unl ikel ihood of
pol itical concensus on one hand as a pragmatic vindication,

and the certainty of infinite regress involved in

argumentation basing such a rule on a higher order

objective good on the other hand. Appeal to authori ty
provides another inadequate basis for prescriptive analysis

for ¡t leads to the possibìe dogmatic acceDtance of rules
which may be neither strategîcal ly efficient nor based on

currently acceptable ethical standards. A varìant of

such a position is to appeal to the authority of tradition
which has the same basic fault as other appeals to

authori ty.

0ptimization has been presented as the objective

of farm management and thus the normat ive content i n

programming models. I t has been presented as a phi losophic

and strategic proposition and is quite distinct from

opt¡mization in the narrobrer mêthematical sense.

Acceptance of opt¡mization impl ies that the val idi ty of

normative elements can only be determined in an examin-

at ¡ on of the soc i a I and psychol og i ca I makeup of fa rm

I :..::
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decis ion groups. 0ther approaches have been rejected as

bei ng eî ther strategi cal ly i neffi cient and/or founded

on unacceptable phi losophic propositions. To the extent

that optimization has been practised, it can be regarded

as having resulted în a number of proposed decision

criteria for use by farm managers. lt is equally likely

that ncrmative elements have not been generated by a

concept of optimization but rather from more specific

models of economic rat¡onality.

During the last two decades, research i" small

group and farm decision making has developed a theoretical

framework for decision making within the farm decision

unit. Research in the sociology of small groups has

<ieveìopeci an inciivici uaì ar¡ci group vaTue baseci ti¡eory i'or

action in situations where choice prevails lzgl. Rural

sociologîsts have studied farm goal holding and decision

patterns which support and specialize gener.¡lized grouP

decision theories [fe,Se]. Extension education and farm

management research have studied the disemination of

concepts among farm decision groups [tZO,11B]. Behavioural

theories of the fi rm have developed concurrently wi th

group decision theories and expl icitly integrate the role

of individual value confl icts in fi rm decision Processes

[r r ,zsl .

It is hypothesized in this study that (a) ¡t is

possible to establish criteria which distinguish between
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the normative propositions of Programming models which

will be used in farm decision making and those which will

not, and that (b) such criteria are implied by existing

decisïon making theory and research. Part (b) of the

hypothes is can be accepted only i f part (a) is accepted

and the criteria establîshed are also implied by existing

¡-csea¡-ch ¡'esul ts and theory. !n the finel anali-sis pert

(a) can only be accepted ¡f empirical evidence indicates

that models indicated as usable are in fact used. To the

extent that criteria are implied by empirically val idated

theory and research both (a) and (O) are acceptab le '

A hypothesized set of criteria could be verified

directly by field testing available programming models

and us i ng the correspondence between the performance of

these models and the degree of feas ibi I i ty suggested

by the hypothesized set of criteria as a test of val idity.

However by its very nature, an empiricaìly based

study must become sol ut i on-or i ented and thus can onl y dea I

tangentialìy with the problem of generating generalized

criteria. An empirical study would have to focus

on the normative validity of specific aspects of specific

programming models for a smal I sampìe of potential users.

For example an empirical study by Rades IttO] has

produced some criteria for the development of decision

aids based on acceptabi ì i ty by a smal I sample of lndiana

farmers who had used th ree vers i ons of a corn product ¡ on

schedul i ng model. Although such studies are requi red

i::.'-l:ì::';:::)
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to deal with details of implementing sPecific management

services, they are less I ikely to produce the strategic

model development generalizations required at this time.

An emp¡rical test is not feasible for three

additional reasons: (") the number of potential models

is large, (U) rhe field testing of individual models is

time consuming and expensive and (c) the technical

expert i se necessary to carry out such a test¡ ng program

is not I ikely to be avai ìabìe unti I after the need for

such a test has passed. A val id set of criteria must

then be a logical extension of existing farm decision

making theory.

By requiring only a theoretical verÌfication of

pt'oposecl ct'i ter!a the anaìvsis can a'¡oid becoming soìution

oriented and thus focus on the more general nature of the

problem. To this extent, the approach taken is simi lar to

that of Renborg [ttS] who has analyzed growth theories of

the agricultural firm, "in terms of their possibil¡ties

for directing and controlling the growth process of an

agricul tural f irm over timer¡, though, 'as wi ll become

apparent, it is much more special ized in scope' The con-

trast here is provided by studies which attempt to cata-

logue and contrast elements of mode I s i n order to deter-

mine wh ich among them contains the more favourable set of

realistic elements. The emphasis here is basically problem

not sol ut i on or i ented.

To guide a review of research and theory related
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to farm decision making, working hypotheses regarding what

comprises an operational or potential ly operational

programming farm decision model have been established and

in turn indicate areas in which críteria are most critical-

ly required. This extensive development of working

hypotheses is supported by the proposition that ¡t ís

often useful at some point in hypothesis (cri teria)

formulation to decide that fruitful hypotheses wilì occur

in a certain do*"¡nÐ. tJhether or not developed criteria

are valid does not depend on the val idity of the working

hypotheses made to assist in their creation. Developed

criteria are to be considered suf f icier.t for thei r

purpose until they either conflict with more readily sup-

portaUl.g hypotheses or are the object of di rect or indi rect

empi r i cal fa I s i fi cat ion.

ln reviewing models, considerable emphasis has

been placed on operationa I i ty. Most programmi ng model s

developed in agricultural economícs have had a research

orientation" Few farm management model s have a imed at

anything beyond conceptualizing a given problem situation

ín a particular programming framework, with the resul t

that a vast number of very special ized planning models

exist. llodels considered below, however, are only the

select few which have some claim to efficient algorithms,

See Kaplan [68, Chapter lll] regarding the use of
working hypotheses.
See l4argenau [87] on "regulat ive pr inci pl es" f or
choosÎng between empi rical ly val idated hypotheses.

::Y:l ì
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technically feasible data requirements and specif ications,

and sufficient conceptual clari ty to permit extension use.

I n the usua I case, they have been sugges ted e i ther as

generaT, systematic approaches to actual Prescriptive

analysis or as tools for the study of farm firm growth in

va r i ous norma t i ve contexts .

A review of operationa'l Programming models allows

the classification of underlying normative propositions.

Certain normative propositions are expl icit' in al I

programming models. By analyzing the varioçrs dimensions

of this normative content, impl ici t model assumptions are

determined. These, in turn, imply basic normative

assumptions relating to farm fi rm decision processes.

After urorking hypotheses have been establ ished, a review

of research and theories of farm decision making is

conducted to 'establish criteria f or model evaluation.

Although ¡ t is not possible to develop general ized

cr¡teria and at the same time carry out a fully empirical

test, ¡t is possible to conduct a limited empirical test

of validity. Since a limited number of programming models

are currently being used in farm planning, developed

cri teria should be cons istent wi th the degree of success

which these have achieved. This provides a I imi ted test

of the ability of criteria to select useful models. lt is

not possible to test, even in a I ìmited way, the abi I ity

of criteria to reject models unl ikely to be acceptable

since there is no way of knowing whether models are

currentìy unused because they are unacceptable or simply

-ri':.-.!?:'l
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untr¡ed.

Chapter 1 of this thesis has developed a problem

situation which impl ies the need for general ly accepted

criteria for the evaluation of the normative content

of mathematical programming models proposed for use in

farm planning. This chapter has defined a methodology

for the development of model evaluation cri teria. The

basis for this approach to developíng evaluation criteria

I ies in a concept of optimization as a phi losophic and

strategic proposition which impl ies that the val idity of

normative elements can only be determined in an examin-

at ion of the soci a I and psychol og i ca I makeup of fa rm

decision groups. Since empi rical studies are viewed as

forcing solution oriented and thus nêrrow approaches, this

examination takes place at a theoretical level. ln order

to provide direction to the examination of established

the.ory, it is proposed to use currently operational plan-

ning models as indicators of significant areas for cri-

teria development.

General 0rganization

At this point we have: a defined problem, a broad,

general framework in which to analyze it, and some basic

guidance as to which direction the search for solutions
(evaluation crï teria) should take. Chapter 1 I 1 narrows the

search for evaluation cri teria sti I I further. An

ttop.rationaìrr programming context is developed to il lustrate

the types of normat i ve propos i t i ons requ i red to support

1):¡_:¡¡:')
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the normative content of Programming models which have

been proposed for use i n farm p I ann i ng.

The primary task of the f irst three chapters is

to provide sufficient focus to the search for evaluation

cri teria to permi t effi cient exami nat ion of subject

matters related to farm decision making. Chapter 1V begins

the cons ideration of these relevant subject matters by

developing a conceptual framework for group decision 
.,,,,.

making. Since this is primarily a review of reUeived :,,i'.,:r,

theory which may not be general ly f ami I iar to agricultural 
i,:,..-,

. t'' '' :

economists, extensive use is made of expert opinion.

Attention is p.rid to developing group decision concepts

as well as theories which are necessary for Chapter V and

following chaptersr analysìs of decision making in the farm i

firm.

Following Chapter 1V, available literature

relating to normative elements in farm decision making

is examined. Studies ãre reviewed which support, supple-

ment and special ize concepts and theories from Chapter 1V.

Where evidence warrants them' summary statements or

general izations are proposed as a base for estabì îshing

criteria for the evaluat¡on of programmîng models. The

concluding chapter Vt11 draws on reviewed decision 
1..,,

theories in implying general criteria for the evaluation i;,;:

of programming models. A final chapter 1X suggests

several areas in which further research is requi red.

ì.,.'.,,
i:.r i.i
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CHAPTER III.

NORMAT I VE ELEMENTS OF THE FARM PLANN I NG PROCESS I N A PROGRAMM I NG

CONT EXT

This chapter presents an "oP.rationalt' programming

context into which normative factors in farm fi rm decision

making are forced by the use of programming models in farm

planning. Since the intent of this chapter is to illus-

trate areas în wh ich normative assumPtions are being

made no overal I analysis of each model is attempted.

Analysis is retricted to normative factors excePt to explain

interactions between normative and envi ronmental fact ort!

ln essence the chapter ci tes ánd in many cases

i I I ustrêtes the pervas ive use of three fundamental precepts

relating to the use of normative elements in operatïonal

programming models. Firstly, a set of normative

standards which is known and specifiable in terms of the

fi rms goals and objectives for the planning period exists

at the p I ann i ng date. Second ly, the exhaus t i ve treatment

of firm normative standardswithin planning modeìs represents

ên ideal for model bui lders. Thi rdly the normative

decision base which exists as of the planning date is

U No detai ìed explanation of either problem specification
or solution techniques is given. However' an attempt
is made to relate aì I di scuss ion to fami I iar concepts
from accessible farm management I iterature- I t is
anticipated that either the reader has a fairly ex-
tensive knowledge of operationaì programming models
in the area of farm management or wishes to pursue the
extensive references cited in appropriate instances.
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complete in the sense that no gaPS exist in goal areas

within the scope of the decision environment ("g. both

long run and short run goals are complete) and contains

a number of particular characteristics which coincïde with

traditional economic ratÎonal ity (eS. time preference'

risk aversion, diminishing marginal Propensity to consume'

diminishing marginal utility). The reader who is willing

to accept that these precepts are i n fact pervas i ve may

proceed to summary at the end of this chapter and read

that brief discussion without loss of continuity. However'

i t i s important to recogn i ze that these are strong and

pervasive normative assumptions in vi rtual ly al I recent

research attempts to deveìop programmi ng model s for

farm planning !n the face of complex. comprehensïve
u

deci s ion envi ronments.

An i ntroductory section reviews the general

nature. of programmi ng model s , estab I i shes a worki ng

hypothesis regarding the admissabi I ity of various planning

models in establ ishing a Programming context and considers ' ' ''
::':r,,:

more specif ically the mathematical nature of admissable :,:'''.'

moders which have been most commonry used or proposed. 
t:1;';""

Foìlowing this introductory section, se'¡eral sections are

2l Recent research into improving the efficiency of
' search techniques utilized in non-anaìytical decision

models shows that Strong normative ass_umptions are
not restricted to programming models LlBl.
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presented to illustrate the general nature of normative

assumptions in a number of potential ly oPerational

programmi ng model s.

trîth¡n models discussed major emphasis is on what

might be cal led thei r most I imiting resources' where

questions of feasibility are most acute. As noted by

Hutton ISg, pp 195), these would aPpear to rrcentre on

the nature of the objective function, treatment of risk of

error in coeffìcients and treatment of time associated

variablesrr. Unl Ìke Hutton's treatment however' this study

is specifical ly di rected at normative elements of Pro-

gramming models.

Dimensions examined are clearly interdependent and

in order of presentation are: The Tine Dirnension, The

Financïal Dimension, The Consumption Dimension' The

Risk Dimension, and the Choice Dimension. By definition

of normativîty, one would expect elements of choice to

be inherent in each of the dimensions above. lt is use-

f ul, however, to consider a separate choice dÎmension to '.'1; 1. ¡
:.1,,',:f'.:',

relate methods used in weighiÈrg the importance of other :,,.,.-::

dimensions and reconci l ing them into a single choice 
' ' '

criterion and a set of normative constra¡nts. This pro-

cedure of necessity causes some dupì ication of discussion
,,tt,',:1..,...,

but results in a cìearer presentation than a discussion of ''1i':r":i.'

choice cri teria wi thin each of the other dimensions.

I nt roduct i on

The general mathemat¡ cal programmi ng problem can
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be stated as opt¡mize Z - f (X), X - xl,...,xh (t)

subject to g¡ (X)S,1, = b¡, i=1,...rfr. (2)

As stated, the problem does not necessari ly have an ob-

tainable global optimum. However, the addi tion of restric-

tions on f and g has allowed mathematical programmers to

develop algorithms for the solution of particular cases of

the generaì programming problem. (See for example,

Mansasarian [.4,*], McMilìan lgSl, Hadley [s¡]. ln one of

the most restri ctive cases (l ¡ near programmi ng), both f and

g are required to be linear, continuous, and Xå 0. Recent

developments have indicated the conditíons under which

obtainable global optima exist for more general ized re-
3t

strictions on f and f, and aìgorithms for obtaining these

solutions have been deveioped in manv cases. Relatively

few algorithms (notably I inear programming and its

variants integer programming, mixed integer programming,

separab.le programming and quadrat¡c programming) have l

reached a stage where they can be cons idered potential ly

usable in solving real world farm management problems for ,',',','''

:::

a number of reasons related to computational eff iciency 
.,',.i::

and problem specif ication.

Regardless of condi tions of optimization and

existence of solution algorithms, the general programming 
i,..:,.:,

approach requires that criteria of choice between rj:'r:::

3) For example, Bector ItZl h9t investigated the pro-
perties of Quasi-Convex objective functions defined
over a non-empty closed coñuu* set in Rn' 

r¡¡,,,.,,¡:
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admissabie alternatives be single measurable magnitudes

(¡.e. a single function). ln the case where multiple

goals exist, a set of relations must be defined such that

this single dimensÍon objective exists. ln the words of

Charnes and Stedry (Johnsen 164, p. 136]) 
,,,.,,,,,rrlt may be tautological, but nevertheless in-

teresting that ¡ t is imposs ible to s imul tan-
eously opt¡mize turo functîons: one can, at best,
optimize one, placing a constraint on the othcr;
or one can construct a superfunctional which is
some f unct ion (perhaps a we i ghted sum) of the ,j::::
initial functionsrr. ,'-',,',

The above outl înes, in a general way, show the pro-

gramm i ng context i nto wh i ch model ed normat i ve factors i n fa rm

planning are bcing forced. To proceed farther in develop-

ing the programming context ¡t is necessary to review
I

recentfarm'managementresearchtoobtaininformationon

thenatureofpotentialIyoperationaìplanningmodels.

lndoingsoitisnotneceSSarytodwellatlengthonthe

status of related research in mathemat¡cal programming
I

since the development of criteria relates more di rectly
.,... a,to what must be portrayed rather than how, in a math- 

,,,,:,,,,,

ematical sense, it must be specif ied. Specif ication will i. .'
:.: .::::::"

be dictated by optimality requirements. t/hether these

are reasonable or not is part of what is to be judged by

establ ished criteria. To determine the normative assump- 
i.i:.,,

tions of progranming models it is necessary to include in r:':::r:':l

the programming context only those models which have been

seriously proposed either as normatirre tools in actual

farm planning r)r as tooìs for investígat¡ng problems
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inherent in farm planning. SystemrÐ.pproaches to farm

planning such as those reported by Acton [5], Goldschmidt

IS01, Harter tSe1, Marceau [86], cocks [30], Stonehouse

Itza], Bítney [¡3] and Ray and Hudson Ill5], are clearly
incruded. As a general rule, these systems approaches have 

1,.,,,,.,,
had a cursory normatÌve content possibly because of theî r ' :

concentrat Îon on env i ronmenta I matters and stat ¡ c model s

which I imit the incorporat¡on of dynamic normative concepts ;,j.: j

such as time hori zon, time preference, and goal sequences. i,lì...',',i,'

Many of the sytems approaches, pêrticularly those currently 
;,,,,,,,.,

being used (u.g. Roy tl5], Bitney tl3]) rely on pre-optimizing "'

\.t(e.s.selectionofalternatives)andpoStoPt¡mizing(".s.

aìtering solutions to render them more acceptable) consider-

at¡onofnormatÎveelementsandthusseIdornexplicitly]

documentnormativeconSiderations.Howeveraconsiderable

variety of expl ici tly incorporated normative elements usual ly l

based on â priori reasoning does appear in farm growth

literat'ure în models whlch are a direct generalization of

the system approaches. These general izations of currentlV 
i-'.''.:-:,,,

,,,...,,.','operating models can be considered a preview of future opera- ',,,

- -^l-l- ^-l :L..!^ :- t^-^ 

'::'-;:;

tional planning models and contribute, in large part, to

the programming context establ ished below

The literature on growth models is pertinent only
¡i ,1.,;.,ion a selective basis since there is a grey area between ;"'::':

y By systems approaches i s meant any of the proposed or
operational farm planning models which place decision
making for the whole farm in one analyticaì framework.
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normative growth models which are aimed at studying prob-

lems inherent in how a farm should grou, in various

normatîve contexts and posïtîve models which are aimed

at analysis of how, in fact, farms do grow. As I rwin and

E í sg rube r [6 I , p. 4] have noted

"A review of the rather extêns ive I i terature
I eaves one w i th the uneasy fee I i ng tha t mos t
of the 'work I ies i n I imbo between opt imi zat ion
and prediction, betl'¡een nnanagement of thc f i r-m

and agg rega te ana I ys i s, or between spec î f i c
problem solving and general izatìonrr.

Growth models aimed at understanding the problems of

growth, in particular normative contexts, SUch as those

of Martin and Plexïco tBB], Baker ll and 8], Duvick [¡g],

Smith 1126), and Johnson 167l have been ïncluded in

establ i sh i ng a programmi ng context. Growth model s more

clearly aimed at pos¡tíve description, however, are not

included.

The majority of models which fall wîthin the

establ ished operational designation can be :lassified as

variants of I inear programming, quadratic programming,

integer programming, or separable programming. Separable

programming allows strict linearity restrictions of f and

the g, to be relaxed in favoui- of a more general restric-"1

tion of concavity and separabilíty on f and convexity

(concavï ty for constra ints) and separabi I i ty on the g 
¡

[Haatey 53, Chapt. 4 or McMi I ìan 95, Chapt. 6].

Stochastic I inear programmirtg and quadrat¡c Programming

have al lowed sonre considerations of non-l inearities caused

by stochastic elements in the constra¡nts or object¡ve

function. lnteger programming has perm¡ tted the accom-

:ì: a:'
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modation of discontinuities in f and the g, where the

domain consists of intergral values onìy

It should be noted that a number of mathematical

and computational efficiency problems have prevented the

development of a single all-inclusive generalization of

the I inear programming approach to farm management.

Stochastic I inear programmîng is hampered by cornputa-

tional efficiency problems (Cocks f¡t] ). Computarionaly

efficient integer quadrat¡c programming algorithms are

not avai lable, and separable programming poses computa-

tional efficiency problems particularly where a large

number of non-l ineari ties are approximated. Because of

the above p rob I ems , p rog rammi ng app roaches wi th any

claini io opel'aLic.¡rraiity in iarm pìanning have been restrict-

ed to minor deviations from the I inear programming

approach. Examination of a recent U.S.D.A. review [1 33]

of U.S, Farm Management E.D.P. programs reveals that al I

of the reported 12 routtn:,tt available programming approach-

es to whole farm plannîng/*"r" based on Iinear programming

wi th the except íon of one wh i ch i ncorporated quadrat i c

programmíng as wel l. Add¡tional noteworthy systems not

reported in the survey, L-P Farm (Ot<tahoma State

University) and Mascot (lmperial Chemical lndustries) also

used linear programming. The folìowing sections enlarge

5) Programming services were reported by University of Mass.,
Univers i ty of Missouri , Universi ty of New Hamphi re,
University of North Carolina, Pennsylvania State
University, University of Tennessee, Texas A s M. Uni-
versity, University of Vermont, Virginia poìytechnic
lnstitute, Washington State University, l,/est Virginia
University and 0regon State University.
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on the normative content of the most commonly used or

p ropos ed p rog ramm i ng mode I s .

The Time Dimension

Al though normat i ve assumpt i ons made i n opera-

tional model specification of the time dimension are

norrna.!.!y implicit, trrro espects of the time dimens!on have

received attention in farm management I î terature.

ì 1.:.:_?: :: _

4..'.-.:-'. '.

Lengthofplanninghorizonanddynamicrelatïonsbetwee
i.......... .:

formulated goals have usual ly been based on a' priori .'.'1."'','¡'

specification of rational behaviour. lntertemporal

equivalence, the most often specified dynamic relation 
;

between goals, postulates standards of equivalence between

i
1 r Length oí Linre Ìtorizorr isgoals SpecrIlec¡ over tltfìe. Lerlgfn ol Llflle florlzofl ls :

'rationalized by a conception of goal formualtion and rela- 
,

tions between formulated goals.

The Time Horizon

0perational programming models considering a time

horizon greater than one year usual ly come to grips with

the time horizon problem by incorporatÎng multigoal

decision functions. Essentially this is a result of the

need to give some weight to the achievement of goals in

both the current planning period and beyond. Planning per-

i ods beyond the cu r ren t one cannot be cons i de red

extensively without in effect extendinS the pìanning horizon thus
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horizon- length is determined by specification of a

point sufficiently distant that a given cursory treat-

ment of future planning periods is acceptable to the

decision unît. Most operational farm management models

have adopted an impl ici t 'rgoing concern" pr¡nciple in

thîs respect. For example, in a situation in which

profit maximization is deemed all important, it is usual

to place some weight on variables such as terminal net

brorth to insure that the business wi ll be maintained as

a go¡ng concern past the current planning period.

Approaches to time horizon. determination in farm

management I i tr,rature can be pl aced i nto one of tl^ro

categories wh i ch, for want of better termi nology, we can

cal I the "pragmati ct¡ approach ' usua I ly used i n farm

planning models, and the'rturnpike" approach which appears

in some conceptual farm growth models. 0nly the former

has received any extensive use in oPerational farm plan-

ning hodels; however, its use has often implicitly presumed

some elements of the latter approach. Both approaches

are cons i dered here i n an attempt to determi ne funda-

mental normative assumptions.

Both approaches begin r^ri th the clearly appeal ing

plannîng imperative that sooner or later a halt must be

cal led to the expansion of the pìanning horizon.

As pointed out by Boussard lzZl , the planning horizon
may be cons iderably shorter than the period ci ted
since the object of planning is specification of im-
mediate action !n the I ight of al I avai lable infor-
mation, and under certain conditions optimal immediate
actions are insensitive to the lengthening of the plan-
n i ng per i od beyond a certa i n poi nt.

6)
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Boussaro IZi has developed, in a farm growth context,

Modigl iannirs notion that long run plans are not developed

for their own sake but rather are to p.rovide a means of

incorporating al I avai lable înformatÎon in the optimal

determination of ¡nitial period actions. This being the

case, i t makes sense on ly to extend the t i me hor i zon

as long as the information so incorporated has some effect

on optimal înitial period actions. As Boussard lZ'l , p. 4681

points out, in general, this does not necessarï.ly imply

the existence of a fînite planning horizon. He gives as

an i llustratîon the maximization of classical time dis-

counted consumption functions in Iinear programmïng

'models. Boussard L231 accepts as a definition of time

' horizon,'rthe time with¡n which it is necessary to plan

in order to make a decìsion for the f i rst periodr'. Since,

as he notes, this does not place any restrÎction on the

I ength of the hor i zon , the ext ra cond i t ì ons tha t the

planning horizon exist and betrnot too long" are added.

ln his development of the turnpike theorem in a

farm plann i ng I i near programmi ng context, Boussard has

examined very general conditions which guarantee that a fin-

ite planning horizon exists. This formal istic approach to

time hori zon determi nation does however, make some strong

normative assumptions. ln effect, it redirects the

specification of normatïve content from the point of view

of the decision maker to the point of view of the modeì

builder. 0bjectives of the decision unit must be con-

i1..11:.
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stra¡ned to permit an anaiytic auarantee of finite

hori zon legth. I t i s necessary to beg ï n wi th the

tion that a goal structure, suffieciently clearly

lated for a time period long enough to permit the

tion of a tÎme horizon, exists as an exPression of

sion unitrs intentions.

32

assump-

fo rmu -

ímplica-

dec i-

Given the existence of such a goal structure, fur-

ther normative assumptions are made regardinS ¡ts content.

Boussardrs model requires that: a linear consurnption

function exist for each time period, the decision unit
7t

desires to maximize terminal net worthl .nd neither the

deci s îon un i t lror the envi ronment pl ace any absol ute

constraints on alternative courses of actÎon considered.

ln making these assumption, the model bui lder indirectly

insures the existence of a finite planning horizon, whose

length cannot be specif ied "' priori.

I n cont ras t w i th the tu rnp i ke aPp roach, the p rag-

matic approach does not seek to guarantee in an analytic

sense that the model developed will have a finite plan-

níng horizon, but achieves the same end in a more direct

manner. lt also begins with the assumption that a

sufficientìy complete goal structure exists, but the

object of sufficiency is qui te di rrerent. The goal

structure is presumed to directly imply that decision

7) Boussard IZ¡] has shown that these first
ments are equivalent to the maximization
ed sum of yearly consumption.

two requ ire-
of a weight-



33
periods beyond a given date are sufficiently inconsequen-

tial to the decisîon unit that they may be given a defined

cursory treatment in establ ishing model normative content?

Defined cursory treatment wí I I vary from decision unit to

decision unît. For example in a given model, a going

concern principle may be fol lowed by either placing any

one of a infini te number of weightings on various stocks

of terminal wealth or placing constraints on terminal

wea I th.

I nte rtempora I Equ i va I ence

The majority of multiperiod planning models

incorporates some notion of intertemporal eguivalence in

their objectíve functions or constraint systems. ln the

usual case, the objectives are specif ied, following the
9r

Hicksian model/as the present value of a stream of values

dep i ct i ng annua I goa I ach i evement. (see for examp I e, Johnson,

8) The implicit rational for suppos ng time periods beyond
a point can be regarded as relatively inconsequential
appears to be based on the empi rical notions that (a)
individuals have positive tîme preferences (that is tbey
discount successive future goal achievements at higher
rates) and thus distant periods add little to goa
achievement; and that (b) individuals do often display
definite planning horizons wTthin their cognitive
processes wh ich reflect di rectly on thei r wi I I i ng-
ness to cons i der sol ut ions as mean i ngfu I ; and the ana-
lytical hope that (c) current period act ions wi I I be
largely ïndependent of distant time period spec¡fi-
cations.

9) For an illustration of commonly used Hicksian nrodels
' s ee cocks [zSJ .

:r..:,
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[e7, Ch. ll ). Rationaie for Liri" approach is provid-

ed by an a" priori model of rational behaviour in an

environment characterized by: (l) p"rfect foresight

(single valued expectations of al I Possible eventuations)

and (Z) perfect capital markets (¡n the sense of the clas-

sical perfectly competi tive market). Rational behaviour

is defined as preferring the stream, of say income, which

has all elementsà. to those of other streams. Given the

above perf ect capi tal market and perf e.ct f ores ight,

individuals are free to convert streams of income to

current sums of money and vice versa. 0n this basis, it

appears reasonalbe to make the further rationality

assumption that the individual should be indifferent be-

tvJeen ê given future stream of income and the given current

,uT which is known to be capable of generatîng that stream'

Since al I streams have an equivalent current sum, these

can be used to rank va r i ous i nves tment p roj ects '

lf these notions of rationality are accepted and

in additîon, lh. decision environment proüÎdès an object''iìV'e

measure of margi nal returns to i nvestment, an objecti ve

equivalence between future streams of income and a current

sum of money can be establ ished by determining the sum

required to generate the given stream at the Prevailing

marginal return to investment. Such a marginal rate

prevails for the investor facing a certain future in the

classicaì perfect capital market. This investor will

conti nue to i nvest to the poi nt where the costs of

increased investnìent equal returns from increased invest-

ment.
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As a result the prevai I ing cost of investment funds

can be used as a proxy for

ment in discountins future

ma rg i na I retu rn to i nves t-
10)

income streams.

10J lt will be noted that this entire Presentation of the
' classical discounting concept is couched (as is most

related literature) in terms of a stream of income
flowing from a given investment which has positive
elements only. ln the more general ized case, where
any element may be pos i tive or negative, the Present
value concept (even giverr thai the discouni raie can
be somehow justifïed) presents logical inconsistencies
related to the I nternal Rate of Return ( t nn¡
versus Present Value (pV) controversy. Simply stated,
the problem is that in cases where mul tiple solutions
to the I RR exi st, ( ¡ . f. PV=O for more than one I RR) ,
P V as a function of the interest rate is not
monotonic (teichroew, Robichek, Montalbano [131] To
illustrat'):, ïf the discount rate is interpreted as
a marginal investment return, the PV model may yield
the intuitively inconsistent implication that an
i ncrease i n the ma rket rate renders acceptab I e ( i ...
PVå o) a project not acceptable at a lower rate.

ln such cases, Teichroew, Robichek and Montalbano
It:t], have established conditions which allow the
åeciiion maker to make consistent decisions (market
rate < project acceptance level always produce a

larger PV) using either tRR or D.P.V. in such a way
that the fi rm wî I I be assu red of i ncreas i ng i ts PV as
classical ly described, i.e. PV=F (income stream'and
perfect competi tion market rate. n doing so, they
have solved the inconsistency problem; however' they
have not addressed the more fundamental problem of
how to justify an objective dÎscounting procedure,
which is, of course, our primary concern' since it
v¿ould presumably negate the need for specifying
normative content regarding intertemporal equialence.
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Real farm managers face a more complex envi r-

onment where capi tal markets are not perfect (unl imi ted

funds are not avai lable at the market rate) and the

future is not certain. As a result, the marginal return

from investment is not I ikely to equal the market rate of

ïnterest and this objective external means of assessing

marginal returns to investment ceases to exist fMao B5

Chapter 7J).

Discrepancies inherent in external ly justil=Îed

object¡ve di scount rates lead to the search for an objec-

tive internal ly specified discount rate. The fundamental

probìem here ìs that such an opportunit, cost cannot be

known ahead of optimization, thus leading to a paradox

since optimization cannot proceed unless a discount rate

is known a priori faaumol and Quant 9 I. Recourse to the

use of utîl ity theory provides a way around the paradox

fGunn and Hardaker 527, but amounts to abandonment of

the search for an object¡ve choice criterion.

The realization that the assumptions of classical

Hicksian discounting procedures are seldom realistic in

a farm p'lanning setting has led a large number of model

bui lders to consider another means of theoret¡c support

for discounting. ln general, their apProach is to consider

the discount rate to be a subjective measure of time

preference, thereby el iminating the need to assume perfect

foresight and a perfect capital market. Virtually all

models use some form of subjective discount¡ng as an al-

36
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ternative to more complex uti I ity functions, which

are general ly viewed as nonoperational in farm planning

(see for example [52]).
ln practice however, farm management personnel

usual ly settle for some estimate of market rate or rate

of return on investment. tndications are that the sub-

jective concept is not taken seriously. ln any case,

standards of intertemporal equivalence are requi red to

exist on the planning date, they must be quantifiable in

the form of discount rates and they must be i ndependent

of eventuat¡ons in the decision environment.

0ther Dynamic Relátions Between Formulated Goals

ln the usual case, farm management mocl els cl o not

make special provision for other dynamic relations between

formulated goals such as those presented by a fami ly I ife

cycle. Dynamic models tend to be formulated as a series

of similiar single period models wÌth the additîon of

appropriate inter-period I inkages and specification of a

single objective function. Baker [B] however, has indica-

ted that an allowance for the family ìife cycle can bê

made by specìal izing the constraint system and objectîve

function to reflect known dynamic processes in the family
goal structure. He suggests, in particular, that d¡fferent

activities be conside¡.ed at various stages in the life cycle.

It may be useful "to include more growth relevant alternatives

37
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tives, expecial

later yearst'.
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farm firm, and more financial alterna-

th respect to es ta te management i n

To summarize, two approaches to the determination

of time horizons, a turnpike approach and a pragmatic

approach, were briefly discussed. The overal I impl ica-

tion of discussion regarding time horizon is that it is

useful to investigate avai ìabìe evidence and establ ish

cri.teria relating to both the formulation of normative

standards and the content of formulated normative stand-

ards. Further, it wilì be useful to investigate and

establish criteria relating to more specif ic questions

of empi rical support for various elements of normative

inter¡t suclr as the nature of decision unit consumotion

functions and the nature of decis ion uni t conceptions of

tradeoffs between planning periods.

ln the usual cas€, normative standards are model-

led as the achievement of goals în one or more series

of goaìs (each series consisting of corresponding goals

defined over time). With¡n each series, it is necessary

to determine some Éorm of intertemporal equivalence. cur-

rent concensus i n farm management I i terature favours the

use of subjective discount rates, but since no readily

ãppurent means of empi rical determination i s avai ìabìe,

operational planning systems usuaìly resort to market rate

discounting. clearly important impìicit assumptions re-

garding the existence and magnitude of subjective discount

of a

ly wi
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rates are being made in using this expedient.

ln addition, some concePtual studies have suggested

the incorporation of other dynamic relations between goals

in an L-P contex on the basis of fami ly cycle relation-

ships. lt should be useful in this respect to examine re-

search related to the nature of fami ly goals over time.

!n general the time dimension in Programming models

implies the existence of a set of normative standards with- ,,..,.,.
. -t-,'- ,,t.in the farm decision group. These standards operate over

a planning period in such a way as to either directly or ,"',-,,''
i: -: :--:ll

indi rectly imply its length. ln the majority of models

a going concern assumption is used to di rectly imply that

goal achievement beyond a point is not significant. ln

¡ddition, standardE of intertemporal eqrrivalence which '

have a number special proPerties are assumed to exi st.

Firstly they are quantif iable as discount rates. Secondly l

these discounting rates are established independently of

the decision environrnent and thus related normative stand- 
i:._.:

ards remain static over the time horîzon. This assumption ,.-,:.'',,.,'

. ,. .-:.-.

of a static normative base holds even where dynamic goal :,';':,'.::;,:,

-t.ttt.t'i','

structures are modeled si nce thei r functional form must

be fixed on the planning date. Thirdly although discount

rates may vary from period to period they must exist in 
,,,,..:,,,,,,
:1:::: '.:

aì I periods. An assumption is therefore made about compre-

hensiveness of the underlying set of normative standards.

Basic assumptions in the time dimension relate to the

existence, dynamîcs¡comprehensiveness, length of run' and 
:,,..,,,:.::
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functional form of group normative standards.

The Financial Dimension

Production and marketing aspects of farming have

long been recognized as important dimensions of farm

planning models. ln recent years, a number of medels have

been developed to accommodate the financial dimension.

Previous comments regarding.the absence of documented

normative intent in operational farm planning at e also

applicable here. However, growth-oriented studîes have

revealed normative considerations in the financial dimension

often as a by-product of the extensive development of other

considerations in the financial dimension. A variety of

means have been proposed for incorporating normative

concepts such as debt avoidance, I iquidity preference and

equity requirements. Since, in general terms, normative

aspects of the financial dimension revolve around the
Iliquidity concept, this sectìon focuses on liquidity'

and specifical ly on the work of Baker [2, B] who has been

a major proponent of the need to expand consideration of the

financial dimension in farm planning models.

Liquidity Preference

The rat ¡ ona I e for i ncorporat i ng the concept of

liquidity reserves into farm planning models is that

l) t'Liquidityil as used here refers to the convertabil ity
into liquîd assets of f ixed assets and debts under the
fi rm¡s controì. Liquidi ty preference is defined as a
desi re for certain ìevels of access to I iquid assets.
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plannerSareeXPectedtorequireacontingencyreServe

against unforseen expense or opportunity. Liquidity is
seen as an. informal Ìnsurance pol icy. opportunity costs

of maintaining high levels of liquidity (that is, arranging
contingency measures to accommodate virtually all possible ,..:...,:.:;:,

'_ :.._.Ì::.'::
:: tt.:"

eventual i ties) can be thought of as the cost of beíng

able to plan under a s i tuation approaching certainty. The

decision makerrs liquidity preference may then be looked

at as an expression of preference for planning under cer-
ta i nty as opposed to unce rta i nty.

Liquidïty is available in many forms and has the
potentiali ty of' being used to insure agaînst a variety
of unforeseen expenditures. Feed grains may be held in

excess of yearly f eed requirements to ei ther mairrtaîn
production or to sel I for cash in case of a crop fai lure.
cash may be withheld from operating capital to take ad-

vantage of a poss ib le drop in feeder pri ces or to provi de

for a sudden outbreak of disease in a poultry flock. Life
insurance may be purchased to prevent forced dissolution on

the death of ê partner or to use as col lateral for unfore-
seen mach i ne repa i rs . The re a re, of cou rse, an a l mos t
I imitless number of possible I iquidity reserves that could
be cited. However, the majority of those that have been

developed fall within the more traditionaì f inancial areas
(eS. savings, investment and credit acquisition).

The process of credit acquisition has been considered
of fundamentaì importance in the growth of farm fi rms.

i.-.-::.:-tÌ:.t.
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As a result of critical rel iance of fírm growth on credit

availability and acquisition terms, growth models (eS.

139, 126, 134] ), both normative and positive, have been

developed which limit credit availability. However, as

noted by 
ltrnruber 

and lrwin [6], pp. I I I "the usual model

constrain borrowing capacity at specified interest rates

and leverage ratios merely by the cash flow required to

service long term debt.rr Recent research by Baker 177

and others has aimed at a more expl icity consideration

of the I imitations on the fi rm¡s credit reserves and the

relation of these reserves to the firmrs liquidity pre-

ference.

lnstead of simply restricting the amount bf credit

by type avai lable in any one time period, Baker has gone

further to cons ider the processes whereby credi t reserves

are generated and absorbed. He has developed the concepts

of a credit reserve at each credit source and a lenderts

preference for various loan uses and sources. These are

incorporated into a system of I inear constrai nts as

lenderrs "interaction coef f icients" and I'credit absorption

ratesrr to achieve a more accurâte portrayal of the credi t

market. Credi t absorption rates relate the net rate at

which each reserve is depleted by various credit uses while

interaction coefficients relate the reaction of specific

lenders to credi t obtained from anotherf 7J.

Given this more precisely defined credit reserve,

the f irm must then determine an appropriate trade-off
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between the benef its of borrowing (leverage) and reduced

liquidity due to reduced credit reserves. The firmrs valu-

ing of I iquidity provided by credit reserves can be incor-

porated in a linear programming framework by assigning either

pos itive weights to credi t reserves or negative weights (not

to be interpreted as credit charges which are also included

as costs) to debts in the objective function. tn the case

where reserves are valued by the farmer at a constant mar-

ginal rate, only a single weight needs to be specified for

each reserve. l,lhere value is a non-l inear f unction of reserve

level, several weights must be speci fied for each reserve

so that the function can be approximated by I inear segments.

Baker suggests that an opportunity cost principle be used in

determining weightings (¡e. what is a dollarts v,,orth of

liquidity f rom a part¡cular credit reserve worth, relative

to I ìquidity from other sources?) between various reserves.

ln this sense, a dollarrs worth of credit based liquidity

should be worth no more than a dollarrs worth of cash with-

held from productive actiities since, in fact, this forms

a very general alternate source of liquidity.

ln any case, returns to a liquidity reserve are

d¡fficult to determïne and no operational procedure has

been gíven. Various levels of I iquidity from a given

source of I iquidi ty may rrrationallyrr bear some relation to

each other (l iquidi ty preference functions are usual ly

held to value increased reserves at decreasing marginal

rates) but I iquidity value weightings relating values ob-
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tained from other sources wi ì I be d¡fficul t to general i¿=

oñ, even in a broad sense. lt is possible to suppose

however, as Baker [8] n"s suggested that certain flexible

credit reserve sources such as banks, might rrrational ly"

receive higher weightings than less flexible ones such

as trade cred¡t.

Smith [126] în using Baker's approach to credit

reserve generation has defined a firmts debt aversion as

a negative weighting iess than 1.0 in the objective func-

tíon (d¡scussed ín the section on the choice dimension).

The relative weightings of other goals such as expected

prof its relative to liquidity reserves are another d¡ff icult

and unresolved issue. Baker has reported some prel iminary,

but far from operational, attempts at determining weights

involved in I inear programming objective functions incorpor-

atinS I iquidity preference schedules by analyzing past

fi rm performance.

Liquidity and Risk

Boussard lZt+l has also developed a technique, ttfocus

of loss", for deal ing with reserves maintained in:thelf-a,c.e-': *:-.
:' ':iitl:''

of uncertainty. He has used the notion of I iquidity as aii

ant¡dote to uncerta¡nty in an admittedìy poritiu" model

of farmerrs behaviour under uncerta¡nty. His decision

maker is al lowed the luxury of planning under vi rtual certain-

ty (negl igibìe possibiì ity of ruin) Uy including I iquidity

constraints in the form of a focus loss concept, on his

current cash flow. The decision maker is viev¡ed as focusing

his decision makíng on a given disaster level of total dis-
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posable income sufficient to cover certain necessary ex-

penditures.

Each activ¡ty is constrained to contributing no more

than a given proportion l/R to the.disaster level. Maximum

per uni t activity contributions (a measure of individual

riskiness) are considered individual foci of loss. ln

Boussardrs study, disaster foci for various crops urere

consensus va I ues g i ven by var ious extens i on experts. Pre-

sumably a focus loss concept could be appl ied ir; a farm

management application by simply obtaining the farmerrs

subjective estimates of total focus of loss, individual

foci of loss ar,d k.

I n a normat i ve context, the above approach presents

the ancmaly that a decision maker chooses to make plans as

if certainty exists, provîded focus loss constraints (a

provision for uncertainty) on choice in the certain environ-
19

ment are obeyed. -Presumabìy, experience has taught him that

he can do so. The basic question of how he would ìike to

choose i n the face of a stochasti c envi ronment i s avoi ded

by assuming tlrat the decîsion unit is suff iciently conserva-

tive to constrain its alternatives to those which closely

approximate a certain pìanning envi ronment.

l2t ln this sense the focus of loss concept is similar to¿ the conservatism often displayed in farm pìanning L-Pts
which limit the acreage ìeveìs at which "risky'r acti-

' vities can enter L-P solutions so that planning can
proceed under assumed certa i nty.



\6

0ther Financial Restrictions

The alternative to using a weighting system to

express the desire for I iquidîty preference is to impose

di rect, borrower-imposed, I imi tations on sources and uses

of credit reserves. Such restrictions may be the outgrowt 
:,,:1,,1,,,,,,,1,,,

of striving in the I iquidity preference area, but may also

reflect other normative functions not related di rectly to

I iquidi ty preference. Johnson L67J, f or exampre, has taken 
,,,,.,,,,j ,.,,. 1

this approach by including borrower restraints on various .1'r¡',"'.''.'-'

types of credit use. 1,',;,,;.,'.;,',",',',
i -.., ..

ln summary, the financial dimens ion reveals a s ingre

concept, I iquioity preference, of overriding importance in

portraying the impact of normative intent on financial pro-

cesses. Further, emphasis appears to be on the application

of this concept to the more traditional financial aspects.

However, a number of less elegant direct restrictions on

credit use and sources have been included in pìanning modeìs

from time to time.

Normative elements presented are conceptualizations ..:',:,,:':.,t.,:,,

'...'.'.'..'.'
of financial preferences or objectives which are presumed t,,..,,,tt:,t,,','

known and measurable as of the planning date. Although 
:r:r'r:i:":::

measurement problems are recognized, ¡t is assumed possible

to quantify the relationship betuleen these objectives and 
,1;,,; .,_,_..,r:.,,,

some overalI objective such as profit maximizatìon. The t.::':"::::':'

decision units liquidity preferences are considered static

even though lendorrs liquidity preferences are regarded as

dynam i c.
|. , >.;: -t.-t : '::

l"r i. ':,;' r:;l:: -'

:,'
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Known I iquidity preferences or objectives generaì ly re-

late to the holding of reserves, and primarily to insure

aga i nst uncerta ¡ nty. Non- r i sk or i ented reasons for ma i n-

taining reserves are of course possible. However, from a

risk point of view an underlying assumption appears to be

that the decision unit desires to plan as though certainty

exîsts (choice is not made on the basis of distributions

confronted) provided certain reserves are maintained. An

additional assumption which wi I I reappear in many of the

model s reviewed concerns the assumed exhaustiveness of

normative elements. Clearly the detai led treatment of

I iquidity suggested here implies an inadequate treatrnent

of these elements by other prescríptive procedures.

. The Consumption Dimens íon

The fundamentaì importance of the product ion-con-

sumption interface in farm planning has been stressed in

farm management I i terature s i nce Headyts presentat ion of

the Household-f irm competitive interact¡on model 157, Ch.

14]. Acceptance of this model has Ied even those specifying

model normative content in terms of non consumption goals

(for example, growth goals such as net worth accumulation)

to recogn i ze'the consumpt ¡on d imens ion as an important nor-

mative modifying infìuence in choices betþreen alternatives.

Farm fami ly consumption functions act as constraints

and drain off disposable income which could otherwise be

made available for investment. Since their influence is
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through investment such constraints are often not fou¡rd

in static models which usually donrt emphasize the invest-
ment process. since virtually al I farm planning modeìs

developed to date have been static, I i ttle attention has

been directed to the consumption dimension. (see Marceau

[86] , Harter [56], Sronehouse [28 J ). The whole farm modeì

developed by Acton [5J however, is dynarnic and incorporates
ccnstraints ancj activi.tíes wl-rich force family ccnsumption

to a $5,000 minimum plus 4o per cent of disposable income

in excess of $12,500. No empi ricar evidence is given to
support the form of the funct i on and no means i s spec i f i ed

for quantificatîon in actuaì appl ication. presumably, the

farmer would simply be asked to state his consumption pre-
ferences in terms of a minimum acceptable consumption and a

ma rg i na I p ropens i ty to cons ume.

The general approach in r¡ultiperiod farm planning 
l

models is to impose a consumption function, often exhib¡t-
ing diminishing marginal propensity to consume, in each time I

iperiod considered. Since a diminishing marginal propensity 
i,;,.:,r:r,ìr,,

to consume implies the approximation of a concave function i'i:.r".i.'
i,.-:. i' .,,,,
'' .: '.:::t::in the constraint system, a variety of means have been de- :.::-::::

vised to meet the convexi ty requi rements of programming

models. A number of models reviewed have chosen to use a I in
ear (rceynesian) consumption function which is both concave and iI,,,,,t:r -.,- .l: ::.,

convex. Hany other models have used a constant consumption

function for similar reasons. 0n a more complex level, L-p

models have been cleveloped which make consumpt¡on a linearly
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approximated concave function of i ncome. concavi ty prob-

lems are overcome by simply maxÌmizing consumption in the

objective function. St¡ I I further complexity has been

added within an L-P f ramework by making-consumption a func-

tion of additional variables such as past income levels and

cap i ta I ga ins.

Farm growth (usually def ined in terms of net worth)

models are usual ìy aimed at an understanding of the role

of various aspects of i nvestment. S i nce consumpt ion

places an obvious limit on investment in all periods, ¡t

is extensively treated in many growth models. A consumption

function simiìar to that used by Acton was'used by Boehlje

and \^/hit" [ì9J in a dynamic L-P modeì of f i rm growrh (g3,000
I

rninirnum plus 50 per cent of disposable inccme above $3,000)

As befoFê, nei ther the form of equations nor thei r means

of quantification were specified. Baker U,8l has investi-
gated the use of consumpt¡on functions exhibi ting diminish-

ing marginal propensity to consume relative to current incom

and exhibiting I inear relations to past income and cepital

ga in.

i n some

rehens ive

i nto fa rm

\9

deta il be-

attempts

planning

Bakerrs model is presented below

rep resent s one of the mos t comp

ma rg i na I p ropens i ty to cons ume

His formal model gives:

¡r

ld

cause

to bu i

mode I s

Th i s type of func
literature. (for

tion is particularly
another exampìe see

cofiìmo n i n
Kay [ 70J).

growtht3)
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consumpt ¡ on out I ayS = f I (cur¡-ciìt ordinary income +

l/4 current capital gain)

f z (pas t ord i na ry i ncome)

f 3 (past capital gains)

the bracketed quantÍties :

ft ís a discontinuous decreasing' marg i na I propens i ty to consume
schedu I e;

where, wi th respect

f? is a constant marginal propensity- to consume schedu I e; and

f? is a constant marginal propensity- to cons ume s chedu I e .

The actua I transl at ion of these concepts i nto an L-p model

has been specif ied by Baker ll,B,r35]. Thís translation is

not particularly important for our purposes except în i I lus-
trat¡ng that it requires that',consumption outlays,, be a

posi tive component of the objective funct¡on to be maximized.

Bakerrs model maximizes a ì inear combination of yearly
consumption outlays and terminal net worth wi th inter-
temporal weightings determined by conventional discountíng
procedu res.

The model developed clearly iilustrates that complex

processes of choice between savings and consumption can be

bui lt into a L-P model. However, no means is given for the

determination of f l, f z, or f 3, for a particular decision
unit. lt seems reasonable to assume non-increasing marginal

propensities to consume and that both normative and positive

elements wi I I exíst in the determinat¡on of necessary coef-
f icients; but these are at best broad general izations which

are far removed from coel=ficient determination.

+

+

to
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The consumption dimens ion revears that ¡ t is pos-
sible to incorporate relatively complex consumption rela-
tionships in programming models. rt is implîcîtly assumed

that the necessary consumption relat ionsh ips exi st, are
speci fiable, and are necessary to the generation of useful
solutîons as of a given planning date. t/hí le it is true
that some sort of normative consumption relationshíps
exist as of the planning date, it is not necessari ly true
that they represent useful normative proposîtions for eval-
uatí ng future periods. Even given that they are measurable,
there remains the problem of val idity over the pranning
period. As in other dimensions, there appears to be a ten- 

idency to think of the normêtive eìement (¡n this case consump- ,

tion) as an input into the pìanning process rather than an

output. lt follows then that most model builders are in-
cl ined to include as many normative propositions as oorr,-
ble within the limitations of their ability to measure,

specify, and pay the costs of analysis. Assuming that
normati ve consumpt ion standards are establ i shed over the
period, it is of course, logically possibre to include
this process within the model, however the relative merit
of th i s procedure versus other methods of accomodat i ng nor-
mative propositions would come into play. Regarding the
particular functions reviewed, two specific areas for criter-
ia development are suggested. The first and most obvious
relates to the relatîve importance attached to various
consumption goals relative to other goals and to each other
since weighting factors are crearly requi red to establ ish
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MPCrs. secondly, convexity reguirements place specifîc
constraints on the specification of consumption functions.

The Risk Dimension

Up to this point, we have discussed a variety of
dimensions of farm planning programming models. Explicit
consideration of one essential dimension, however, hes been

omitted. This section considers the expl icit incorporation
of risk elements into farm planning models '9rn contrêst
to the more impl icit risk accommodating elements which have

been discussed in the time dimensîon and the financial
dimension. ln carrying out an examination of the risk d¡-
mention, it is useful to examine, first the role of uti I ity
concept$ and secondly their incorporation into risk planning
mode I s.

llt lncorporation of risk elements is taken here to be the
development of: a constraint set which is feasible under
all possible states of nature, and a choice criterionwhich reflects the preferences of the decision unît given
the risky situation at hand. That is, environmental
description must account for stochasticity white norma-tive elements do not necessari ry have to. clearly qua-dratic programming and chance constraint progr"rrnlng êrenot ¡ncluded unìess they incorporate a stochastic con-,;, straint system: focus loss programming is excìuded be-cause its constraint system contains infeasibilities for
some states of rìature. \^lhere such modeìs have been used
without making provision for the risky nature of thedecision environment, ñormative content appears to refìect
the model builderrs need to constrain the'output f rom an
inadequately specified modeì as much as ¡ t refìects thedecision unitrs intentions.

l:.1
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. The risk dimension has only recently been incor-
porated into programming models in a manner approaching

our definition of operational ity (see Cocks [31], or Rae

Ittt and 112f . cocks, in a major move toward systematic

stochastic farm planning in a programming context, has

developed what he calls the "linear programming theory

of farmi ng systems'r. Th i s approach accounts for major

elements of uncertainty in both the object¡ve function and

the constraínt system. His approach is sufficÍently general

that ¡ t has been used extens i vel y as a framework for th i s

section on the risk dimensio n.'Ð

ln general, the aim of Cockst discrete stochastic

multi-stage approach is to provide a more accurate protrayal

of the decision environment by includíng the concept of dïs-
cretely stochastic elements in a I ìnear constra¡nt system.

Models developed ro dare (Uy Cocks [3.l], and Rae lllZ,
111]) 

,have focused normatíve content in the object¡ve function
which has been variously specified as a linear, rinear-by-

approximation, and quadratic functíon. Theoretic support

for the specificatîon of normative content in these, as in

vîrtually al I stochastic farm planning moders is provided

15) A brief discussion of a more simpl istic ,rFAT' approach
which achieves the same purpose is also included.
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by the maximi zat îon of expected ut i I i ty max im. t Thu,

before considering actual programming formulations, it

is useful to briefly touch on the nature of uti I ity

concepts used in farm planning modeìs.

At theoppos i te end of the model complexi ty scale a

non utility oriented approach to risk in the decision

envi ronment has been reviewed in [31J, and demonstrated in

[gfJ. lt is only brîefly reviewed here. The ilFAT" approach

is essentially a f ormal ization and more extreme 'vers ion of

the conservat i sm often pract i sed by fa rm management spec i a I -

ists in evaluating farm alternatives. According to this

model , the decis ion uni t attempts to maxi mize the expected

value of a given goal function subject to the additional

normative constraint that the usual linear constraint system

must be feasible ín any foreseeabìe state of nature. This

The aim of this chapter is to provide a programming
framework for the creation of useful evaluation
criteria. Utility theory as such has played a minor
role in models that can be termed operational in a
farm planning sense. However, the effect of utility as
a supportive concept and its more explicit use in
some risk oriented objective functions makes it useful
to include Appendix A to reìate some broad generaliza-
tions inherent in utiìity theory which support the more
narrowly based context establ ished in this chapter.
Many systems of axiomized rat¡onal ity have been devised
to al low operational development of ut¡ I ¡ty functions
and to support the use of utility based strategies. An
excellent review of the ut¡l¡ty concept may be found
in Becker and McClintock tlfJ. More rp."¡ål¡zed present-
ations are in Fishburn f 4i, ,*OJ. Farm management orient-
ed treatments are given by Haìter and Dean [SqJ and
Dil lon [36J.

t6)



approach represents and ultimate degree of conservatisrn

where the decision maker is wÎlling to go to any length

to ensure that he can effectively paln under certainty.

Risk is rejected, rather than being considered a variable

in making choîces.

rrUtility" in Farm Planning

ln the following discussion of ut¡lity in stochastic

farm planning models four points are iìlustrated:

l. UtiIity theory as used in farm planning models provides 
,.,,;,;

a prescription for individual action in a risky situation. 
j::'':

2. Uti I ity models are based on axiom ized rational ity which .

may or may not be acceptabìe to the decision unît. How-

ever, acceptability is requÌred îf a util¡ty function is

to be derived and maximization of expected uti I ity is

to provide a reasonable strategy for group action.

3. The need for an acceptable rat¡onal ity in utÌ I i ty models

does not abate when the need for actua I ut i I i ty funct i on

derivation is removed via efficient set approêches.

4. Diminishing marginal utility is normally assumed.

Farm planning models incorporating uti I i ty concepts

under non certai nty have, in general , been non-commi tal

about the nature of their intended decision group and thus
:t : :. '.:: :

the acceptability of axiomized rat¡onality. ln the usual .'':'''1:.

case, they are as well non-commital regarding precisely

which axiomatic system they propose to use in support of

their use of util¡ty. However, the notion of an individual

decision makerrs utility function, as an ideal choice criter- ].,,,,-,,,.

ion defined up to a Iinear transformation and on one or more 
:: I

55

'l:ii...
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goal achievement continuums appears to be impl ici t in re-
viewed model s and farm management I i terature ("g. scott and

Baker [lz4J, Gunn and Hardaker f52]).
' The acceptance of any one of several systems of

axiomized rational ity permits the derivation of a uti l ity
funct i on and supports the use of max i m i zat i on of expected

ut¡ I ¡ty strategy in planníng under non-certainty. The

expected uti I ity proposition has obvious appeêl to farm

planners who note on a strictly pragmatic basis, that
other things being equal, i"rru., prefer alternatives with
high expectecJ returns, and that other thins being equal,
they prefer more certainty to less. As i I lustrated in
Figure 3.1 below, for a single goal utility function, the
maximization of expected uti I ity crite-ria is capah!e of
cop i ng wi th both of the above pragmat i c not i ons .

ln Figure 3. I M is a measure of goal achievement

and u is a measure of urility. The probability of m[p(N)]

and rhe probability of its utility [p(U(l.,t))] are equaì

probab i I ity measures s ince there is a one to one co¡-respond-

ence between levels of u and M. The expected utility of
goal achievement distriburion #¡ is denoted E(u(M¡ )). Among

al ternat i ves wi th equal expected payoffs, Max. E (u) wi I t

favour narrobrer dispersion over wider. Among alternatives
with similar distributions, Max E(U) will favour the one with
the highest expected payoff.
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P [U (M)]

u (¡,t)

r (u (ur) )

e (u (r"r, ) )

U (M)

Figure 3.1 Maximization
Expectation

of Expected Ut i I ¡ ty and
- Variance Tradeoffs.
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However despite its pragmatic appeal the ut¡l¡ty

concept is fundamental ly a model of individual rat¡onal i ty.

The additional assumption that it is equally val id for the

farm f irm decision units is required to support its use

in farm planning. The tendency to assume that a single

maximizing preference function exists on the decision date

has al ready been ci ted in the financial and consumption

dimensions. Since the uti I ity concept provídes the only

tested procedure for developing such functions í t is

important to note that it places the same normative I imits

on farm deci'sion units as ¡t does on individuals. To

permit the use of a utility function the function itself

must be static over the planning horizon. That is ¡t must

not con ta i n exogenous va r i ab l es . Even, more funclamenta l

are requirements that a preference function exists, that

¡t is exhaustive in îts abi I ity to evaluate alternatives
t7t'and that ¡t be quantif iable. r'

For a large subset of stochastic farm planning

models (Quadratic Programming Models), no explicit de- , ,,,,

rivation of a utility function is required(fg.[124J) . ,,,.,..
.,'-",'.':.:,

Rather, parametric variation of a risk aversion coeff icient :

is used to solve several dífferent problems each with a

different objective function. For exampìe, we can consider

the single goal quadratic objective function;

lU A more exhaustive examination util ity axioms is in
Append i x A.
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l= ãx-ÀxAx (¡)
where ¿ is a vector of expected payoffs associated

with a vector of control led variables (x), ã' x is total
expected payoff and xAx i s the tota I payoff va r i ance. A

Taylorrs series expansion of the util¡ty function U(V)

abount the mean U(l) where

Y = cx (4)

shows that the above objective function closely
approximates a large number of concave expected uti I i ty
funct i ons.

Taylorrs Series gives:

u (y) = u (l) + u' (Y) (v-V ) /t+ u" (l) (y-V)2 /z+.. . (¡)
;

Applying the Expectation 0perator yields: 
l

E [u (y)] = u (V) + u' (í) E (y-í) + tr" (V) e tv-il2 /z (6) 
i

i

=u(EtYl)+Àv[v]+... ) (z) 
I

Since À

the third may be assumed negl igible, and since u is assumed 
i

l8t
an order preserving transformatïon ¡t foìlow that: / 

,'.,,.,',.,,,,

Hax E [Y] +,r V [vJ = MAX u (r fvj ) +X v [v]:¡ MAX EIU (y)J (B) ,''"""'

Parametric variatîon of À generates an I'eff icient sett of
programming solution's in the sense that for given values

of À, no higher value of E(Y) and/or lower value of V(y)

exists, which g"nerates a higher expected uti I ity for the

approximate uti I i ty function. ln choos ing from the resul ting

r. .;'-;._ ::

lBlr= impl ïes equivalence,x implies approximate equal ity.
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Itefficient setrt, the decision unit is assumed to be

choosing the correct risk aversion coefficient and thus the

correct uti I i ty function. Even in efficient set approaches

howevefr the planning strategy is maximization of expected
t9t

uti I ity and ís not normal ly tjurtified other than by

reference to one or several systems of axiomized individual
rat¡onal ity.

The use of ut¡l¡ty in planning models ("s in the

above example) also general ìy requi res the assumption of
a concave (risk averse) uti I i ty funct ion for ei ther the

efficient set or given uti I ity function approach. This

mathematical requirement, although serious reservations
have been voiced [69J is normal ly not assumed to I imit
prob lern speci f i cat i on.

Risk and Uti lity

Raers elaboration of cocksr multiperiod farm plan-
ning model incorporates the most general descriptîon of the

20t
decision envÌronment of any model reviewed. t|lthough its
primary contribution is to accurate portrayal of envi ron-

mental information constraints a brief revíew is presented

to show that the model is capable of coping with decision
environments in which normative consîderat¡on of uncertainty
ïs mandatory.

l9) lt is possible rhar the use of effic
may be justified by other than uti I i
normaì approach however has been to
f i ca t ion .

20) A concise review of various possil¡le
ast¡c programming in farm planning i

ient set approaches
ty grounds. The
use such a justi-

approaches to stoch-
s siven in [¡t].
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The basic approach is to bui ld on the base es-

tabl ished by non stochast¡c multiperiod I inear constraint

systems. By allowing discrete stochastîcity of up to

all coefficients in the constraints, the decision unit

plans at ¿ec¡s ion date rrtrr only on the basis of a knowìedge

of coef f icient eventuations in t-i, t-¡-1, t-i-2 (i=s,1,2r..).

Future coefficients at each decis ion date wi thi n the time

horizon are know probabi I istical ly. The recognition and

specification in a I inear constraint system of this funda-

ment.al characteristic of information flow is the major

contibution of the model. The addition of information con-

straints in stochastic framework ensures that the fi rmts

rractions must be such that ¡f two d¡f f erent envi ronments

are the same up to a given date, then his actions must be

the same up to that date" [3.l, p. 937. A more detai led

explanation of constraint specification for i-O can be found

in [31] and for ¡-l in [ttz, lllJ.
The above model shares wi th other less general

stochastic models the need to consider a risk dimensîon in

the objective function. The clearly established stochastic

nature of the envi ronment yields outcomes (levels of goal

achievement) wh îch are probabi I ity distributions rather

than fixed points. Choice is between strategies or altern- 
,,¡:.::

atives with associated outcome dîstributions rather than i¡..',',',','1i,

point outcomes. The vìrtualìy universal means for operation-

aì and theoretic support of farm management choi ce cri teria

in such si tuat¡ons has been provided by the maximization of
r:_::l:;:r:
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exPecred ut¡l¡ty.

ln Cocks' illustrative model [3t, Ch. lV, V], tv,,o

expected util ìty-maximizing objective functions defíned on

a single goal are used. ln the first case, uti I ity is

cons idered to be I inear in V.. Theref ore,

MAX E(u) = MAX (z). (g)

I n the second case,

[J = r (z).

Since f is concave; this implies that E(U) is closely

approximated by a quadratic objective functíon,

(lo)

E (z) -øv(z). (r r)

Since in this particular model,

7=(c,T) (l,o)' we have in the f irst case (lz)

MaxE (U) =EIZ]=EIC+T] "nd i n the second case ( f;)
MaxE(u)=E (z) - øv(z) = EIc + r] - ØuIc+ct], (14)

where 7 is a relevant measure of goal achievement defined

on the various outcomes speci fied for the deci sion i

environmeflt, 
) '

C is consumption in period number 1, ;,;.1..;,,,,
. 

t.t, 
.'T is terminal net worth, ;:..,...:..,..

ø is a constant coeff icient of risk aversion 
:::'":::r

derived from f,

E íS the expe.tât¡On OpefAt.f and 
rr,.:jr::,tr,:.,:

V is the variance operator. ,r:iì,.',:'.1':

Over the two year horizon, terminaì net worth is weighted

in the "goal functiontrby a subjective discount of t0 per cent
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re¡ative to year one consumption. That is,

1t = cr+ T: T. (rs)

ln the second case where risk aversion is a significant factor
in normative content,

E(u)=s(cr */7r) - Øv (r.l *frr). (16)

The level of risk inherent in any solution ís assumed to be

given by the variance in the level of achievement îndicated
by the decision unitrs "goal function,'. Although the sub-
jective weightíng withín the "goar function' is fixed (no

operational means of specification is given), ¡t is sug-
gested that the relative E-v weighting, ø, be determined

by parametric programming on ø, and the decision unit's
choice between al ternate sol ut ions, each of wh!ch has a

uníque øk (k=1,2,....).

Rae lllz] r,"s used a rinearry approximated (separ-

able programming) non I inear uti I ity function in con-
junction with a discrete stochastic I inear constraint system

incorporêting known constraint coefficients in t-1, t-2,...
and probabilist¡c knowledge only in t, t+l,..... Since

the problem si tuation ínvorved three stages wíthin a one-

year time horizon, goals incorporated were short-run and

time discounting was considered unnecessary. The farmer

exprêssed a des î re to ach i eve an annua I i ncome of $6,000,
a desire to avoid income variability from year to year and

a desire to produce quality products. The f irst and

second goals are introduced into the model by way of an
r:i,:,:
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estimate of the farmerrs uti I ity function. ' Estimation

revealed a uti lity function that uras steeply sloped up to

about $6,000 annual income where ¡t level led off and was

also concave (risk averse) over the entire range of positive

net i ncomes. Thus both goal s were i ncorporated by maximi z-

i ng expected ut i I i ty.

Rae [llt] has also suggested that this use of the

ut¡l¡ty concept can be extended to multigoal cases, where

the farmerls preferences are expressed i n terms of several

goals, for example, net income and terminal net worth.

such a case, he suggests that one uti I ity function be

derived for each goal and that a I inear combination of the

two utility functions be maximized using subjective weight-

î--. 4^¡+nrc ,.,h!ch ¡nrr_1 ,.l h+ r¡=riai 
^.r5ñâf 

ric.l lv rathar th:nlrry rq9Lva) rr¡ir9¡. evtas ¿- ïa¡ ¡-u Pq¡q;;;=L¡ :!q¡:, ¡cL¡i-i -,¡ui:

estimated "t priori.

A different approach to the normatïve consideration

of risk in farm planning via I inear programning has been

suggested by Boi svert f2l 551 Rather than i ncorporati ng

a risk oriented utility functÌo'n as a choice criterion he

suggests that normative content should focus on the abi I ity

to ward off disaster income levels. The programming model

2l) To see this more clearly with respect to the risk avoid-
ance goaì, consider any concave ut¡ I ity function and two
alternatives, (") a 50-50 chance of .5x and l.5x and (b)
a certain 1.0x. Since the uti ì ¡ ty gain of an increased
.5x (relatîve to the certain l.0x) ¡s less than the
ut¡l ity loss f rom a loss of .5x, the certain l.0X wi ll
always have the highest uti I i ty as long as the function
¡sstrictly concave. lf the function is ìinear, risk
avers ion is not exh ib ited s i nc" uIE (x)] = E [u (x)] .

ln
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developeci incorporates the notion of chance constraints

and uses a prof¡t-maximizing objectíve functíon. ln effect

the decision maker is viewed as having a lexicographic

utility function of the form,

(tt)u - 9(t, t-P)

where I = income and 1-P is the probability with

r¡rhich less than g iven resource use level s are

assured.

ln addî tion i t is assumed that

(") g/ t>o

(u) g/ (1-P) > o and

(c) I substitutes for 1-P at a diminishing rate.

The programming problem formulated is
n

Max. X C. X,
lJJ

n

subject er[X ê,, x. <b,] < P

to 1 lJ J l-

(ta)

(te)

(zo)

(zt)

"j 
>:0, i=1r...rm, j=lr...rft

or n
subiect X a.. x. < b.
to I lJ J I

22

X. 0, i=lr.,.rm, j=Ir...rf,, (ZZ)
J

where b1 ¡, a constant such that b: is exceeded wi thr¡
probability < P.

Based on the assunrptions made regarding the_decision makerts

utility function an efiicient set approach is elaborated

'::!: . .-.'

':::ì
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since the above uti l i ty assumptions suggest an l-versus- :

P trade-off. Profit maximizing solutions are calculated for
different levels of P (the probabi I ity of exceeding resource

requirements). ln Boisvertrs model [2lj the only resource

level concerned is "a.vailable f ield operating timeil. The 
,.,,,,

decision unitts choice of a solution from the efficient

set generated irnpl ies a level P (" measure of securi ty
desire) given the val idity of underlying util ity assump

t._:..: j.i

tions. lt should be noted here, as in the focus-loss model '.,t'.,

Previously mentioned, that the decisîon maker does not ,,',,,.'
I t 

":''"choose to evaluate risky alternatives, but rather to out-

I ine a set of conditions under which he is wi I I ing to

pretend risk does not exist. :

As have prevÍous dimensions the risk dimension

suggests the existence and measurability of a comprehensive,

exhaustive normative base for decis ion making on the planning

date. However, in the risk dimension the assumed need for
exhaust i ve treatment of normat i ve content wi th i n the pro-

gramming model is shown more clearly through the use of

uti I ity theory. The demands of uti I ity on the make up and

goaì structure of the decision unit (see also Appendîx lll A)

22) An alternate formulation [96] where stochastic elements
are concentrated in the tèchnTcal coeffi cients has

E[q¡,rj *-d¡ (x B¡*)l/'go, where "¡,* is rhe ¡/th row of

technicaì coefficients, B is a variance-covariance matrix
for "¡r, and d¡ is the normal deviate associated with p.
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suggest that decsi ion unîts possess very unified, idenri-
f iable and consistent goal structures. Even the eff icient
set approaches suggest that a goal structure suff icient to

imply appropriate trade-offs and the selection of.a correct
solutîon f rom the set is in .existence. uti lity theory îs

quite specif ic in assuming that the deci5ion unit is an

individual and al I normative assumptions are vested in a

measurable uti I ity function. At a st¡ ì I more specific
level individual uti I i ty models reviewed make assumptions

about relevant measures on which ut¡ I ¡ty should be based,

continuous versus lexicographic functions, and the degree of
approximation achïeved by ef.ficient-set approaches.

The highly specific nature of normative concepts

in risk models has been illustrated. rn additÌon these

models tend to build risk concepts on top of concepts from

other dimensions resulting in even more complex normative

models. The rrFATrrmodel, the chance contrained model and

the ut i I ity model are examples of radical ly d¡fferent and

very specific approaches to normative content. chance

constra¡nts define probablistic conditions under whîch

the decision unit is wiìling to plan with certainty, utility

approaches assume that risk îtself is valued while the
rrFATrr approach assumes risk must be avoided at all costs.
This specificity of normative concepts combined with the

size of matricies involved ("g.[:tJ)suggesrs the additional
assumpt¡on that group normative standards related to risk

evaluation are few and quite specific.
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Sugges ted a reas of i nqu i ry appea r to i nc I ude the

makeup of typical farm decision units, the consistency and

exhaustiveness of existing goal structures, the measure-

abi I ity of normative decision standards, the development

of goal structures, risk sens i tive areas of goal holdi ng

and exi st i ng procedures for accommodat i ng ri sk-or i ented

normat'ive standards.

The Choice Dimension 
i..::¡1.':'
:' ,,..: ]

ii, l....',;.Al I of the model dîmensions discussed above cut

across the choice dimension as a result of their normative

focus. For this reason, discussîon of certain broa

issues in the coice dimensÌon has been reserved to avoid i

Ì

unnecessary dupl i cation and to permi t a drawi ng together of l

l

simi lari ties in normative elements from a variety of I

dimensions. l

'TwopolaraPProachestothedevelopmentofchoice

criteria, each associated with a school of thought in :.;::,:': .:i:. j

, . ," ,.,::'"
utiìity theory appear in the literature. 0n one hand, it is ,-, ..., ,

arguecJ that a super function, încorporating levels of goal "::'.',",,:'

:'
achievement and appropriate trade offs for al I significant

goals, can be def ined and maximized. This approach is 
;.:..::.suggestive of the use of a multÌdimension utility model i,,,,,.,,.,,,,.

(See Appendix A). 0n the other hand, ¡t is often argued that

a hierarchy of firm goals of varying importance exists.

0nly an acceptable level of achievement .vr¡th respect to the

most important goal wilI permit the second most important ;:::.,:.:.,:,
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goa¡ to i¡e considered, and so on. There is no possibi I ity
of trade off between goa I s. r n programmi ng terms, th i s
amounts to a planning process of starting by doing as well
as possible wi th respect to achievement levels of the least
important goal under consideration, given specified levels
of achievement for more important goals. lf no feasibìe
solution exists, the second least important replaces the

least important as an object of maximization and the least
important goal is dropped. The process continues until
an acceptable solution is reached. ln a utility setting,
this approach is known as a lexicographic uti I ity model

[¡4, ch . 3] .

ln the following discussion of choice criteria,
discussion is restricted to the function to be maximized

wi thout rega rd for i ts status wi th respect to the two above

fundamental.approaches. rn doing so the possibility of goal

constraints which decisively limît the range of the criter-
ion function is acknowledged, but these lrave previously
been discussed in connection with various model dimensions.

The purpose here is to take a closer look at methods of
specîfying such trade-offs as are deemed necessary in the

objective function. The objective functions reviewed may

have one or several goal variables and one or several sub-

goal variables and appropriate methods of al lowing for
appropriate trade-offs between and within goal areas. ln

the usual case, some trade-offs are establ ished within the

objective functions and quaì ifying goal constraints exist
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as weì'¡ . Most cases reviewed fall somewhere between the

two polar cases cited above.

The genera I app roach to deve I op i ng t rade-offs

appears to have been to defin" (l ) goul function (s) for

each time period, then (2) to aggregate simi lar goal

achievements over time using time discounting, and lastly
(¡) to weight dïscounted values related to each goal

achievement series. The general scheme fol lowed is out-

lined in Figure 3.2.

Number of Goal
Variables /Period

Natu re of Goa I Func-
tions in each Period

Numbe r of
Time Periods
Static

-/Linear 
Approximati 

static (l)

( ¡) compound t/ 

r ',.pProxrmarI 

Dynamic ( l)

Figure 3.2

::.: i':

l.-- :.- ::::i;
i':.:'::.'::jt1ì

Linear Approximation\

'Dynamic ( l)
(l) simple

Static (ì)
Quadrat¡c

Dynamic ( l)

Choice Functions of Current 0perational
Sïgnificance

Choice functions of current operational signif icance

appear to fal I into six broad categories which are not

intendecl to be exhaus t ive.
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(a) A simple static I inear approximatîon is a concave

function, of a single level of achievement, which has

been approx¡mated by I i near segments (ray be only one

segment).

(b) A simple dynamic I inear approximation is a I inear com-

bination (with weights given by time preference dis-

counting) of concave functions of a single level of

achievement over time, each of which has been approximated

by linear segments.

(c) A compound static linear approximation is simply a

I inear combînation of simple static I inear appoximations,

brith weights determined by the decision maker's prefer-

ence between goa I s.

(d) A compound dynamic I inear approximation is simply

7l

a I inear combination of simpìe dynamic I inear approxima-

tions, with weights determined by the decision makerrs

p refe rence between goa I s .

(") A simple static quadratíc function is a quadratic

functïon of a single level of achievement.

(f) A simple dynamîc quadrat¡c function is a I inear combi na-

tion (r"rith weights given by time preference) of quadra-

tìc functions of a single level of achievement over time.

The whole farm approaches of Marceau [86], Gold-

schmidt ÞoJ,Harter [SgJ, Stonehouse [lzA], and numerous

others working rvith static f arm planning models have used

single planning period profit maximization, variously but

simi larly defined, as a choice function. Dynamic elements

i -.4 . :.: :
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such as capital investment enter only via their effect
on the single period profits. other erements of personal
preference have not usual ly been considered in the choice
functions of these studies. The choice of some form of
profi t maximization in these cases is normal ly justified
in one of th ree vJays .

l. The model has a sufficientìy specific area of appr ication
or a suff icÎently short horizon that prof it maximization
reasonably represents the f irnrrs preference within the
g i ven context

2. The firm being moderred is rarge enough to have a

rather fornralîstic set of objectives among which
profi t maximizatìon is the dominant goal.

3. The choice of objective functio' is not cri tical. and

faci I itates the examination of environmental problems.
Marceau' Stonehouse and Harter have deveroped short run

static models for which profit maximization has a reported
relevance in the farmerrs view. (see Stonehouse llze, pp

l6l-1641, or Harrer 156,ch. gJ). Gordschmidt has anaryzed
decision making on comparitively large rsraeri farms with
relatively formal istic goal structures favouring the use

of profit maximization preference functions. ln other
cases' the use of profit maximization has been justified
by the fact that other pìausibre functions produced simi lar
solutions.

The process of farm plannîng is conceived of as a

more wholistic approach than that envisioned in the static

j'i - 1.:
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whole farm approaches above and normal ly does not operate

in the context of formal organization goals. Therefore

¡t is neGessary to examine other more complex choice

functions in dynamîc farm growth and planning moders. ln

general the normative aspects of such models are of a

non-empi rical nature, but do i I lustrate the types of ap-

proaches which are technically feasible. Acton [5J rollow-
ing Candler and Boehlje [Zg] has used a mixed integer

linear programming planning model to maximize a compound

dynamic linear approximation. This weighted sum of terminal
free cash balances, terminal assets and termi nal debts is

maximi zed subject to annuaì fami ìy consumpt ion constra i nts.
He suggests that weights be establ ished on the basis of the

firmrs preference. Revision of weights is suggested if the

initial solution is not sat¡sfactory. No technique for
deriving weights is specified, but reference is made to an

iterative estimating technÌque suggested by candler and

Boehlje [Zg] which is discussed later in this chaprer.

Marrin and pìexico [SB] and Martin [ggj have defined

several simple dynamic ìinear approximation objective func-

tions in the process of studying the phenomena related to

farm f irm growth. They considered maximÌzat¡on of : (r)

und i scounted gross sales, (2) the present worth of net

returns, (¡) the present value of land ownership, (4) acres

farmed over the planning period, (5) discounted gross sales,
(6) âcres operated in the last production period, (7) un-

d i scounted net returns, (B) owned cap i ta r at the end of

::: . '..:.'ì

:.:1,¡ì
:;:l i:

t'
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the planning period, and (9) the present value of consump-

tion. Al I are I inear functions of specific yearly out-

comes, most of whîch are di rectly related to net income,

the remainder are income dependent. ln discussing the re-

sults of their analysis, they point out that apparently

dissimi lar objectives often yield optimal solutions that

are strikingly simi lar. Fo¡. example, maximizing the present

value of consumption over the planning period and maximi zing

the present val ue of prof i ts (or any of 5,7 ,8,6,), f rom the

nine objective functions above) result in simî lar capital

accumulation profi les for their test situation. Martin

Lg9, p. 461 concludes that since most of the objective func-

tions give similar capital accumulation results, "the

objective function subject to the restrictuions of the model

used in this analysis is not a sensitive variabler'. lt

should, however, be noted that sensîtivity in this context

refers,to farm growth.

Duvick I39J has used an unweîghted sum of the present

value of yearly consumption and terminal net worth (unother

compound dynamic I inear approximation) ¡n a multiperiod

study of the financiaì aspects of farm growth. He compared

the resulting solutions with those obtained by maximization

of ei ther of two simply dynamic I inear approximations,

specif icat ly maximization of terminal net worth and maximi-

zat ion of the present val ue of yearìy consumpt ion. Duvi ck

139, p. 927 concl uded that, " i ncreases i n consumpt ion and

net v'rorth a re dependen t on a lr igh I eve I ol= income and i t



appears that maximizing both goals wi I I give a result near

to that obtained when maximizing net worth alone and at
I ittle expense to consumption". Maximization of consump-

tion alone, on the other hand, led to a signif icant de-

crease in terminal net worth. considerable contrast was

apparent between solutions obtained by maximizing terminal
net worth and the present value of yearly consumption

seþarately.

smitrr Irz6] has used another compound dynamic linear
approximation objective function to study the financial
aspects of growth in a ll inear programming model of an

lllinois grain farm. The objective function used is present
value of terminal assets plus present varue of yearly
consumption abo.¡e a minimum minus 1.25 times the terminal
real estate debts minus terminal non real estate debts. He

also used two simi lar function: one wi th the real estate
weight changed to 1.0 and the other with a debt aversion
weighting in each model period. No empirical justifica-
tions are given for the form of the objective function.

cocks and carter [¡zJ have developed (using elements

of theory of the firm and uti I ity theory) seven, wealth_
consumption oriented sîmple and compound dynamic I inear
approximation goal functions to represent possible choice
functions in a multiperiod linear programming context
rvhich includes a variety of possible enterprise choices.
Among choice criteria considered are:

:'. ':'
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l) Haximization of the present varu "'Iof future
yearly consumptîon where yearly consumption is
discounted according to timing to reflect time
preference and quantity of reflect diminishing
marginal utility.

23t
2) Maximization of the present varu" =of y.arry

profits subject to profits being reinvested.
2?t

Ð Maxi mization of the present value"lof yearly
profits subject to profits being withdrawn.

4) Maximization of the present va.lue of cash flow
(¡.e. cash generated yearry for consumption use

and terminal net worth).

5) Maximization of terminal net worth.

6) Maximization of the present varue of a r inear
combínation of (r) and terminal net worth for
each of several weighting factors. (rr¡e f irm is

allowed to choose the weight which it feels most

appropriate.

7) Maximîzation of the internar rate of return
where return cons i sts of the consumpt ion frow

plus terminal net worth.

They suggest a parametric treatment of weal th-con
sumptìon weights to give solutions from which the fi rm can

apply its own preference functions. ln general, they draw

the conclusion'rthat plans are sensitive to goals and that,
in setting up wealth consumption goals, choice of weightings

i :r r-:i:'i,.23) The discount rate used was l0 per.cent.
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is I ikely ro be cri ticalt, I3z,
were obtained by Boehlje and t^Jh

the maximization of the present

i ncome and the max i m i zat i on of

period linear programming model

and financial processes.

772l+I
p. 40Bl. -'s¡milar resuìrs

ite Ilgl who invesrigated

value of annual disposable

terminal net worth in a mul

, êffiphas i zi ng p roduct i on

ri-

The above resul ts are not enti rely i ncons i stent
with those of others who have not found similar objective
functions sens itive, si nce they normal ly have only referred
to the effect on growth in citing insensitivity. The

cocks-carter and Boehl je-t^/hite moders have a greater abil ity
to display differences between objective functions because

they incorporate enterprise selectÌon which the Martin model

(previously discussed) in particular does not.
Baker IBJ f,"s i llustrated a I inear programming

formulation which al lows diminsihing marginal propensity to
consume and I iquÌdity preference to be bui lt into the objective
function. ln general, the liquidity preference procedure is
to place subjectively determined reservation prices which

increase as reserves are depleted, on variously classif ied
(e.g. by source or use) I iquidity reserves. D¡minishing

2!J ln addi tion they note that the maximum-Ìnternal-rate-of-
return cri terion forces time preference to discount at
the maximum internal rate and that in view of the unique
nature of the terminal state in any planning model (i.e.
¡t is the beginning state in the next planning period),
¡t is concluded that some weight wi I ì i it "ty u" given tothis state in choosing alternatives.

i.. t .-1.
t;.:.:':':'

:..'
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marg¡nal propens¡ty to consume is accommodated by placing

decreasing weights (mpC's) on disposable income used in

consumption, as the level of consumpt¡on increases.
rrConsumpt i on response to current i ncometr i s determined by

applying MPCrs to income from productive sources and

capital gain. ln addition, Bakerrs model makes a provision

for t'consumption response to the past yearrs incometrand

t'ccneunptlon response to the previous yearts capital gaint'

to be I inearly determined by the income and capital gain of

the previous year. I'Consumption outlay" in any one year is

the sum of the c i ted funct i ons of cu r rent i ncome and cap i ta I

ga i n, the pas t yea rrs í ncome and the pas t yea rts cap i ta I

gains. A weighted sum of yearly consumption outlêy and term-

inal net worth is included in the objective function. lnter-

temporai equivaìence is estabìishecj by appìyin9 convc¡iLional

discounting procedures to consumptionrroutlays" in each year.

No operationa:l procedure is given for the determination of

weights reiating decreasing margina'i propensi ty to consume,

increasing I iquidity preference, the relative importance

attached to I iquidity, consumptîon and other goals, inter-

temporal preference or the I inear influence of past income

or capital gain on consumption. lt is established that such

weightings are w¡ thîn the capêbi I ities of a I inear pro-

gramming formuìatîon. However, no evidence is submitted

to the effect that normative standards in these êreas may

be expressed in this way.

The capaci ty of programming formulations to

permit subjective weightings of various farm goals has been
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noted. However these madels normally use "reasonable',
weightings for i I lustrative purposes and no operational
procedure for estimation of weights îs indicated. candler

and Boehlje [28j have detai led an adaptive process of
weight determination for both money and non-money goals in

linear programming capital accumulation models. The proce-

dure partially avoids a'priori mapping of goars into a

single preference dimension.

Their approach begins by defining a goal function
for each conceivable goal. lndivÌdual goal functions are

def ined such that arbitrary relative values, associated

with the given goals from various alternatives, are additive.
That is, they give a total amount of achievement from al I

so'Jrces with respect to the given goal by direct summatîon.

It is implicitly assumed here that the decision unit can

ag ree on the exten t to wh i ch each sou rce of goa ì ach i eve-

ment contributes to a scale relating totaì achievement of
that goaì. This assumption is naturally more perilous when

goals for which no standard of measure exists (for example,

togetherness or pollution) 
"nd scaling is more arbitrary.

lf agreement cannot be reached on the specìfication of
certain goal functions, it ìs suggested that the problem may

be shifted from the goal function specif ication stage to the

weight determination stage. This is possible by either
breaking dor^rn goals into sub goals to yield a larger number

of goal functions for which scal ing procedures may be agreed

upon, or by i ncl ud i ng more than one sca I i ng procedure for
given goal (i.e. by effecrively defining additional goal

functions) with the hope that agreement may more easi ìy be
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reached in foilowing stages in which weights associated
with each goal function are determined. 0nce al I contri-
butions to each goal have been reduced to a singìe addi-
tíve dimension and appropriate scal ing procedures are
determined, the problem of reconci I ing confl icting goals
can begin. First, arbirrary weights (À.¡ I ro be appl ied ro

each goa I achievement level are determi ned by or for the
decîs ion unit. The resurting choice function is then used

in optimizing a I inear programming problem.

Given these weights, the linear programming solution
obtained gives the highest possible level of achievement

of each goaì that can be obtained without reducing the level
of achievement with respect to other goals. ln all I ikel i-
hood, the resui ting "efficient setr of goal achievement

level s wi I I prove unsat i sfactory to some group members who

are now in a better pos i tion to resume negotiations on the
relative importance that can be attached to various gdals.
After negotiation the weights may be revised (taking note

of 'the direction in which weight change is warranted) and

the process is repeated. lt is suggested that this renego-

tiation of weights stage may be aided by using parêmetric
programming methods on trre À;. h/hen an acceptable ef f icient
set of goal achievement levels is obtained, the process

terminates and an "optimar'r set of weights wi l l have been

obta ined.

The primary focus of the choice dimension is the
determi nat¡on of relative weights for various farm fi rm

goals. Plans developed appear to be critícally dependent on j . : , - 
:. : .: - : : ;. : .
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the relative weights assigned to goars. Arthough many

weighting procedures have been proposed, they appear to
be based on three major normative propos i tions.

Fi rstly, al I moders reviewed based thei r goar

selection and weighting procedure for the planning period
on whatever normative standards existed at the planning date.
No model incorporated an adaptive mechanism in which norma-

tive standards themserves interacted with the decision
environment over time

Secondly, normative standards existîng as of the
planning date are assumed to be exhaustive in the sense

that they are capable of evaluating ail alterntives in each

time period. some studies have shown that for a particular
purpose (maximizirrg some specif ic conGept of growth) a

largg number of simple normative propositions is equaily
effective. ln generar, however, this is not true and as a

result th" assumption that existing normative standards can

usefully discriminate over the entire planning horizon can

not be taken lightly.

Thirdly, the deveropment of comprex and often un-

measu¡'eable weighting schemes suggests and underlying assump-

tion that aìl normative standards shouìd be internalized in
the modeI. t/¡th the exception of one moder Ize] no modeI was

seriously concerned with the problem of determining intra
goal, iner temporal and inter goar weights. The normal
procedure appears to be establishing inter-tenìporal equiv-
alences between I ike types of goal achievement over time and



then sub.iectively weighting these functions. The "rf i-82
ci ent set approach proposed by cand rer and Boeh rje [ 2BJ

suggests that a choice exists between confronting decision
groups wi th a large number of ,,ef f icient" solutions and in
effect internal izing normative standards within the model.
Although this ¡nteractive model is aimed primari ly at over-
comi ng measurement prob I ems, i t does suggest that a trade
off exists between ¡niernal and exter.nal treatment of
normative standards.

The choice dimension has reinforced the case for a

fundamental assumption of maximizing behaviour and in ad-
dition to assurnptions regarding the existence and compre-

hens iveness of normative standards makes an addi tionaì but
related assumption. Acceptance of a maximizing framework
involvÌng economic aoal suggests that major problems fal ì

in the area of relative weight determination. The existence
of relativeìy static normative standards which imply clear,
consistent and comprehensive goals and relations between

goals would support this concentration on the measurement

problem. The absence of these conditions wourd suggest
that more fundamentar problems regarding the nature of
goals must be solved fi rst. For example, ¡t may be that only
by uti ì izing goals of the economic type, subjective elements
can be forced into the choice'of weighting factors. ln this
case the assumption that signif icant goals are relate<i to
economic outcomes places very defini te a priori restrictions
on the selection procedure. Nonetheless a major concern
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w¡th most models is not the basic nature of goals but which

of the consumpt i on, net worth, asset hol di ng, debt, oF

other economic aoals is the most important.

Three responses to the measurement problem are

apparent. Firstly, ¡t has been suggested that within rela-

tively wide I imits the choice of an object¡ve function is

not crîtical. This suggests that the normative standards

on which they are based are not critical. However, insensì-

tivity of model results has been seriously questioned even

given goal di rected maximizing behaviour. A second suggestion

is that the measurement of weÌghts in the object¡ve function

can be reduced to an i terat i ve i nteract i ve process between

the decision group and the.decision model. A third

approach, cìosely related;to the fi rst, is to assume that

the wei ghts themsel ves have some sort of i ntu i t i ve mean i ng

and are clear to model users. Regardless of the specific

assumptions made a major normative assumptïon in the choice

dimension is that the seìection of weights is the major

problem in the specification of normative standards.

l,lhether this assumption is valid or not depends on the

dynamics o1= group normative standards, the relations between

various goals and the comprehensiveness of goal holding.

The entire area of goal selection and weightìng

suggests that ¡ t wi I I be useful to exami ne actua I fami ly

goal-value structures, to establ ish any uniformities which

may exist in farm fami ìy goal holding and also to establ ish

]'::::'. '':.'
l'r"--t..::j".:
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whether any sound basis for relative weight determination
exists. ln addition, it would be useful to examine the

practices ínvolved in various potential farm management

del ivery systems, since these will be responsíble for putting
problems in an effective quanti tative form.

0ther Dimensions in the programming Context

A treatment of the vi rtual ly I imi tless number of
ways in which normative elernents have entered farm planning,
programming models must be selective. ln emphasizing five
major dimensions, ¡t is recognized that cursory attention
has been paid to many others which have not often been

treated in the I iterature. For instance some space could

have been devoted to a technical dimension within which goal-
value structures interact with the specification of modeled

technical processes or to a ìeisure dimension wÌthin which

leisure time goals are reflected. However, s ince these

areas are not extens ively developed in farm management
- ::t:::.::.literature and since exhaustive treatment of model dimensions .,: ,,,

1,..t,,-.,,t

is not the objective these are not considered. ::-"

Summa ry of the P rog ramm i ng Con text

ln chapter lll, we have iìlustrated several norma-

tive dimensions of farm planning programming models. As

shown in Figure 3.3, the programming context has pointed to

some logical connections betÌ^reen model portrayal of normative
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stanoarcisiald a normative black box. The remaining chapters ':,'

of this thesis are concerned with the nature and signifi-

cance of the b I ack box.

To the extent that relevant research and theory

in the area of farm group decîsion making are available ¡t 
,r,.,,,,,r,r,,r,

should be possible to establish general criteria for the

evaluation of the normative content of programming models.

The farm planning process in a programming context .' '' ,:'
,: :t,,',,:is func.l arrrentally a goal-directed maximîzing procedure. r,,..-r,'.r

Although reference is made to abstrect, ang noneconomic 1i.1,,11,,,,,-t,,

Li.:'.:,: 
i.',:,

goal virtual l_y al I model goals are measureable and economic.

Planning solutÌorrs, ïn Figure 3,3 are generated by developing

a series of equations which represent the f irmts preference

function solely in terms of firm goals and objectives. The

pervasive pursuit of models which incorporate every

"qonceivable" goai suggests that maximal fi rm goal achïeve-

ment is, in some sense, an ideal for both model bui lders and

firms. For the firm, the goal maximizing assumption impìies

that farm fi rms are motivêted to maximize some function of

their expressed goals. For the model bui lder, the assump-

tion has one addîtional facet. ln addition to assuming

goal maximizing behaviour, ¡t is suggested that such behavi-

our must be internal ized into the model (exhaust¡veness).

This latter aspect is borne out by the fact that justif i-

cations for including given goal structures are based solely

on the significance of the goals in relation to the fi rm and

the sensitivity of soìutions. Support is not generally in
| ;:. :'-ri.:r:,
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terms of the deficiencies of orirer techniques for incorpor-

ating goals into the plannìng process.

The maximizing assumption underlying the operational
programming models does not however, imply that model

solutions are always expected to achieve this objective.

The presentation of solutions is in the main, accompanied

by cautîons arising out of inabÌìities to identify and

quantify the relationships between model led goals. Since

weightÎng factors in particular are notoríously tentative,

efficient set approaches and i terative goal-establ ishment

procedures have been suggested. This does not, however,

represent any weakening of the maxÌmizi¡g assumptÌons. Even

the iterative weight-determination procedure suggest by

candler, although cìearly cast in a goal determination as

wel I as a weight evaluation mode, assumes the desi reabi ì-

ity of maximizing some function of achievements relative to

current f irm goals.

The assumption that some sort of maximi zi ng behaviour

is at play has an interesting paral lel in ut¡ I ity theory.

The minimum requi rement for a uti ì ity theory approach to

decision making is that each decision maker must be capable

of reducing aìl aspects of gÌven alternêtïves to a single
dimension, utility, which has rhe characteristics (") that

¡t establ ishes a weak ordering of all alternatives, and

(b) that ¡t permits no ¡nrransîtivities ill9J, tn borh rhe

u.tility and programming cases, the assumption is that all

diversity can be reduced to a singìe dimension reflecting
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urorth to the decision unit.

The overriding assumption of maximizing behaviour

is reflected in a number of subsidiary, and in most cases

impl ici t, assumptions. Maximization of some function of

f irm goals is only possible ¡f they are regarded as a static
evaluative reference. Goals must exist on the decís ion

date and they must be val id over the decision period. For

example, if a given consumption goal of spending 50 per cent

of d isposab le income o¡1 consumer goods in yea r f our is

included in the planning model, solutions generated wi I I be

conditioned on the assumed static character of thîs goal.

The point here is that the goal formation procedure is

assumed to be complete on the decis ion date. psychic and

social processes which generate goals are assumed to have

either terminated or reached a stable equîlibrium.

A second subsidiary assumption is that f irm goals

existing on the decision date are comprehensive in the

sense that they permit the evaluat¡on of all possible alterna-

tives over the palnning period. This impl ies that there

are no impediments to the generat¡ng of goals in any area

whîch is of sÌgnificance ín selecting between alternatives

confronted. ln generaì goals included in planning models

are of the operational type; this implies that the f irm

is able to establ i sh a comprehens ive set of operational
goa I s wi thout p rec i se knowledge of the env i ronnrents in wh ich

they wi I i funct ion.

ln general models go farther than requiring

meêsureability of firm goals. Hodel convexity requirements



BB

force a more rigorous set of constraints on model

specification. ln the consumption area, it was noted that

consumption functions are maximized in modeìs rather than

used in constraints, whi le another functïon is maximized

because of conves i ty regui rements.

Another assumption requi red to support the maximiz-

ing objective is that the degree of overal I goal achieve-

ment must be measureable. Models reviewed have restr¡ct-

ed goals to quantitative economic goals in response to

relative weîghtíng schemes which have been preposed to

reconci le risk, consumption, time, I iquidity and other

goals.

ln terms of figure 3.3, maximizing behaviour is

assurned to oroceed on the basis of known. exlraustive, and

meêsureable goals and interreiationships. Given the ad-

di tional assumpt¡on that the requi red mathematical repre-

sentat ions are tractable i n programmi ng terms, the set

of normative constraints and the choice criterion can be

defÌned and solutions can be generated and made avai lable

to the decision unit. No feedback mechanism which would

relate the decision taking process to the generation of

firm normative standards is specified as indicated by

the dashed line in the illustrat¡on.

Figure 3.4 further clarif ies the presentation of

normatirre assumptions impl icit in the programming context.

Three levels of abstractìon are reviewed. As indicated

by the arror4/s at the top of the page, specif ic normative

-::.;l-l
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propositions which have been discussed under five
separate model dimens ions col lectively imply more general

and impl icit model assumpt¡ons which in turn imply a

number of implicit assumptions regarding group normative

standards. The assumptions in the main body of the figure
show that assumptions made at each of levels ll and lll
are, in turn, supported by or complemented by more

abstract assumptions.

The following groups of questions relating to mdeìled

normative propositions are îndicatîve of the areas in

which existing theory and research in farm decision makins

can contribute to the development of evaluation criteria.
No indication that theory or research suff iciena aå

'provide answers for al I is intended. As wi 1 I become

apparent, many requi re detai led explanations in areas for
which little or no data are avaiiable.

(a) fne Nature of Group Normative Standards

l. Do group normative standards relevant to selection ,',.'.',,,,,,.

between farm planning alternatives normally exist ,.,''t,,':.'.','
'.:. i.

on a planning date?

2. Can exi st i ng group normat i ve stánda rds be i dent i -

fied and measured 
::.:..:.1

ir,:,',,,,, ,,, ,3.lt¡tpossiblethatexistinggrouPnormative

standards relate more to the selection of decision

making alternatives than to the selection of farm

plans? 
:ìr.ì;ì.':':...
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5.

6.

Do existing group normat¡ve standards comprisc

a comprehensive base for decision making for
the farm f irm or any of its sub sets?

Are there common areas of group goal hol di ng?

!f so, what are they?

Whose normat¡ve standards are relevant in farm

planning situations? l/hat are the relationships
between incjivicjual anci group standards?

Are there significant areas of non goal holding?

ls maximizing behaviour possible?

7.

B.
!-: ,.:. ..t . , :

Nature of Model Normat i ve propos i t ions (Genera

t. How mcny major goal holding standards can be

quantified? How credible îs the quantification

process?

Are the results of research on goal holding inter
relationships consistent with the tractabil ity
requi rements of programmïng models?

3. ls ¡t necessary to include normative propositions

in a formal analyticaì procedure? lf so, to what

degree?

How are normative propositions handled in existing
farm management analys i s procedures?

Do standards of equivaìence between goals exist

within the decision group.

4.

5.

The Nature of Model Normatïve Propos i tions (Speci fi c)

l. What time horizons are involved

hol d i ng? Are group goa I s long

in group goal

run, short run , both?
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4.

5.

2. Are there cycl ical changes in goal holding?

3. What are the determinants of i ndividual and

group time preferences? Can they be quantified?

How is risk accomodated in existing decision
processes? Can ri sk preferences by expressed i n

terms of rrrisk coefficients"?

ln what decis ion areas are risk oriented goals

important?

6. How widespread are liquiciity goals?

Can these be exp ressed as I i qu i d i ty p refe rence

functions? Are liquidity goals independent of
risk-oriented goals?

7. I,Ihat are the major determinants of consumption

relationships? Can meaningful marginal propensi-

t i es to cons ume be de te rm i ned?

B. Can standards of equivalence between goal.s be

quantified in terms of weighting factors?

,,, i.-:r t:.



CHAPTER 1 V 94

A CONCEPTUAL FRAMEì./ORK FOR FARM F IRM DEC IS ION MAKING

lntroduction

The acceptance of a principle of optimization in

chapter 1 1 impl ies that the planning process shourd, to

the fuì lest extent possible, optimize something ¡nherent

in the socÌopsychological makeup of the decision unit.

ln chapter v, vl, vl1, the concept of noi-mative standards

for farm firm decision making is developed to provide a

base for evaluating normative elements in programming

models.

Particular interest is in the nature of normative

standards at a point in time and their generation over

time. ln addition, interest is in implications regarding

the degree and manner in which normative standards should

be internal ized into formal planning models. si nce the

socio-psychological functioning of individuals in a group

decision situation is the basis for acceptabilïty of

normative standards for group decision making and remain-

ing chapters examines research related to individual and

group operates in the context of an extens ion service, an

examination of the impact of extension involvement on group

goals, values and thei r formation is also conducted.

A conceptua I framework for fa rm f i rm dec i s i on

maki ng based on concepts and theories from a d i verse group

of disciplines is presented in chapter lv. The framework

is presented in four parts. ln the first, Goals and values



95basic goal-value concepts are presented at both the group

and individual level. The second section, Confl ict

Resolution, pFesents the process of joint decision making

or integration. A third section, The Family As A Decision

Making Group, special izes the framework developed in the

two previous sections by presenting certain idiosyncratic

information on the family group. The fourth section, Farm

Planning Decision Making, specializes thê framework stiìl
further by integrating the role of extension personnel.

Goals and Values

Early in life each individual develops an abstract

set or normative standards for action cal led vaìues, which

are continualiy changing in the ìong run, but stable in

the short run. Goals, on the other hand, are desired

ends resulting from individuaì values and beìiefs. That

is they are the ends set for action in the light of a

perception of what is true in the decision environment.

Goals may also result from the compulsion of

external pressures or motivational forces, both inate and

learned. Katona t69l has pointed out that non problem.

oriented action di rectives are in fact the normal case in

everyday behaviour. l'labitual behaviour for example is the

most usual occurence. However, since they reflect action

di rectives involving I ittle or no possibi ì i ty of choice,

¡t is not necessary to consider such goal sources in a

framework for normat i ve s tanda rds except to the extent

that they interact witlr values in goal formulation. For

instance, impulse motivations are translated into normative

l.-:-,:.ì.:i:-:;. 
.'
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standards through the process of socialization.
It is important to distínguish between the con-

cept of a goal as simpry an end impr ied by a varue in a

given existentiar contex and what may be car led an

operational goal (this is simi rar to March and simon,s
terminology; see Cartwright anc) Zander tZ9, pp.4O9J )

which is a goal of sufficiently low level abstraction to
be used in determining degree of success in actuar
decision maki ns.) Action is rikeìy to be directed at oper-
ational goals. rn the sense used in this thesis, ail
values imply goals or ends in some existentiar context, ar-
though they mêy not be of operationar significance. A

given high level varue may impry any number, incruding
zero-.of lov¡er order goals s!nce as Il cilsc¡¡ .l c.l states,

"an individuarrs varues might indicate that
someth i ng was des i reab I e but he wou I d not set
i: u? as a goal tg wort! for if his perceprionof c i rcums táiffi the conc r us î onthat the object was unattainable'r.
(Un¿erl ine m¡ne) ?
For our purpose, a value system can be def ined as

an individual, abstract set of rong stênding standards re-
lating to the preferebiìity of possible actions. J.D.
schìater [rz3J defines varues and I ists additionaì defini-
tions as follows:

1)

u

ln
al
to
of
Thi
bas
as
OIì

general usage, ,'goalrt is equivalent to an operation_goal leading often to the concrusion that goaìs arebe distinguished f rom values via their lower lerrelabstraction.
s distinction between operationar goals and moreic standards of vaìue is particuraiìy signif icanta result of the heavy rer Ìance of moder bui rdersoperational goaìs in deveroping choice- criteria.



97trVa I ues a re concept ions of the des i reab I e
which affect an individual's choice among
possible courses of action. Accordingly.,
values are a.bstractions, organizing
principles or normative standards which
have a regulatory effect on behaviour.

This definition of values is in close
a I i gnment wi th those deve I oped by Jacob
and Flink, Kluckholm and Smith. Jacob
and Flink identify values as rnormative
s tanda rds by wh i ch human be i ngs a re i n-
fluenced in thei r choice among the al-
te rna t i ve cou rses of act i on wh i ch they
perceive.r

Accord i ng to Kl uckho I m, a va I ue i s arconception, explicit or impticit, dis-
tinctive of an individual or character-
istic of a group of the desireabìe which
influences the seìection from avai lable
modes , means and ends of act i on. ¡ For
Smi th, values are rconceptions of the
desireable that are relevant to selective
behav iou r. I ¡'

The above defini tions clearly establ ish a cathetic2o,*"n-

sion as a primary distinguishing characteristic of values.

As is often the case in defining complex social

concepts, additional precision can be obtained by specify-

ing what values are not. They are distinct from a number

of physiologicalìy founded and/or learned motivations of

an impulsive type, which influence action without regard ,,,,:.:¡,,.
; .,,..,

to the individuaI's conception of reaìity (exampìes are ,,,,,,,.',"

biological drives and certain psychological needs), as wel ì "".. 
'

as att¡tudes and opinions.

3) Cathexis is defined by Parsons and Shils [t06, pp.5J
as "the attachment to objects which are gratifying
and rejection of those which are noxious'r. The differ-
ence between cathexi s and val ui ng can be clarî fied by
distinguishing between the desired and the desireabìe.
Many things may be desi red by a conception of sociaì
and physicaì real i ty (e.g. a socÌal sanction) may pre-
vent outward 6xpression of this desire. Cathexis is a' re lat ion between mot ivation-dr ive, need, ,wish, impul se-
and an object [.l06, pp.69J. |:1
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which

Choice

Jacob

Values do not include mc¡uivat¡ons of any type

allows I ittle or no room for individual choice.

is the bas i s of va I ue theory. ln the v¡ords of

and Flinu 16z)
rrHomo sap i ens is phys î olog ica I ly capab I e un ì ike
other species of a wide variety of mutual ly
exc I us i ve res ponses-E--lì vãñ-iîimu I i . Th ¡ ;
capaci ty for choice is the essential phys îo-
psychological basis for the deveìopment of
what we ident!fy as "valuês", namely, standarcl s
of the desireable which men apply in making
choices". (underline mìne)

Values are to be distinguished from the attitudes

through which they are often studied. sargent and v/i I I iams

(mceuiness [85! have stated that, ,'Attitudes êre treated
(bV psychologists) as fairly consistent and lasting tenden-

cies to behave in certain ways - primari ly positiveìy or

rìegatively - L<¡warci perso¡rs, acLivities, eveirts aii,j objectst'.

ln this sense, attitudes êre tendencîes emanating from

value orientations (see Parson and Shils [06, pp.35B,

423, 453J )
4

Values are not necessarily part of the individualrs

conscious personal ity, but may be held subconsciously.

Those which are explicit in the sense that they incorporate

some elements of bel ief, and provide a general systematic

approach to the individualts envi ronment may be termed value

It should be noted at this point that there îs no
s ing le, sc ient i f ica I ly accepted concept of ,,va I ue".
Rather, several concepts which are scientîf ically
val id in their own rights are recurrent in behavioural
literature. For a quick review, see P.E. Jacob and
J. J. Flink [62]. Value concepts used in this thesis
are those proposed for use in decision situations
simi lar to those presented in farm manaqement.

4)



99or¡entatíons. Kluckholm ItOe ¡ tl. 4l l] srates, ,,a

value orientation may be defined as a general and organ-
ized conception, influencing behaviour, of nature, of
manrs place in it, of manrs reaction to man and of the
des i reable and non des i reabre as they may relate to man-

envi ronment and interhuman relations". This bel ief-value
structure or val ue orientation, is shaped in large part
by a sociaiization process during whîch the inciividuaì
comes to hold certain role expectations for himself and

others.

The distîction between varues and varue orienta..
tions has often been made, the latter h:lving a distinct
existential dimensîon. lt should be noted, however, that
this distinction relies heavily on a static conception of
t'value" given currency by rong-run stabiì ity of certain
elements of bel ief structures. ln a larger sense, however,
even values have an existential content. As Kluckholm

[106, pp.3927 has stated, "values themselves are constrain-
ed wi th i n the framework of what i s taken as g i ven by

nature." values themselves exist in both the cathet¡c
and cognitive domains. ln this sense then, the distinc-
t i on between va I ues and va I ue or i entat i ons becomes one of
temporal stabi I ity of the existential propositîons învolved,
values having relativeìy stable existential elements, and

value orientations having less stable existential elements.
l{hiìe this study is primariìy concerned with the

cathectic domain, ¡t must be focused clearly in the light
li:..r'' :l
t:ar:.:i :::



of informat¡on srates of rhe cosnitive domain. lndivl::"1
values cannot be abstracted from the cognitive domain no

matter what length of run is cons i dered. llhat emerges

then, is a cognitive hierarchical structure of values

having various existential contents. l,/e can speak of 
.,,.,,,..:

abstract values with little existential content and, at
the other extreme, of operat ional var ues wi th a heavy

existential content. The hierarchical structure is, how-

ever' not of a straight-forward type; ultimate values do

not each imply a series of_operational values. A complex

psychological process of Ìnterat¡ons involving bel iefs and

values results in an operational individual value structure.
ln the sense of this cognitive hîerarchy, there

exists an inf înite number of values. considei-able evidence

is avai lable, however, to support the notion that a reìa,
t i ve I y few va I ues ref I ect i ng modes of conduct and end

states of existence (ttrat is highìy cathectic values) and

applying êcross objects and situations, exist as a base

on which less stable vaiue orientations are bui lt I tt9,
Chapter 7 , 122, Chapter V]. lf this is true, w€ can

expect to find operationaì goal-value structures in farm

families v;hich are relatively poor indicators of relevant
normative standards when environmental factors are relative-
ly unstabìe, as in major planning situations. Fundamental

values should provide a more relevant base because of their
relative stability.

I n terms of the programmi ng context presented i n
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the last chapter, the operat ional natuÉe of the goal

structures developed in programming models impl ies the

existence of a Þpecial class of situation dependent

values, described here as operational, on the planning date.

The existential content of operational values existing on

farm fi rms ïs therefore an important question in deter-

min!ng the validity of normatîve standards used ín plan-

n ing.

Atthegroupleveì,individualvaluesareatthe
i'.¡ì .:'basis of social interaction. As noted by c. K. Kluckholm '..':..,

Itoe] a stable and to some extent common value system is
required by individuals in any social system to provide a

basis for group existence in addition to providing a base

f or irrcj iv iciua ì ac t ic¡rr. i r¡ an abs t i'aL L scilse, we ca¡l ¡-ef e,- '

to this commonality as a group value system. The degree l

of commonaìity is thus a dimension of group values. As

Kluckholm ItOe1 sêys:

"...it is possible and useful to describe
the actuai tendencies (or value À;i;i";i .,.,:.,,.

abstractly and to impute them to the group .':,'.'
rather than the individuals¡r. '.:.',:',,-

(brackets mine) (See also Cyert and March 1,.:¡,:',.

f34, ch. 31.)

The above shoul d not be taken to imply that a

'group ¡s simply a collection of individuals and that 
i.:.r:::j.

group values are simply a coliection of individual,values, ''''r;',.,,

although thìs is parrìy rrue. Golemt¡iewsk¡ [51, pp. 237

stâtes: "A personts very conception of himseIf and the

preservat i on of that se ì f-conc"pt i on, i ndeed a re very

often group products.'r !r/hile group vaìues reflect a l',,..,t, .- .'
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commonal ¡ty of indiviciual vaîues, those values involved

wi I I be affected by the individual's membership in the

sroup f5t,ch. 27.

Valu"r2n"u" several important dimensions in

addition to the cognitive, cathectic, and group distri-

bution dimension discussed above. These dimensions aìso

result in structures reminiscent of hierarchies wi th

stratification by levels of the several dimensions.

values which reflect individuaì intent by relating to the

ach ievement of means for further ends are ca I I ed i ns tru-

mental values, while goals or ultimate values are related
'directly to ultimate ends. lt is possi¡le for an ultimate

value in one time perîod to be an instrumental one in a

larger perspective. Paralleling the above userts-inten-

tion classif ication is one of situational classif ication

or generality. Some values relate to very specific

situations, whiìe others are quite general, applying to

a wider class of situations. values are held with varying

degrees of intensÌty. some wi I I be adhered to wi th great

fervour whi le others receive ì ittle more than I ip servîce.

As previously mentioned, values may not be con-

sciousìy heìd. A continuum of expl icitness ranging from

easily verbalized to Ìndirectly inferred values is pos-

sible. Values can also be classif ied with respect to

5) The fol lowing discussion
discussion of dimensions
[t06, pp. 44, ch. zJ.

d raws heav i ì y
of values in

on Kluckholm¡s
Parsons and Shils

li;:'



the i r cons i s tency. For examp I e, they may be ent i ," l;'
independent of others, part of an inter-rocking and en-

ti rely cons istent system, oF they may be enti rely or

partly inconsistent with others.

Conflict Resolutiorì .,''

Groups do not have values in the sense that
individuals do, however groups do from time to time for-
mulate goals toward which action is di rected. ln group

conflict resolution we are faced with two basic problems.

First, how does the group resolve individual goals into
group goals? Second, fai ì ing resolution, how does the

group accommodate apparent inconsistencies between indi-
vidual goals? conf lict resolution is the group of pro-

cesses involved in group goal formation and goal accomo-

dation. Group goal formation involves a complete process

of resolution. The other group of closely related
processes, resulting in a quasi resolution of confl ict,
consists of accommodation procedures which stop shor

group goal formation. confl ict resolution is discussed

below ïn three broad areas, roughly, the nature of inter-

action between group members, quas i resol ution of goal

confl icts and resolution of goal confl icts

As Jacob and Flink 1621 srare, an individualrs
orientation toward action is infìuenced by his values,

beliefs and impulses. lt is unlikety in any given situa-
tion that these determinants will be entirely consistent

l 
-: :',.:.. 1 

_ .

r: i: -- : rr::r.
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in their implîed magnitude and directîon of influence.

ln such a situation, internal resolution of confl ict is

requ i red before effect i ve act i on can be taken. I n fa rm

management, we are partícularly interested in the inter-

face of this internal confl ict of interest and more ob-

vi ous i nterpersona I confl i cts of i nterest and the way i n

which this process translates itself into actual farm

firm decisions.

Conf lict among ¡ndividual goals in a group sit-

uation will be the normêl course of events. Kelley and
q

Thibaut [lzJ'suggest a classification of three distribu-

tional confl icts regarding information, outcomes, and

response which are înherent in îndìvidual problem solving

in a group context.

The.y conclude after an exhaustive review of liter

ature that even in si tuations where other group members

are entirely passive in the decision process, that:
rrResearch by social psychologists has shown
that the aquisition and exercise of those
various skills, (¿istinguishing of anddis-
criminating between aìternatives, a perceptual
skill; responding in a discriminable manner,
a behavioural skill ; understanding aìternative-
outcome relationships, a cogni tive process) , is
affected by the sheer presence of other persons".
(Brackets, mine) Kelley and Thibaut,lJ2, pp 2-31

l n fa rm p l ann i ng howeve r, we can conf i ne ou rse l ves to the

more pronounced case where there exîsts some degree of ac-

t i ve i nvo I vement by more than one g roup membe r and whe re

social interaction is clearìy important.

¡: -i: t:l:..'

6S This entire
i ly on the

sect ion on
compend i um

group problem solvîng
presented by Kelley and

d raws heav-
Thibaut 1721
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At the individual level, Kel ley and Thil¡aut "

1,72, pp 8-lÍ suggest that individuals focus on a certain

ínformation state regarding particular states of thei r

environment and on a certain level of particular outcomes.

0utcome levels below a focal point initiate information 
::.::i

gatheringactiVitieswhichinturninitiatereSponse

when a focal information state is reached. Group decision

making requi res certai n outcome di stributions.
,' . a,,,

tn group prob.lem solving, the outcomes achieved ij',l:,.,l: ::

byon,eindividualwillbePartlydeterminedbyothers.
i : :;

":. :'

l,Jhen maximum outcome levels for. each one are consistent, 
:

we rnay speak of perfect outcome correspondence; other-

wise, we may speak of non-correspondence or confl ict of 
i

interest and resulting outcome distribution problems and i

tt

negotiations. ln simi I iar manner, confl icts may arise

in the distribution of information. lndividual informa- ),

tion states (at the minimum, information or. otherst i

preferences is required) will be partly determined by

other members of the group. Except in the case where in 
,,,1.t,,,
j: :,lr -;

fornlation is completely ubiquitous, individuals.will be ..,,,,,,,,.

;,:,:-: : ::

able to exercise power over ot,hers by negotiating the trans-

fer of vital information. Response distribution may also

result in confrict as a resurt of the need to coordinate 
¡:.,:,.,.,activities to produce a ne\^r solution. lndividuals may i¡.'iii,

exert power by way of the importance attached to their

responses. ln short, the extent to which any one indivi-

dualts goals wi I I translate themselves into group goaìs
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t"r¡ I I be determined by the resolut ion of group outcome,

information,and response distribution problems.

This group confl ict resolution situation bears a

remarkable resemblance to that described by cyert and
7t

March- t34l in their organization theor',r approach. \l¡th-
in the organization presented by modern corporations,

they theorîze a coal ition of members (groups and indivi-
lj;

duals) r,"ving d¡fferent goalsi rn this context, they por-

tray a I'quasi resolution of conf I ict" !n which they argue

that "most organizations most of the time exist and thrive
with considerable latent confI ict of goals". This approach

is contrasted with the class!c resolution which ',is to

posit an exchange of money from some members oï" the coal-
ition to other members äs â wêy of inducing conformity

7) Two major schools of thought regarding the psychological
and social foundations of economic decision making are
considered în this thesis. utility theory has been re-jec'ted l=or the purposes of this study due to, its fail-
ure to incorporate gorup decision processes. Behaviour-
ist approaches on the other hand, p/ovide an alternate
psychological and soc iàì base whìch doe not necessi tate
the êssumption that something is being maximized. By
describinS the actions of individuals and groups as
they move from one decis ion to another (for example .l00
chapter 1 )" decis ion process wh ich has confì ict reso-
lution at îts core is developed
Despite the obvious differences of collectivity size,
and homogeneity of individual purpose imposed by
their organization theory approach, the simi larity of
the goal confl ict s i tuation i n an entrepreneurîal
framework nlakes their analysis of signif icance.

B)

l:'..,, ; ;a.i.:: I



to a single, cons¡stent set of goaìs - the organizaal:Í"1 , 
,

objective" [34, pp. 1177.

tr¡th¡n the context of the farm f irm, we can

think of the decisîon unit (in the usual case, a family

farm) as a family coalition. Family goals become condi_ 
:,,.,:,:,,,,,,,..':.:::

tions of coal i tion emanating from a dynamic process of

bargaining carried out largely in the context of everyday

social interaction. The collectîve aim is to achieve : :

.': :.r': 
:': ; ::

satisfactorylevelsofsocial,p5ychologicalanUeconomic

achievement for each of the individuals concerned. Each ,l'.,,',',',,1
¡,;i..:,:.:,;1:¡:,:

individual to some degree is successful in maximizing his

individual satisfaction. That is, he must curb his

individual desires if the coalition is to survive and

prospe!'. ln such an environment of conf lict resolution,

it is not logically necessary for bargaining to produce

goals composing logically consistent set capable of

reduct i on to a common d i mens i on .

Cyert and March [34] describe a process of confìict
; : ..

accommodation which allows the organization to proceed in ...:,.,..-:,:.,:

the face of less-than-consistent set of organizational .; ,,,,,,;,,,1,1,
.:;:::,,-: ,., 1..;,.,

goals by way of "locaì rational ity", "acceptable-leveì"

decision rules and rtsequential attentiontr to goals [¡4,
pp. t 17J. This confl ìct accommodation serves the purpose

,,. ,, ., ,. ., '- 
'ofproVidingindividualmemberswithsufficientinduce-

ment to maîntain their membership in the coal ition.
:

"Locaì rational i ty" al lows some members to di rectly impose

their own goals in decisions of particular importance to
:
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them. Tire acceptance of 'racceptab le level deci s i on

rules" requires only a weak consistency (¡.e. decision

need only be based on goals which are global ly accept-

able levels) between local decis ions.t' S.quential atten-

tion to goals'¡ allows apparently conflicting goals to

be pursued by agreeing on the expedÌent of pursuing

only one at a time.

To the extent that processes of accommodation are

a deep seated fact of group exîstence, they are not sub-

ject to prescriptive analysis. lt is pointless to argue

that col lectivÌties should resolve confl icts in a certain

manner ¡ f in f ¿ct they exist by t4ray of accommodati ng

them otherwise. The important point to be noted here is

that the introductîon of the concept of quasi resolution

brings with it limitations on the groupts ability to plan,

since the group may be effectively barred from establÌsh-

ing goals in some areas and manners.

Throughout this section on conf lict resolution,

the emphas i s has been on the interact ion of .,.î nd,i v Ì dua ìs

in the generation of group goals and decisions. lt can

hardly be expected that individual goal-value structures

wi I I remain stable through the process. At the same time

the decision unit is working toward a decision, individual

goal-value structures are continually shifting as a result

of changing beliefs in a manner which facilitates the

continued existence of the group.

Little is understood about the dynamics of indivi-

dual goal-value structures lZ9, pp. 406, 139J. Some

i..,:.'.:,: -'. :.

i: : a.i :.. .::::
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prel¡rn¡nary research in social p;ychology does, however,

point to a very complex and fluid process. Zander LZ9,

pp. 418-l+2ù has reviewed research on group aspirations

which suggests that the relation between individual

mot*ivation and group goals is not straÎght forward one of

strong motivation toward a certain goal implying high

group aspi ration levels wi th respect to that goaì. Those

strongly motivated toward a given goal conti nuumr sây

profit, are not always moved to promote high profit levels

as group goals as a result of group-oriented motivations.

Zander suggests i n th i s respect that group members are

motivated by "a desire for group achiev,:ment of success",

and "a desire to avoid group f ailurer'. Reviewed research

suggests that individuals who strongìy desire group

success wi I ì be moved to promote mid-range goals which

present a strong likel ihood of achievement yet a clegree

of diff iculty suff icient to result in individual satis-

faction. Those with relatively low interest in group

success appear to select goals at both extremes of

difficulty. lndividualr r'arongly motivated by a desire

to avoid group fai lure are reported as disposed to select

goals at extreme rather than intermediate levels. Easy

goals reduce the chance of failure while diff icuìt goaìs

reduce the dissatisfaction associated with failure. lt

is also suggested that f ai ìure-avoidênce-oriented groups

wi I I tend to respond to faÌ lure by jumping to more d¡ff¡-

cul t group goal s thus reducing tlre embarrassment potent ial
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of future failures.

According to Cartwright and Zander LZ9, pp'408]

outside groups and particularly thei r level of performance

may have a significant affect on grouP goal formation.

This outside influence could be of a coercive nature, but

from a farm management point of view, it is interest¡ng to

spccu I ate cn the non-ccerci ve ! nfI uence of the pe¡fcrrnence

of other groups on farm fami ly goal formation. Nei ghbours,

friends, institutions, and management advisors may Play

an important role ïn goal formation (d¡scussed further in

the next chapter).

Cartwright and Tander Lz9, p'4081 aìso suggest'

on the basis of review of pertinent literature, that

certain group decision Processes may be important in

determining the amount of risk bearing favoured. They

suggest that the often observed shift to greater risk

bearing in group situations (the risky shift phenonena)

may be related to the diffusion of responsibility inherent

in joint decisÎon making.

The Fami ly as a Decis ion Maki ng Group

Since typically the farm decision unit is of a

specialized type, a family, it is possible to further ela-

borate a conception of the group goal-value structure.

The introduction of fami ìy relationships adds a kinship

role dimension to the group goal-vaìue structure.

The family unit itseìf plays a nunber oî roles

l: .::.

......:'. .'-'.:.
'.::-':.:::li
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which are I ikely to have a significant effect on the amount

and resolution of confl ict. Social ization, education

and possibly other functions of the family serve to bring

about a commonal i ty of purPose which is uncommon in other

entrepreneurial groups. ln this connection, Elkin [42]

reports Bruckrs l25l conclusions that members in democra-

tic f ami lies t'are more I ikely to f ind sat¡sf actioon within

the family unit and are more I ikely to accept some common

def ìnitîon of the good ol= the family" l\3, p. 99].

The kinship dimension adds an element of contin-

uity to firm decision making [48, P.90]. As a result it

can be expected that both the family goal-value structure

and its conflict resolution process will be of a sPecial-

ized variet./ as a resul t of the long-term nature of the

group invoìved. Long-run goals relating to security and

ret¡rement are Iikely to be of considerable importance,

particuìarly in view of reduced familial support as the

extended family ¡s replaced by the nuclear family. (¡.".

father, mother, son, daughter). Decision making processes

are likeìy to become standardized, and perhaps member

value structures more simi lar over time.

It is nevertheless possible to overrate common-

ality of purpose in the family as a decision making group.

ln this connection, Schlater 1123] n"s suggested that

kinship roles in the nuclear fami ly have an important

effect on the individual value system. lf this is true

(as research suggests it is, and as the significance of
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famil ial/socialization in value formation suggests that

it is), the fami ly decïsion unit has a degree of bui lt in

dissimi larity of value structures as wel I as a degree of

built in similarity of value structures.

After a study of 51 families, chiefly from pro-

fessional and manageriaì classes, Schlater 1123) evaluated

each individual¡s value system on a traditional- autono-

mous continuum and concluded that, I

"Since family 'nembers seem to have character-
istically different value prof iles, assumptions
can not Ue made, i n assess i ng va I ues that the
wi fe (ot any other fami ìy member) wi I I be

representative of the entrie family' Data
from other fami ly members as wel I must be obtained'"

A famiìy role orientation occurs in decision

processes as wel I as value structures' Kenkeì [48,p 144]

iras noteci after reviewing theories of srnaìì grouP inter-

action in view of the two general izations

rrthat (l) two broad sorts of behaviour need
to be performed (task or goal-related be-
haviour, ê,ìd social-emotional or expressive
behaviour), and (2) there general ly emerge
specialists in each of the behaviour tyPes,
we should expect that there would be a

tendency toward dichotomization of roles in
husband-wi fe deci s ion maki ng."

The suggested dichotomization of roles in decision making

is viewed as evolving from the "very nature of social

interactionrt. However, the determination of which famiìy

member is assigned to which decision role is largely a

function of roìe assignment in society. ln North American

t:i"r,.r.!."r

e) Famil ial social
within the fami

i za t i on
ly.

IS social ization carried on
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soc¡ety, females have traditional ly been assîgned to

roles oriented toward instrumentaì leadership.

Spheres of decision-making influences in many

cases are at least partially predetermined by role assign-

ment and can therefore be expected to change as rol e

assignntent varies over time and from society to society'

in re..,iewing class rjil=îerences iti family decisÎor! mal4irr g

on expend i tu res Koma rovsky [ 48, pp 255-2657 has noted the

apparent effects of a rigid segregation of roles among

lower-class Londoners which resulted in clearly defined

autonomous dec! s i on maki ng. At the other extreme 
'

Komarvosky also notes the association of flexible roìe

assignment and cooperative decision making in the "compan-

ionship marriage".

ln recent decades, a continuing shift to a more

democratic North American and Canadian fami ly power
IE IJJ

structure has been reported in the literatu;'e' Elkin,

l\2, pp. 95-136J, Burchinal and Bauder,l2T) ' However'

several sociaì scientists have reported a continuing sex

orientation in spousaì decision making with the wife

displaying a greater tendency to play an integrative'

support¡ve role by keeping things going smoothly and the

.husband playing a more active, decisÎon task-oriented role

ru For a gene ra I rev i ew of the
equal itarianism, see 0gburn
t67-r9ì1.

For Examp I e, recent decades
to a more democratic sPirit
tionships, thus suggesting
children's values in familY

qrol¡lth of sPousal
ãnd Nimkoff Iloq, PP.

have also revealed trends
in the parent-ch¡ld rela-

an increased inf luence of
dec is ions.

ru
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by suggesLing ideas, suPplying information' analyzing

alternatives, etc. lndications are that the distribution

of task and supportive integrat¡ve actions has some effect

on individual decision influence (¡... the power structure)

but that the relationship does not appear to be strong

[Kenkel , 7\, El ki n 42, pP. 95-136, Kenkel , 75)'

Al though dec i s i ons may often be taken by a

husband or wife, the individual involved often has only a

hazy understanding of the social processes involved in

taking that decision and thus cannot predict accurately

decisions to be taken in a given decision situation. lf

this is true' as Kenkel Foote, [48, p' 155, also p' 159]

indicates ¡t is, the task of determining group-acceptable

alternatives is comp'l icated. A decision maker cannot

simpìy be asked what his preference would be since he knows

only that he will arrive at a decision after considerîng

the actions and reactions of his fellow group members.

Farm Planning Decision Making

lnChapterll,groupnormativestandardswere

referreci to as the sense of directìon in decision making

of a farm f irm decision unit. ln the light of the conf iict

resolutio¡ ¡¡odeì of managerÎal decision processes presented

thus far, this section develops a f inal component into our

conception of these standards'

The d ist inct ion between the inci i vdua I goa ì -va ì ue

structure and group goal-value structures has been made'

I^lhat ttought,, to be done f rom an ind iv i dua I poi nt of v iew
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is transformed into group action antecedents by complex

processes which to some extent may be beyond the controì

of the individuals invoìved. To the extent that group

goa l s are estab I i shed they form a base for what "ought"

to be done at the group leveI. What "ought" to be done

from the poi nt of view of medl bui lders and users must

i ncl ude what "ought" to be done from the group persPect i ve

(given a principle of optimization) "nd must also include

al lowances for adaptive processes which wï I I lead to

decision making by the group, given that group acceptance

is requi red. The main point to be made here i s that

normative standards are being cast in terms wider than those

imposed by existing group goais. Normative analysis

takes a dynamic perspect¡ve of group motïvation and as a

result of doing so considers that acceptability of tlre

planning model to the decision group will be best assured

by allowing for the requirements of group decision proces-

ses in generating model soìutions.

Thus far, this chapter has presented the process

of managerial decis ion making from the prospective of

confl ict resolution in smal ì groups and behavioural

theory of the f irm. Stiìl another useful perspective has

been provided by Krause and Wi I I iams [20] who have Present-

ed a behavioural model of the farm firm decision unit

Figure 4. l) the modeì describes the influences of three

overlapping and interrelated comPonents of a managerial

process within a fanrily farm f irm. Motivations (any
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entities which serve to organi=c and/or direct a Personts

behaviour, including values, drives, belïefs att¡tudes),

biography (past experienc.), and capabi I i ties (management

abi I ity) form an interrelated base which provides inputs

to the managerial decision process. All three inputs

directly affect the level of success achieved and in turn

are influenced by ¡t. ln terms of our previous model of

confì ict resolution, three components of these processes

are isolated. ln partïcular, the influence of management

abilities and past decision making experience are expli-

citly introduced.

ln terms of this model, what ¡'. done in any situa-

t i on requ i r i ng response on the pa rt of management depends

on the interaction of three components (experience,

motivation and manageriaì abil¡ty)? h,hat ought to be

done, as before, depends on perspective. From the group

point of view, there wi I I be a degree of resolved confl ict

of any poìnt of time. The way in which these estâbìished

goals and remaining unresolved confl icts ought to be

integrated into

Figure 4.1 Components of a Managerial Process Within
a Fami ly Farm Fi rm

o{ì v¿}i o ns

Siqroghy

Leve I
ot

5 ucc ess
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a managerial decision Process wi I I depend on the managerial

ability, experience and motivation components existing

within the decision unit. ln terms of our previous Present-

ation of confl ict resolution and behavíoural theory of the

f i rm, th ¡ s model has gone one step further by mak i ng

expl ici t components in the managerial Process. A process

of management decision making having three basic comPonents'

mot¡vation, management abi I ity and past exPerience has

been ìntroduced. ln the I ight of these basic components'

we can cons i der the use of fa rm pl ann i ng model s i n ^ ,r)
system made up of a farm family and its management advisors.

These advisors wilì have an impact on the farm firm decision

process through their effect on the basic components. We

can consider the use of planning models to be an expansion

of the services provided by consuì tants.

S i nce i n the Canad i an context these managemen t

consultants are most likely to be extension agents, it is

useful to I ink the managerial process more closeìy to

consultants by consÎdering a diffusion theory model

developed by Rogers and Shoemaker Itlg]. ln their model

of decision making associated with new ideas the decision

12) The possibility that a consultant may not be physicalìy
involved in the use of al I models does not significant-
ly alter the argument since the existence of a consult-
ant's role (facilitating the improvement of existing
decision processes) is all that is required. Where a

consultantts role is not required, that is in cases
where conf=ìict r-esolution has resulted in an entirely
sat¡sfactory and explicit group goal structure, there
wi I I be no neecl to cons ider normat ive processes beyond
that group goal structure. Thi s wi I I not be the case
in a generaì sense.

l.t ..
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process is seen as passing th:'cugh four 
"uguì; 

Knotn'r- 
llB

ledge, PêFsuas¡on' decision and confi rmation' 'Tht ex-

tension agentrs role is to bring about the adoption of

desirabre practìces as rapìdly as possible by interact-

ing with communications channels involved at each stage'

The tota I concep tua ì f ramework can be d rawn to-

gethertoconsiderthedeterminat¡onoffeasibilityof

pIanning modeIs. Modeis are to be used to enhance the

activitîes of consult¿'nts in" (a) improving the manager-

ial abilites of farm f irms, and/or (b) effecting the

motivational structure of the f irms, and/or (C) inf luenc-

ing the experience conPonent of the fi rm's decision pro-

cesses. ln providing for the improvement of the manage-

ment process, models must be accéptable in terms of what

the consultant is tryìng to achieve in his interaction

with the system. rt has been stated previously that the

modelbuilderwilìwanttoincludeinhisnormativestand-

ards those which must be made to permit acceptability in

terms of model acceptance by the group. The adviser wi I l,

of course, desi re no less' However' he may requi re other

restrictionstoachievehisendsofimprovingthedecision

processes to the extent that he is a part of the process

in question.

The role of

manageriaì abilitY'

pe r i ence comPonent '

the consultant in "imProving"

the motivational base, and the ex-

has provîded the final component in

These stages and the
discussed more f ul ìY

roìe of the extenslon
in Chapter Vì ll.t3)

agent are
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the concept of normative standards used in this study.

I ts three components, (a) the group goal structure' (U)

confl ict resol ution processes ' and (") the roìe of the

advi ser descri be grouP normati ve standards wi th wh i ch the

normative content of any form planning Programming model

must be consistent.

Summary

To sum uP, the concePtual framework has presented

individual goal-value structures as beinS the foundation

for individual choice. value orientations are the

fundamental elements in determining incividual actions in

a group context. Goal-value structures have been def ined

and are porrtrayed as having a number of dimensions

(cathectic, existential, intent, expl icitness' general ity'

intensity, consistency) which wîll bear directly on the

normative standards apPêrent in any planning situation'

Group goal-value structures have been distinguished

from individual goal value structures by way of a common-

al ity dìmension, and a number of theories relating to the

generation of group goals from individual goal-value

structures have been reviewed under the general heading of

Confìict Resolution. Conflicts among individual goals

are viewed as the normal course of events and are cons i dered

as arising in three basic areas: outcome, res.Ponse and

inf ormat ion d is t¡:i bution conf I icts. Conf I ict resol ut ion

has been portrayed after Cyert and March [34] as consisting

of two sets of processes: comPlete resolution and quasi
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resolution of goals. The Possibi ì ity that a Particuìar

set of goals, PeFsonal-group orientat¡on goals' are

important in determining group goals, has been considered.

Group goal formation is presented as a two þJay street

where both individual and group goals are antecedent,

each to the other.

since the basic farm decision grouP ¡s the farm

family, some special implicat¡ons of kînship roles for

group decision making are considered. Fami ly I ife is

viewed as: contributing to both uniformi ty and special-

ization in individual goal-vaìue structures, and at the

same time contributing to differentiation of individual

goal vaìue structures and decision roìes. Long-time

associations, and famì ly social ization are I ikely to lead

to similar values and a special ization of areas of value

holding. Role orientations on the other hand lead to funda-

mental differences in individual values. ln addition a sex

orientation in decison making, with wives playing an inter-

grative-supportive role and husbands playing a decision

task-oriented role, may have some effect on the group power

structure.

The concept of a managerial process havinS dynamic

inputs subject to some degree of external manipulation via

educationaì programs in the farm management is also

introduced. Specifically the possibi lity tlrat value-orient-

ations and other motÎvational factors, managerÎal abi I i ties

and experiencial antecedents may be affected by the r<¡le
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plaved by farm management advi sers i s cons i dered.

Up to this point, we have considered a basic

conceptual framework for normative standards in farm fi rm

planning ín the I ight of theories of group and organization-

aì deci.sion making. At this level of specificity, ¡t is

possibìe to draw some conclusions which wi I I be useful in

interpreting following chapters and developing evaluation

-rifarie

ty
lndividual value orientations are primary motivational

elements in group decision Processes'

lnconsistencies among individual goals for the group

are I ikely to be the rule rãther than the exception.

Because of the pos i tion of value orientations at

the cognitive enci of the catirectic-cugrriLivc üuf¡iii'i;uni,

individual motivation wi ll vary as individual belief struc-

tures change.

Goal confl icts (regarding outcome and/or response'

and/or infoÐmation distribution confl icts) are I ikely to

lead to group accommodation Procedures which deal wi th

confìict w¡thout taking a global view of all individuaì

goals at any one time. Basic individual value structures

are the result of indivual experience. This uniqueness of

individual values plus differing individual beliefs ensures

that goal conflicts are the rule'

':

lv l,

ìv2

IV

This indexing Procedure (chapter. in Roman

eralization nunrber in lower case) is used
following chapters to emphasize points wh

to support conc I us i ons reached i n Chap te r

letter, gen-
in this and

ich are used
vill.

tYt
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Many individual goals are reflected at the group lV4

level by quasi resolution processes.

I n pa rt , these accommodat i on P rocedu res a re deep'

seated elements of group decision making and not subject

to external manipulation. The interaction of individual

value orientations during the decision making process

must ultimately produce a consensus if the grouP ¡s to

surVive. Consensus wi I I take the form of accePtance of

a mix of common group goals and conflict avoidance or quasi

re.solution processes. lf thìs is true, many individual

goals wi I I not be apparent from a casual examination of

group behaviour.

Theory suggests no means of di rectly inferring group goals lV 5

from inci iviciuaì goaìs

Whi ìe a useful beginning has been made in establ ish-

ing a theory of group goal formation, few concrete resul ts

have been produced. ln the main, social researchers have

been interested in social institutions and thus grouP goals,

goal hÎerarchies and who sets them. Students of motivation

on the other hand have been primari ly concerned wi th

personal motivation not on the interaction with group ¡nf lu-

ence [1 491 .

Purposive behaviour of groups apPears to grow out of the lV 6

dynamic interaction of individual Personal goals, indivi-

dual group goal s and outs ide i nfì uences.

tn this general izat¡on' outside: influences are
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recognized as significant factors in group decison makirrg'

Processes of group goal formation and confl ict avoidance

proceed within the conditioning influences of outside

i ntervent ion

Family life contnibutes to both uniformity and sPecial iza- lV 7

tion in individual goal-value structures and at the same

tlme contibutes to differentiation of individual goaì-

falue structures and decis ion roles '

For the most Part, decision grouPS are families'

It is important to recognize that the family structure does

not, in general, imply any lessening of the dynamic quality

of g roup pu rpos i ve behav i ou r .

hre can now prof ¡tably continue on to a more

5peci iic ìeveì i.,y exairiiniiig the pai-ti¿ulai' goal'vaìue

structure of farm.fi rms to more clearly identify areas of

goa I confl i ct, th; extent to wh i ch accommodat i ons are a

necessary part of confl i ct resol uti on and the part played

by non-conflicting individual goals
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CHAPTER V

Goats and Values of the Farm Fîrm

It has been establ ished that certain normative

propositions are pervasive in Programming models ProPosed

for use in farm planning. ln Particular a fundamental,

normative assumption of goal-di rected' maximizîng behaviour

on the part of farm decision units and several supporting

assumpt¡ons are inherent in proposed farm planning models.

Goals for the planning period are regarded as a static

evaluatiùe reference wi th regard to basic social and

psychological processes. They are assumed exhaustive in

their ability to discriminate between all alternatives

to be confronted. Al I significant goals are assumed to

i¡e sonle quatrLiiiabie i'utrciiur¡ of n'leasi;i-¿¿l'ìe levels of

economic goal achievement. ln addition, many more sPecific

assumptions operatiog wi thin the scope of these fundament-

al assumptions are often required either by traditional,

analytical procedures or the mathematical requi rements of

current opt i mi zati on procedures.

Theconceptualframeworkforgroupdecisionmaking

suggests serious confl i cts between fundamental normêtive

assumptions of programming models and group decision

theories. Group decisîon making and group goal formation

are portrayed as dynamic and simuìtaneous Processes. l-l azY,

¡ll-defined and underdeveloped operational group goals are

sugges ted as the norma I cou rse of eVents and some mechan-

isms of avoi,ding maximizing behaviour are suggested.



The incomplete nature of theories relating to the dynamics

of individual and group normative standards suggests

that quantification to th9 level requi red for inclus ion

in models is impossible. SPecial characteristics of the

farm planning decision group suggest that family and

adviser-farmer roles wi I I have significant modifying influ-

ences on group goal formation and decision making.

However, there is no !ndication that basic confl icts are

reduced in any way.

The Chapter begins by considering briefly the

evolution of farm goal-value structures and their current

statistica-l makeup. Basic goals and values are then

cìassified and discussed under încome dependence, func-

tional dependence and long-run goals. A final section

on gôal dynamics serves to relate the previous static

discussion of goals to the dynamic Process of goal genera-

tion presented in Chapter Vl. The chapter is cìosed with

a summary of impl icat¡ons which may be significant factors

in planning model feasibrilitY.

Evolution

Before bèginning, it is useful to recall that

farm fami ly goal-value structures are not fixed entities

but are continually shifting according to secular trends.

Several studies have attempted to catalogue general

changes in the farm fami ly goal-value structure as its

Canadian historical-insti tutionaì context has changed.

125
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McKie lg4, p. 6] summa rized ti,- general f lavour of these

studies in stat¡ng that, "the traditional farm family,

characterized by intensive kin relatÌonships, large size,

relative geographic isolation and the abil ity to perform

most tasks with a high degree of self-suff iciency is no

longer the typ¡cal mode of family organization. Family

farms which do persist have been transformed and fami I ies

operat¡ng them are often commi tted to values not unl ike

those associated wi th urban fami I ies, such as the impor-

tance of higher education, economic rational i ty and the

des i re f or consumer goodsrt.

Under sett I ement cond Î.t ions ir' the 1800's, the

basic subsistence nature of farming was probably important

in developing a tradition of work-role oriented decision

making. As Abell notes, boys assisted father in securing

food, fuel, and shelter, while the girls assisted mother

in household duties and some farm chores such as milking

cows and feeding poultrv il. p. l6]. As mechanization

proceeded in the 20th centurY, the farm wife's role as a

producer was becoming less important but it was stil I signi

ficant. Abel I Il ] reports of a 1959 0ntario representa-

tive sampìe of 352 families in which virtualìy alì wives

performed some farm tasks. Concomi tant wi th th i s change i n

producer rol es, there evol ved a pattern of some degree

of joint ciecision naking in both farm and household.

ln lg5g, Abelì t¡] reported that on"-half of farm oriented

decisions in the sample cited above were jointly made by
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farmer and wi fe or ch i I dren or other persons. Househol d

decisions were shared jointly by husband and wife in one-

half of the famil ies. Joint decision making appeared to

be quite common in the Purchase of durables, ât least with

regard to the establ ishment of pr¡or¡ties. (ln this respect'

see also Burchinal and Bauder 1277).

The Decision Unit

.:-. -.':.:,

It has been customary in farm pl.anning decision i,,,1.:,.,,
.t t'; :

theory to consider single person decision making units. 
,,ii,,,,,,,.::,':.:..:

Given this assumption, the appeal of economic, utiìity-
1)

based maximizing apProaches to decisiorr makïng is tenable.

ln fact however, the major decision making unit on the

farm may wel I be described es the nuclear fami ly. To

establ ish the primacy of this decision unit in agricuìture,

this section presents a stat¡stical review of its compo-

sition and distribution relative to other farm decision

units.

Although the figures presented below do not ¡',,',,:,1

relate precisely to farm decision groups' nor do they relatê ''.,,.. .'
t',,,,'.',t,' 

,,.

to a subset (of ten considered of primary interest in ":

farm decision making) which might be cal led I'commercial

f armstr, they do Serve to po i nt out the preci om inance of the

'. .,:' 
,t-',t ;.

nuclear f amily in the distribution of farm households. ¡"'';::'::i'-

This is of particular importance in the case of an analysis

of farm decision making in view of the often-ci ted

1l ln view of the discussion in Appendix A,-â psychological
/ base for utility is much more aPPealing than a sociological

one. (see also ltzz] cr,. lv)



interdependence of nuclear family members in decision l28

making.
2)

ln 1966, -there were \27,238 Canadian households

with an average of \.5 persons per household living on

census farms (rural holdings of more than one acre and

having gross agricultural sales of more than $50). The

vast majori ty of census farm households (403,92\ of

\27,239) consisted of either s!ngle person or single-

fami ly households, whi le the remainder consisted mainly of

more than one fami ly or more than one single Person. A

total of 3gg,886 census farm families (including tho¡e in

mul ti-f am'i ìy househol ds) were rePorted i n the 1966 census '

of this group, 373,876 consisted of a husband and wife and

children remaining at home. The remaining single parent

famiiies consisteci mainìy of (¡n order of magnitucie)

widows, widowers, female singìe Parents and male single

parents. The 3gg,886 census farm famiìies had a total of

973,092 chi ldren (an average of 2.4 per family) under the

age of 2\ I iving at home. By age grouPS' they were dis-

tributed as fol lows: less than 6 years of ê9e, Z4l,30B;

6-14 years, 45\,537; l5-18 years' 17B,3B2; l9-24,98,8 65'3)

2l This statistical review is
' Census of Canada [377.

il A recent (ì971 rePresentati
' of Alberta farm households
f i cance of fam i I Y fa rms . Fa rms

by family grouPs with verY

based on data from 1966

ve sample Llzo, Chap. lllJ)
substantiates the signi-
were typical lY oPerated

little outside helP.



129

ln vie.,'; of discussion thus f ar, the fol lowing general ization

appea rs wa r ran ted .

The predominañt, primary, farm decision unit is the V I

nuclear farm fami ìy.

Basic Goals and Values

Although any attempt at categorÎzing basic

goals and values must run the risk of overlappÎng ,:...:
':ì"',llcategories, varying definitions, and non-exhaustiveness'
:t.: :

several themes are sufficientìy recurrent in the litera- 
',':.:.,-'

ture to draw some conclusions. Farm-fami ly goals and

values relating to land ownership, income maximization,

standard of I iving, freedom from debt, technical achieve-

ñêñf c nrec.+!^o !n^nma c¡+!ef ì^in^ €' ' i Of.,.v..bJ, --Li!i¡L¡ilg, i.;iÍìiiil$ ü5 A ''VA)

life, fami ly I ife, traditional ism, risk aversion, inde-

pendence of action, cooPerative action, and community aru

commonly reported in the literature.

Numerous studies in rural sociology and related

disciplines in recent years have dealt extensively with

the distributïon of goal horLding patterns and value

orientatìons in various farming Populations. A review

of concensus opinion resulting from these studìes will

serve two purposes at this point. Fi rstly, it should

indicate the more permanont elements of goal structures

with which normative eìements must be consistent;

and secondly, Ît introduces goal-value orientations

whose nature wi ll be discussed more fully in later sections.
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A classification of goals is included at this

point for the specific purpose of establ ishing a natural

division of subject matter into areas which can be dis-

cussed more or less independently. For farm planning

purposes, ¡t is useful to classify goals and values of

farm famil ies on the basis of their association with farm

planning variables. Thus we can sPeak of:

(u) I ndependent Goa I s as those wh i ch can be

pursued entirely Ìndependently of actions

taken i n the farm bus i ness;

(U) Functional ly Dependent Goals as those whose

achievement requi res the specific manipuìation

of farm management variables (for example,

persona I preferences for breeds of I i vestock,

labour management prêctices or cropPing

practices);

(c) lncome Dependent Goals as those whose achieve-

ment is dependent on the income distribution

(over tempora I and probab i I i ty space) prov i d-

ed by the farm business and thus is only in-

directly dependent on the manipulation of

specific farm management variables (for example,

a wi de range of consumpt ion goa I s, sêcur i ty

goals, oF retirement plans). Almost all goals

in existing programming models are of this

type (Chapt. lll).

Clearly, independent goals are not relevant in farm planning,

except to the extent that thei r el imination from considera-

tion al lows a clearer focus on relevent goal s and

i: ::a :: a .\:.i t::::: i.:+:,
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values. lncome dependent goal fulf¡ I lment requi res the

provision of financial resources such as credit, insur-

ance, net worth, and net income at various points in time

and under various eventual i ties. 0n the other hand func-

tional dependence may arise out of valuing farming as a

way of I ife.status goals of specific asset ownership are

examp I es of th i s dependence.

I n the cou rse of a s tudy of maj or fa rm dec i s i on

makers on lowa farms Beal, Bohlen and l,/arland tl0]
defined a number of basic values which had been ídentified

by previous research or reported in the I i terature on

rural sociology, and record and attemp rÐ ro determine

theîr prevalence. Although thei r primary concern was with

measur ing the importance oi va lues re I evant to f a r¡n pol ! c;-

matters, several of the values (defined in appendix V A)

investígated have significant farm management impl ica-

tions. They [l0] conclude that the rraditional rural

values of traditional ism, debt avoidance, fatal ism and to a

lesser extent, farming as a way of I ife have diminished

considerably in importance in recent decades, whi le the

value of risk aversion continues to be very strongly held.

Newer values such as scienti fic orientation have come to

be held more strongly by a large segment of the farming

population. They also note thêt some degree of inconsis-

tency is apparent, in that many farmers strongly hold the

values of risk aversion, and r!sk o¡.ientation; and collec-

They analysed a
I B6 I owa Fa rms

i .:.j

\) samp I e of
of over 100

major decïsion makers on
acres.
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tive action and independent action. The overal I picture

appears to be one of farming emerg¡ng as a means of

achieving goals suggested by value systems simi lar to

those held by other members of society (i.e. risk orienta-

tion, m.aximization of income, scientif ic orientation).

A study by Neiìsen [l0l] also suggests the

deve I opment of ma rket-or i ented fa rm bus i ness va I ues and

goals. A sample of MïchÎgan f armers identif ied a grouf)

of income-distr¡bution-oriented and technical ly-oriented

farm goals. Farm ownership, income maximization and

providing an adequate standard of living were often cited

as being the most important farm goals. The same study,

in a further attempt to determine important areas of

goal-value holding, defined six goal orientations into

wiricir each i¿r¡rrici-wds pìaced as a i-esuìt of his i-ep'!ies

to open-end questions regarding farm goals. Approximately

equal numbers of farmers were oriented toward three major

goal areas: I'securityt'or freedom from debtr "high ìevel

of living", andtrtechnical productionrr. rrSuccess or

prestige', was of lesser but sti ì I signi ficant importance

as a goêl area, while I'average level of I ivingil and

particularly ilfarming as a way of life" were common.

predomi nant fami ly goal s as opposed to farm goals expressed

by farmers in the Neilsen study were related to chi ld-

ren t s education, the fami ìy's commun i ty status and future

security, which are to a large exten"t dependent on

instrumental farm income achievements. W¡th resPect to

dominant fami ly goal orientations, the farmers were closely
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d iv ided between those who we¡ c .iominant I y "f ami I y or

chi ldren" oriented and those who were material house-

hold-comfort oriented with only a few primarily oriented

toward "security", "ultimate happiness or salvationrr, or

"social statustr.

ln a 1969 analysis of farm asset conversion

problems of ret¡rement age Michigan farmers, Lee IBo], has

noted the prevalence of certain goals held by farmers

of ret¡rement age and has illustrated a more basicrrgoing

concern" phi losophy fol lowed by the majori ty of hi s

respondents. Most respondents did not appear to strongly

des i re ei ther keepîng the farm in the fami ly or high

ret¡rement income levels. However, a variety of cont¡nu-

ing debt avoidance, I iquidi ty preference, and risk avoid-

ance goaìs were expressed. The vast majority was

strongly motivated by a desi re to remain on thei r farms :

.

where community t¡es could be maintained and living costs

were low, while farming on a full-or Part-time basis and

pursuing a variety of relatively inexpensive leisure time ::
¡:,.t.:,

actÌvities. The approach of most indÏviduals appeared 
,-,:

to be one of avoiding formulating goals and planning for ""
reti rement. Rather, they attempted to maintain the.

status guo, operat i ng the i r fa rms as a goi ng concern (to

''""1the limits of their physical ability) unt¡l circumstances ,::,.::;:

5
forced them out of farmi ng. No cons i stent aPproach to

5 A simi lar pattern in retirement goal formatÌon is indi-
cated by an Alberta study ItZO]. Almost half of a repre-
sentativesampleoffarmershadnotforfnulatedanyretire
ment goa I s and of the ha I f who had thought about the
matter, most wanted to remain on the farmstead and main-
tain a farm life style in their ret¡rement years.



| 3t+

problems of estate planning, insurance coverage, oF re-

tirement income was common in the sample group. The

over-riding tendency in decision making at reti rement age

(60 p I us ) appea red to have the ma i ntenance of some

semblance of an operating farm as an ultimate goal even

though, as Lee 1727 points out, a considerable sacrif ice

of ret¡ rement income is involved and often some other

goals such as I iquidi ty preference are clearly in confl ict'

tn a socio-economic analysis of the goals and

att¡tudes of Arizona ranch ol.ners, smith i127) concluded

that eleven goals and attitudes relatïng to ranch owner-

ship commonly exist. These ai'e I isted ll27l as:

ItLand fundamental i sm, fami ìy fundamenta l i sm,

ru ra I fundamenta I i sm, resou rce p rotect i on
gogl (range use), conspicuous consumption'/
specuiative attituci es (towarci ranch owner"-
,i.,ip), ìncome satisf icing, weal th sat¡sf icing,
agr-icúltural orientation, immobi lity, ìocai
orientation and local social satisf icing'

By using these commonly held goaìs in a dÎscriminant

analysis, smith was able to predict w¡th considerable

accuracy the answer to a sel I or not sel I the ranch

proposition, thus indicating the significance of these

goals in farm decïsion making.

Theliteraturecitedabovereferstothefarming

cummunity in generaì. Some idea of the goal-vaìue

structure which wi ll be encountered in the init¡al stages

in any attempt to implement Programming models as decision

aïds can be gained by reviewing generalizations from

d¡ffusion research. Rogers and shoemaker Ill8] in their

analysis of over l5o0 research rePorts of d¡ffusion
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research have I isted 26 frequently noted characteristic:

of early adopters of new ideas. ln the main, thei r 26

characteristics po¡nt to progressive commercial ly-

oriented goal-value structures in contrast to the tradi-

tionally-oriented goat-va,l ue structures of later adopters

(See Appendix D). As the adoption of various concepts

proceeds from innovators through to l"ggards, the value

systems i nto wh i ch they are i ntroduced change dramat i cal ìy.

A review of studies of broad areas of farm f amily
. 
t:,t 

,-

goal holding reveals some areas of commonality. As a 
': 

,,:,,:,,

resul t of varied defi ni tÎons used and I imi ted scope of :i:'::

many studies, it is not possible to develop definitive
)

I ists which might be compared to obtain some assessment of 
I

'the distribution of various goal value structures. l

I

Nonetheless, there apPears to be a suff iciently large 
,

number of goals held (even at relat.i vely abstrãct ìevels)

to warrant requiring any general approach to farm planning 
i

to be consistent wi th a variety of oPerational goal orient-

ations. Necessary areas of consistency with normative ,'.'.,

content would appear to include both those associated with 
i''''t't''
t 

.tt,:, ,,:, 
,,t, 

,,

the strong rnarket busìness orÌentat¡on often assumed by :'.'.':':

economists and the traditional and non-business areas often

noted by extens i on personne ì .

Specifically, goal holding in the income area tend, i',',,,

to focus on income, risk and consumption leveìs. Goaì

holding in the non-iniome area tends to focus around "going

concern" goals, credit use' community ìife, soc!al status,
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and tata I i sm. As noted by adopt ion theori sts, the exact

nature of goals held in these areas byrrdecision aid"

users i s I ikely to change as adoption proceeds.

General izations V2, V3, and V4 aPpear warranted

on the basis of the above discussion of basic goals and

va I ues.

A large var¡ety of goal s, both income dependent V2

and functionally dependent, exist in the farming

commun i ty.

Goal holdings reflecting both modern and tradi- v3

tional value systems are widely held.

A cor¡,6ìercial agriculture orientation is more V4

prevalent among farmers in the early adopter stage'

Many other studies aimed at identifying farm goals

and values and thei r distribution could be ci ted. However

in the main these simply re-emphasize goals or values

discussed.

I ncome Dependence

Recent decades have seen a significant increase in

the number and i mportance of i ncome dependent goa I s and

thereby increased emphasis on instrumentaì income distri-

bution (i.e.securi ty) goals. lncreased production

special ization, increased outside input dependence, emergence

of the smal I nuclear fami ly and increased materiaì ism have

all played a part in this process.

This increasing emphasis on income distribution can

be expected to have a major effect on farm decision making
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since í¿¡rm famiìies have a part¡cularly explicit control

over their income distribution via their control of prod-

uctive investrlrent processes. Many recent studies have

pointed out the importance placed on instrumental income

distribution goals (for an ou.rview, see t"/il I is [148] ),

However, relatively little literature bears on the sPecif ic

topic of group-admissable income distributÌons over time

or probability space. However the widespread use by

farmers of income distributing tools such as I i ie insur-

ance, asset i nsurance, saVi ngs, off-farm i ncome opportun-

ities, credit, risk altering production techniques further

demonstrate the importance of such no" l r.9

It is interest¡ng to speculate on the personal

characteristïcs of decision makers with respect to their

relative emphas ¡s on income dependent and functional ly

dependent goals. J.M. Bohlen Izo] in a discussion of adop-

tion and dif fusio nVof ideas in agriculture has noted that

tti nnoVators and earìy adopters are more ends ori ented wh i le

those s lowest to adopt tend t.o be more means or ientedr'. lf

this is true generally, it suggests that farm planners

Jensen and Halter et al. 1,65, pp 109] reported of a

sampl e of mi dwestern farmèrs that 77 Per cent had
collision insurance, 7O per cent had life insurance and

95 per cent had fire insurance. lnformal insurance
schemes such as liquidity reserves, credit reserves,
hay pasture reserves ' and feed reserves were reported
by'69 per cent,56 per cent' 64 per cent' and 6o per
cent respect i ve I Y.

Note al so the previous reference to Rogers and shoe-
maker [llg] in connection with basic goals and values.

6)

7)
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(i.u. -generally those who see the future as something to

manipulate) are I ikely to emphasize goals of the income-

dependent type. They wi I I tend to be I ess i nteres ted, for

example, in land ownership for its own sake and more inter-

ested in its potential to al low achievement of non-farnt,

f ami ly goals.

Ladewi g and McLean 1.77J specu late that major farm

fanliìy goels ere incor:e-.iependent and es a resuit of ti'lis,

profi t seeking is pervas ive throughout the farming commun-

ity regardless of economic or social status. ln this

context, they hypothesize that âger education, farm tenure,

gross i ncome, and farm size (each a measure of economi c

or social status) are not related to a "rat¡onality ¡ndexil

(cons tructed to revea I re I at i ve deg ree of emphas i s on

monetary gain). Their results suPport the conjecture

that income-dependent goal holding is pervasive. ln the

same study, the hypothesis that leisure is negatively

associated w!th the monetary gain index was also accepted,

implying that a relation may exist between the hoìding

of means-dependent goals and leisure goaìs.

A survey by Purceìl and Dunn ItOa] "rtempts 
to

determine more specificâl ly the nature of instrumental

income goaìs rather than determine their significance

relat i ve to other goa I s. Forty four feeders were asked to

choose a single best fi tting goal from a I ist of four

specific goals or to reply to an open-ended question on

their goals or objectives. The results were:

-.:'i,
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l) 57.1 per cent chose prof Ìt maximization for

each feede r I ot ,

2) l9 per cent chose profit maximizaticn for entire

operation,

3) 14.3 per cent chose some form of satisficing, and

4) 7 .l pe r cent chose other goa I s.

ln order to measure attitude toward risk' eêch feeder was

es!,.ed tc chocse one cf fi'"'e motìthly price paiteì-ns whicii

he would prefer to face year after year. Most of the feeders

preferred high expected returns in spite of assoð'ïated highly

variable monthly prices.

In choosing between another five patterns with equal

expectâtions, producers did not uniformly choose price

patterns with low variability, inci icating that some were

wiiiing to shoot for the high prices indicated in some

months of the pattern. Large feeders displayed more of a

tendency to ignore prÎce varìation and depend on expected

values. ln generaì, a large variety of values relating to

income distribution v'/as evident.

study by Harman et ul. [55] examines the nature

of eight major income-dependent and functional ly dependent

goals of farm operators. "Making the most annual prof¡tsrr,

trmaintaining or increasing family livingr', and "avoiding

years of low profits or losses" were selected by 32 per

centr 2f per cent and 22 per cent resPective.ly as the most

important goals. 0ne of the tv,,o f unctionally depencient

goals I'control more acrest'and "increase leisure time"

i

A
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was cited as being least important by a large majority of

sampled operators. Debt, net brorth and bankruptcy goals

were shown to be of intermediate importance. This study

also points to signif icantly different goal hierarchies

between subgroups cl ass i fied by âg€, education, farmi ng

experience, fami ly size, off-farm income and croP acres.

Al though di fferences i n the hierarchy of i ncome-d.pendent

goals are apparent between subgrouPS, there is a relative

consensus that the functionally dependent goals are least

important ïn al I subç¡rouPs.

Neilsen [tOt] has examined the attitudes of

Mi chigan farmers toward credi t use when profi table opportun-

ities exist. ln general , the vast ma jcri ty cf f arrners

revealed that they woulC borrcw ¡f prof itable len<l , ferti-

lizer, I ivestock, or machinery investment opportuni ties

existed. Some farmers did, however, express varying

distrust of credit use in one or all of the four areas

of credit use gpecï'l'ieC. ['armers who were I'SucceSs or

nlarl ^r r^rêrê in aerlicr ô S of theprestige', oriented or were in earl ier or later stage:

fami ly cycl-e, or were f requent organization participants

or were high extension part¡cipators, generally had the

most favourable attitudes toward credit use.

ln general, available studies point to an increasing

emphasìs on income-dependent goaìs for the farm family.

As weì1, some specific areas of income-dependent goal hold

ing imply the holding of specific instumental income goals.

ln view of the large and growing number of income dependent

goals held by the farming community, it apPears strategic-
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ally efficient to require anY

spread use as a farm planning

of i nst rumenta I i ncome goa I s.

t4l

candidate for wioe-

allow for a variety
serious

mode I to

lnstrumental income-oriented goal holding is V5

pervasive in the farming community and is part¡c-

ularly strong among more i nnovat ive farmers.

Funct!onai Dependence

VIh i I e a number of s tud ies have po în ted out the

income-dependent nature of a large number of farm fami ly

goals, there exists a strong functionall.y depencient or

Itnon-economi c'r el ement i n many bas ic f arm goa I s.

ln a study dedicated to discovering what goals

mot ivate a group of I^/ash ington and 0regon ranchers and

what their relatÎons to economic behaviour are, Rodewold

and Bostwick Il l7] could determine only one major goal,

"to maintain a life styler¡. The major goal expressed by

these ranchers was not to ranch for prof it or to produce

beef but to do those things which they saw as compatible

with a ranching I ife style. This goal was carried over into

reti rement years as wel I as being hel d during active ranching

They have also shown the association of this goaì

with a number of previously discussed basic values. As a

group, the ranchers pl aced an average va I ue on benevol ence '

a low vaìue on leadership, a high value on independence and

a h i gh va I ue on conform i ty. I ndependence ref I ected a

desire for independence from the non-ranch communíty
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r^Jh i le conf ormi ty w¿¡s to each other thus , i n part,

explaining the low value placed on leadership. A check

on rancherst chi ldren in local high schools indicated

their acceptance of value systems not materially d¡ffer-

ent f rom tha t of the i r pa rents .

The Alberta Farm Management Study I tZO] also

supports the notion that functionally dependent goals may

be of cons i derabl e s i gn i fi cance. 0n ly s ix per cent of a

large representative sample suggested that they would

pursue another occupation s imply because they coul d make

more money. S ¡ xty-four per cent i nd i cated thât fa rm i ng as

a "way of I ife'- r¡âs extremely important and that they would

continue to farm as long as a minimal standard of I iving

could be earned.

Several studies have directly indicated the signi-

f icance of f,unctional dependence vrhile other studies

have poi nted to the holding of functional ly dependent

goa I s .

Goal holding which is functionally dependent

on the way the farm bus i ness i s operated i s wi de-

spread and sometimes of primary importance.

Long-Run Goa I s

A p reponde rance of fa rm goa I s tends to be sho rt

run with only a few long run or continuing goals, as would

be expected given the importance of the temporal dimension

in information acquisition and confl ict resolution. ln the

V6
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study by Fitzsimmons and Holmes, l\7) a general conclu-

sion was that reported fami ly goals appeared to be based

mainly on short-run thinking. considerable uncerta¡nty

was attached to the exact t imi ng and nature of goa I s

projected beyond f i ve years. They d i d not specul ate on to

what degree th i s uncerta ¡ nty arose as a resul t of the

nature of the fami I y confl i ct resol ut ion Processes or as

aresultofthenatureoftheplanningenvironment.

However, al I fami I ies d¡d report some long-run goals' ln

addition, many goals tended to be neither short-run nor

long-run in the usual sense, but of a continuing variety

such as thrift and debt avoidance'

Neilsenrs study of goals of Michigan farmers IlOl]

also points out the short-run emphasis in farmersrgoal

structures. ln comparing sample areas within his master

sample, he states that few farmers emphasize exclusively

long-run goals and in addition that,

rrAlmost no f armers in any of the sampl es verb-
al ized short-run goals that appeared to be integrated with
their long-run goãtr. 0f those who emphasized both long-
run and short-rin goals, only a few expressed short-run
goals that could bã considered means of attaining the
longer-run goaìs that they I isted'"

vagueness, underdevelopment and inconsistencies appear

to be the hal lmark of long-run goal structures. Nei I sen

IfOf] also states that farms dominantly oriented toward

some f orm of ,,average I evel of ì iv ing'r or techn ica I pro-

duction goal areas tended to also emphasize short-run

goals. Those dominantly oriented toward "secur¡ tyrr,

,,success or prestigerrandtr farming as a way of lifet" ap-



t44

peared to place more emphas¡s on long-run goals, whi Ie a

dominant high level of I iving emphasis appeared not to

be associated with any particular length-of-run emphas Î s.

As wel l, those emphasizing long-run goals to a greater

degree tended to have more cl early formulated goal struc-

tures; short-run goal orientat¡ons tended to be associated

with hazy, ¡ll-defíned goal structures. Neilsen also

reports a tendency for higher educat¡on to be assocÎated

wi th long-run goal emphas is

Goal Dynamics

It is interesting to speculate on the nature of

goal s i n the long run as wel I as on the nature of long-

run goals. lt has often been noted for instance in group

research that level s of group aspi ration have a strong

relation to recent group Performance. Success tends to

lead to higher levels of aspiration. Failure to achieve

group goal s on the other hand leads to lowered aspi rat ions;

however, the propens i ty to lower seems much I ess pronounced

than the propensity to raise lZ9, pp. 418-429f. Neilsen

IfOl] has pointed out an interesting association between

farm manêgement extens ion and goal dynami cs, noted i n a

survey of Michigan farmers subjected to ¡ntensive extension

ass istance and a matched control group.

He states that,
trFarnlers in the experimental areas who perceived

that their goals were not being fulf illed in agriculture
tended to either get out entireìy or to str¡ve harder to



Ì!_ri.:.':

make a go of ¡t in farrning.
hand were more apt to adj us t
and make the best of it, or
the farm."
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Control farmers, on the:9thef
the i r goa I s downwa rd, hang ofl ,

to seek a part time job off

I t appears that fami ly goal s i n the long

suscept i bl e to outs i de i nfl uences.

run, are very

I
Studies by Fitzsimmons and Holmes l47l,0omen

9

¡to5J, Ross Itzo] "nd Neilsen Itol] have reported

on the relation of farm fami Iy goal holding to stage in 
_

its I ife cycle, and ro a lesser extent the importance of

certaîn areas of goal holding. ln general, these studies

revealed expected and significant dynamic aspects in fami ly

value holding.

The study by Fitzsimmons and Holmes Ia7] investi-

gatecl goal holding in six areas: farm business' finarrcial

(family income); family activities (including education

and heal th), fami ly hous i ng, commun i ty part i ci pat ion and

recreation, and househol d faci l i ti es and equ i pment; by

grouping specific reported goals. Fami I ies in three

stages, pre-school , grade school and h i gh school were i n-

cluded in the study. Apparently for the most Part, husbands

and wives agreed on rePorted family goals and therefore no

attempt was made to determine how the goals were establ ished'

There exists, however, the possiUiì i ty that only goal s for

which a certain degree of confl ict resoìution had been

ach i eved , we re rePo r ted .

The sample (usïng open-encJed questioning of husbands
and wives) consisted of 7O farm fami I ies operating fuì I

time conlnercial f arms in Tipton County, lndiana'
Neilsen's brief analysis tends to reinforce the others
d iscussed below, as does Ross.
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ln commenting general lY,

number of conclus ions related to

goals held.

the authors report a

family goal holding and

"ln general, the fami l ies scored relatively
higher.on farm, f inancial, and household facilities and
equïpment goals than goals reìating to fami ly education,
health, and community Participation and recreêtion.

On a specif ic goal basis, farm ov,,nership and education

goais were reported by al I f amiì ies whi le the nrajor ity of

fami I i es reported hea I th ca re and debt avo i dance goa I s.

W¡ th respect to the obv i ous conf I i cts between rePorted

land ownership and debt avoidance goals, F¡tzsimmons and

Holmes [lZ] report that land ownership was sufficîently

important that most f amÎ I ies \dere wi I I ing to f orego debt

avoidance goals.

The above apPears to indicate that considerable

emphasis is placed in goals depending on both the income

distribution and technical matters relating to farm opera-

tion. However, it is not clear to what extent the farm

goals cited were viewed as instrumental to the achievement

of ul timate fi nancial goals or were themselves cons idered

ultimate goals

After reviewing study results relating to life

cycle and goal reporting, Fitzsimmons and Holmes [42]

conc I uded tha t:
rrGoals of f amil ies with preschool children centre

on accumulation of goods for obtaining income and making
the home convenient and comfortable.

Goaìs of fami I Îes wi th chi ldren in grade school stress
the i mp rovemen t of i ncome to ca re fo r the g row i ng needs of
the fami ly. ..
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GoalSoffamilieswithhighschoolchildrenshowedthe
greatest concern wi th providing for future as wel I as
present needs of the children'r-

Also, "lncome, education and family size d¡d not appear
to affect family goals consistently at different stages
of the family life cYcle."

Some more speci fic comments were made wi th respect
. ,., 

ti' 
,,, .:,

to the relation of I ife cycìe stage to sPecific goals : :

reported in each of the six categories. Pre-school

f ami I ies more of ten exPressed hous ing and i ncreased i ncome 
.; ::::

oriented goals and had fewer immediate community partici- ,,-, '
:.: j::. .,1

pation goals. 0n the farm side, PF€-school stage families 
;t,:,;lt',;t,,..

often reported land improvement, machine Purchase and

enterprise chêrigê goals. ln the grade school stage' in-

creased ownership or acreage goals were more prevalent .

I

than in other groups. Buiìdings improvement goals occur- ;

red more often amongst fami I ies in the high school stage.

A large number of families expressed instrumental 
,

savings goals with ultimate uses depending to a consider-

able extent on I i fe cycle stage. Pre-school fami I ies

saved nelatively more often for land Purchases; high schoot 
,,.,.,ir,,,r,,,

families more often saved for education, retirement and 
,,t.',,.,,',
. : .-::.:: -::

emergency oriented goals, whi le grade schooì fami I ies more

often saved to pay deb ts . q

A.K. 
'omen 

[tosr sheds some r ight on the relation 
,,,,..,:,.,i,

of family goals and the family life cycle in analysing '''':-:"':":

relation of family goals rePorted by a sample of 20\ North

central and South central lowa farm wives. Among goals

showing a s¡gnif icant association with'the wifers age were
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those relating to land own¿i-ship and family educatioìì.

Fami ly education goals were sPecified cons iderably less

often by the ol de r age g roup (48 yea rs and ove r) than

by the young and middle age groups. Land ownership goals

also were specif ied more often by the younger groups who

were least likely to own their own land. Some other

goals were sîgnificantly related to wifers age in one of

the study regions but not in the other. Goals reiating

to I and i mp rovement , and fa rms tead extens i on and appea r-

ance seemed to increase in importance with age. Relatively

fewer middle-aged, than younger or older, wives specified

family savings goals, while relatively more middle-ase,.d,

than younger or older, wives sPecified fami ìy recreation-

a I goa ls .

The above discussion of goal dynamics suggests the

generalizations that:

Farm famiìy goals tend to be short run rather V7

than long run.

Vagueness , underdeve I opment , and incons is tenc ies V8 i,,: ,1-,j:.
. . . l, 

.,

vis-a-vis short-run goals are commonly occuring ,,.,'1.',,
i 

, .. ,,,:, ,

characteristics of long-run family 9oals,

Farm fami ly goals appear to be pos i tiveìy related v9

to levels of achievement experienced in the past.

Farm family goal holding in severaì areas is vl0 .,,'',.-.,ì..

stronsly related to the family iife cycle.

Goal hierarchies vary greatly from one family to Vll

another in ways that are only partially predictable on the

basis of fami ly and farm characteristics.
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Summary 0bservations

secular trends În farm family value structures

poi nt to the cont ï nued evol ut ion of va I ues not un I i ke

those of urban families with emphasis on economic ration-

ality, higher education and a desire for consumer goods.

Traditional work role orientat¡ons in decision making are

seen as gi.ring þtay tc.ccnnte¡nporary democratic ideals.

Statistically speaking, the basic farm decision unit is the

nuclear fami ly. ln a farm planning context, the role of

the farm management consultant may be a significant outside

element.

A number of basic values and goals are sufficiently

recurrent in the literature to suggest that they are

wicieiy helci among the farm PoPuìaiion. Exampìes are ihose

relating to land ownership, income maximization, standard

of I iving, freedom from debt, technical achievement' pres-

. tige, income satisf icing, farming as a way of lif e, f amily

ìife, traditionalism, risk aversion, independence of action,

cooperative action and community I ife. A large variety

is apparent in goals held.

lncome dependence is a common characteristic of

many stronsly held goals and secular trends point to an

increasing emphasis on these goals. Some specific ¡nstru-

mental income goals are associated with particular areas

of i ncome-dependent goal holdi ng. 0n the other hand func-

t i ona I dependence may often occu r among goa I s of fundamenta I

importance. Goal areas reìated to maintaining a particular
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life style have been cited.

Most goals held by farm fami I ies tend to be associ-

ated with the short run. 0nly a few long-run or continu-

ous goa I s represent the norma I s tate of affa i rs. Short-

run goals are not normal ly weì I coordi nated wi th exist-

ing long-run goals. Cycl ical patterns appear prevalent

in farm family goal holding, wïth certain goals being more

common in each stage of the I ife cycle.

Evidence avai lable on the nature of farming goals

is clearly shallow in many areas of interest to farm

planners and diff iculties are involved in generalizing

from existing sources. ln particular, it has not been

possible to make conclusive statements in many areas re-

lated to the more specific types of assumptions reviewed

in the programming context. Problems in generalizing arise

out of the differing research PurPoses of the research

reviewed, the large variety of populations in these

studies and the persistant tendency of researchers to

concern themselves w¡ th the goals of individuals rather

than of families. Nevertheìess, useful generalizations

have been made in several areas, particularly those related

the most basic normative assumptions in the Programming

context.

Research into farm fami ly goal holding reveals a

normative structure which contrasts in many areas with

the assumpt i ons conta i ned i n Prospect i ve programmi ng

models in spite of the fact that many of the operational

goaìs included in models are, in fact, commonly held by
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farm people. The growing commercial orientation of

':

farm goal structures suPPorts the type of quantifiable

goals normal ly found in Programming models. Two factors,

however, suggest that the relevance of these þoals in

choosing between alternatives must be questioned. Fi rstly,
t ',', .',". ',: :: .: .....-.

the holding of non-economic goals, PâFticularly non-income

dependent goa I s , appea rs to be Pe rvas i ve and i n many cäses

these goals apPear to be of primary importance in decisÎon 
1.,,,,.,,,,,;,

making. Secondly vagueness, incompleteness ênd inconsist- ,,,'r,l .,',',',r,
:

enC.ieS AppeAr tO be the COmmOn elements in mOSt gOAl i,,,;ì,:,i:,,¡;

structureS. This supports the concept of an exhaustive "'"'r'i'':¡':

evaluative base only at the level of abstract values as

presented in the framework for grouP decision making.

Farm operational goals wi th thei r heavy bel ief
'

content appear to be too si tuational ìy oriented to serve

as an exhaustive evaìuative base for decision making.

The fact that farm decision making appears to proceed in

the face of seemingly inconsistent and incomplete goals

suggests that other factors are at pìay in the taking of 
.,,,,,,,.,_,,

ChOices. Goal-holding AreaS SuCh as eState planning ',,: ,,',,'
. 

r 

. ; : . . 
: 

' 

, . 
: : 

,: 
: 
:

suggest that there may be deep-seated imped iments to the '

making of relevant goals. Consistent patterns of goaì

holding in cross-sectionaì analysis of families at various 
1:j,:::::::.::

stages of the Family cycìe suggest that even though fami- :':'..:r:- ::

I ies eppear unable to formulate complete and cons istent

goals for long-run planning, they are none the less Part

of a cycl icaì pattern of goal evolut¡on'

: ':
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The fami ly farm has been portrayed as having a

very large range of goal hierarchies on both a cross-

sectional and a dynamic sense. Modern and traditional,

income dependent and functionally dependent, commercial

and non-commercial orientat¡ons have been reported.

The vagueness, înconsistencies and short time horizons

often reported i n these farm goals have important impl i -

cations for models which do not make al lowances for these

characteristics. Assumptions of measurabi I ity, goal

existence and goal exhaustÌveness are clearly in doubt,

given the generalîzations presented in this chapter. ln

addition, the absence of any clear relationship of goals

to previous preformance (except V9) implies that it.will

be difficult to justify the use of models which attempt

to bui ld a normative base rather that assume ¡ t is avai l-

able as a parameter. ln generaì, available evidence on

farm goal holding supports the theoreti'cal framework for

group decision making.
..:,.r,L:
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CHAP.¡ I.K V I

CONFL I CT RESOLUT I ON

I NTRODUCT I ON

Chapter V has reviewed research related to the

nature of farm goal s wi thout regard for the processes

which have generated them. As pointed out in Chapter I I l,

normative standards impl icit in programming models go

farther than postulati ng goal structures. Fi rstl y, they

assume that the group normative standards which wi I I

operate in decision making over the planning horizon exist

on the planning date. Secondly, they ássume that this set

of standards forms a comprehensive set of choice cri teria

in the sense that all alternatives can be evaìuated. This

chapter exami nes research rel ated to the dynami cs of farm

fami ly normative standards in an attempt to determine the

val idity of these two Propositions and in so far as possible,

examine ev¡dence relating to some of the less general assump-

tions reviewed in ChaPter lll.

ln general, ¡t is shown that the evidence avai ìable

supports the impl i cat ions of the theoret i c framework i n

Chapter lV. Normative standards relevant to the types

of choices which have to be made in farm planning are

generated over the planning period as they are needed. The

conceptual framework impl i es that th i s process of generat ¡ ng

norma t i ve standards wi I I proceed accordi ng to more bas i c

individual values whose relation to operative group goal s

must be accomodated at the pl ann ing date. l^Jhere evi dence is
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ava¡ lable, âfl attempt has been made to spel I out these

processes in some detail. However, as Zander [149 Chapter

l] has pointed out, little scientif ic evidence is available

on the processes i nvoì ved i n sett i ng group goal s. I n the

maïn, âvai lable evidence relates to the nature of the
.-:: i:.. ,

.:::r:: .: .

farm family power structure.

We can think of a farm fami ly as a grouP of indivi-

duals having some degree of commonality in individual
,',':,.,ti,.goal-value structures. A centrai issue in prescriptive i:::::::

analysis of farm management problems is the val idity of .',,.

hypothetical confl ict resolution rules which might be used

to resolve confl icts between indTvidual goals. The basic

question is: 'rWhat degree of freedom exists for prescrip-

tion after allowance is made for the necessary social ele-

ments of decision making?". Some decision processes

(for example, local ized decision making, and intertemp-

oraldecisionmaking)maybeneceSsaryelementsinconflict

resolution and therefore not subject to prescription.

However, not al I decision processes are necessary element

of group social interaction since this amounts to saying,

t'l,Jhatever is, must berr. Farm pìanning model s must attempt

to describe and exploí t whatever degree of freedom to

prescribe exi sts. Thi s requi res prior al Iowance for

necessary decision processes.

ln Chapter V, several generalizations regarding

the nature of farm fami ly goal structures were developed.

ln general, these goaì structures appeared to be vague' 
i-:.,
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incomplete and often ¡nconsistent. 0n the basis of this

farm family goal research and social decision theories,

we are led to expect a certain amount of confl ict of in-

terest and therefore a number of ways of accommodat i ng

confl ict in the generat¡on of group objectives. Boehlje

[17J, for example, has po¡nted out that in one particular

area, estate planning, the Potential for decisions to

Erow out of conflict is Pêrticularly acute.
. t Ll- -This chapter examines some of the processes in-

voìved in arriving at decisions by i ì lustrating the nature

of confl ict resolution in the farm fi rm. I ts major thrust

is to examine questions related to the generat¡on of

group normative standards for the purpose of evaluating

model assumptions relating to thei r generation.

Conflict resolution is presented in three sub-

sect i ons re I ated to the na tu re of p roces ses i nvo I ved:

power structures in the farm family, decision roles in the

farm fami ly, and consistency of goals for the fami ly.

Also included is one subsection relating to conf I ict

resolution involving an ¡nstrumentaì goal of particular

importance, income distribution.

Before beginning a review of research on resolution

of goal confl icts in farm fami I ies, ¡ t is useful to pìace

the entire f amily po\^/er structure in historical Perspective.

A general consensus presented by most research points in

the direction of increasingly equalitarian power structures

within farm families. Traditional goal-value structures

in North Anrerica were exemPlif ied in large, self -suf f icient,



patriarchal farm famil ies. h¡tl-¡ the coming of the teci¡no-

logical revolution, this way of life began to disappear

as the population migrated to urban areas. The resulting

social revolution affected not only the growing populations

of urbanítes, but also more sìowly the remaining rural

population. A resulting rural-urban cultural lag has

developed which has al lowed sociologists to predict

evolving, equal itarîan farm goal-value structures on the

basis of urban experie nce [26 and 79].

¡;..:;ä;.i
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Power Structures in the Farm Family

A study by Burchinal and Bauder LZll of non-

business family decision making (relating to children, 
l

frmiìrr f in^..rèc €-^'.i1., .1.î,'^^^ --J ^^^?-l --t-!:-'-r-:.'.-l:=:::¡:)- ¡ ¡r¡q¡¡!€:,, ¡ii;il ¡'/ L¡¡díìgeS Aiìû 5Ç,C¡Aa istALlLrllÞlllP5

presents some i nteresti ng resul ts relati ng to the sociaì i

nature of fami ly decision making. They contrast the pre-

vaÌling bel ief "that semipatriarchal patterns characterized

rural family life 100 years ago" with the equalitarian 
:

decision making patterns implied by their survey of lowa l":',-

.

farm fami l ies. ln the main, they found no significant dif- ,,i::
ferences between the typical ly equal i tarian decis ion patterns

in lowa non-farm fami ì ies and those of lowa farm fami ì ies.

Al.though a distinct traditionaì sex orientation of decision 
f,.,,

roìes was evident i n some areas, shared respons ib i I ity in ::'r':

decision making between husband and wife was the rule.

Krause and Wi ì ì iams 176J have aìso noted this strong over-

all influence of both husband and wife in decision making. 
t:,,,,,.,i

They note that the wifers personaì ity factors (motivational, ,,
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biograpirical, management ability) þrere about as useful

in predicting abi ì ity to achieve net worth growth goals

as were the husbandts personality factors. They also

report that a combînation of both husband's and wifers

personal i ty factors leads to the most accurate predi ction

of success level.

A study by vJ¡tkening and Guerrero [145] sheds

some I ight on an important aspect of modern farm fami ly

power sturctures. They have analyzed the role of spousal

concensus of business aspirations in decisions to adopt

improved farm practices. ln this analysis of concensus in

aspirations (d.,grees of goal striving) in 500 Michigan

farm fami I ies, they have scaìed aspi rations in severai

areas relating to farm management dec'isions and classif ied

each spouse as having ei ther a high or low motivation

. towa rd fa rm i mp rovement . I n gene ra I , they note the

strong positive influence of spousal consensus on adoption

of improvements. Neither spouse tended to be able to

translate strong business aspirations into effective deci-

sion influence in the absence of spousal concensus. l'lhere

both spouses had high aspirations, adoption of improved

farm practices was signÌficantly more frequent than where

conf licts or acquiesence wei'e indicated by only one spouse

havinS hish aspi rations. By impl ication, lack of concensus

may have a considerable modifying effect on the infìuence

of individual business aspirations.

Power is the potential to exert influence in group

goal formulation or abi l ity to translate Personal goals
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into grùüp goals. severaì studies indicate that power

is related to many factors, and esPecial ly that work roles

are of particular importance in determining Power distri-

bution. For example, a study by Ernest [0omen, l05l re-

ported a strong work role orientation of goals with wìves

showing a household-family goals orientation, husbands a

farm enterprise orientation, and relative agreement in the

soclal aspects of familY life

A statewide study of 510 ìrlisconsin farm fami lies

by !Iil keni ng and Bharadwa¡ [ tli] reports the exPected work

role orientatÌon of decision making and resulting Power

distributions Ì'egarding income goals. They report that,

I'The data presented here suPport the princi pl e of
differentiation in decision making in farm families

ê^$-¡r^¡.,!.-,i+l-' '€rrn lnd u:'ban Ítcmiìics anCA5 Uv¡iiPd i vù vY I Lrl rrvrr I q I rrr (

families in other cultures. Furthermore the diff-
erentiation is alonS the lines expected on the basis
of the functi ons performed by husband end wi fe i n

the f arm f amily complex. The husbanci (as manager
of the farm enterprise) dominates in farm decisions.
The wife supervises household areas- and there is
a sharing of decisions of mutual concern. Chi ld
reari ng and major economi c deci s i ons i nvol ve con-
s i derab le expend i tures of t i me or money and re-
quire commitment of both spouses.rl

"Joint decision making in major farm decisions is
strained in the direction of the husband's domin-
ance; in major household decisions and in chi ldren's
act¡vities, it is strained in the direction of
the wi fe's domi nance. ApParently, the real i ties
of farm, househol d, and fami ly activi tîes are
such that the person present and most closely in-
volved in the activity tends to make decisions
with or wïthout consuìting the other spouse even
though there is the feeling that this should be

done. "

Decisions having a major effect on generation or

the income stream are rePortecl as being joint (for

, decisions relating to land acquisition, borrowing

i,rt,.,t

use of

examp I e
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money and major machine púrchases). ln a similar vein,

Abell¡s 1968 and l96l studies [4, 2) of 0ntario farm

fami I ies have indicated a high degree of joint decision

makins (usual ly spousal) in matters reìating to the house-

hold (mainly consumption decisions) and to financial

planning of the farm business.

I n the t\,i I keni ng Il 43] study the rel ated top i c

of f anri I y invol vement in the po\^/er structure i s touched on.

Sons' involvenrent in farm decision making was often report-

ed as starting at an early age, One-th i rd ol' those surveyed

felt sons should have some voice in decision making at

l7 to lB years; and one thi rd fel t an earl ier age was

approprïate; while one third feìt an older age was in

order.

A cross-cul tural study of 505 Vlisconsin f amil ies

and 227 Hess ian f arn i I ies (V/es tern Germany) by \,J i I ken ing and

Lupri [146] reasserts the importance of work roles in the

fami ly power structure and hints at a connection between

individual motivat¡on as wel I as external status seeking

and the f amily power structure. \./ilkening and Lupri state

on the basis of prevÎous research that,

iìr.i.:7¡;;:r

"there i s evidence that deci s ion maki ng between
the spousal pair can be explained in part by each
of the following: interest in the goaìs or out-
comes of the dec is ions , s ta tus i n the I a rger soc ietY ,,:'...
("g. extra famiìy status in economic, Political, ,'"'''
and/or rel igious af fairs) and involvenìent in the
work roles". (Brackets, mine)

The cross-cul tural data analyzed provide further support

for these hypotheses, pêFticularly the work-role hypothesis.
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For eXamnle, Wisconsin hromen are more act¡ve in farm account-

ing and take a larger part in decisions to purchase producer

durables; Hessian women are more act¡ve in I ivestock care

and take a ìarger part in decisions to sel I I ivestock;

Hessian wives are more active in household activities and

play the larger part in decisions to Purchase consumer

du rab I es .

As ide from the support g iven to hyPotheses regard-

ing power structures in farm familÎes, the research results

provi de a quantat i ve pi cture of the predomi nance of non-

singular decision making. Statistics presented show that

neither farm (v,ith the e>íception of some technical decîsions)

nor househol d dec i s i ons are often reported as made by an

ind i v idua I .

Another report on the s tudy by Wi I ken i ng and

Bharadwaj Ll42] reports that the role of strength of indi-

vidual motivation in determing influence is small'

I'l.lork roles appear to have a more consistent
effect than do aspirations on the relative
involvement of the husband and wife in decisions" [tt+zl

Hotivation in an area appears to have little to do with

inf luence in that area.

trThere i s I i tt le suPport f or the hypothes is
that involvement in decisions is a result of
aspirations in that area it appears that
consumatory aspi rations for the home tend to
affect major involvement in major instrumentaì
decisions of the farm family, but aspirations
in the farm area are not as I ikely to ìead to
involvement in decisions in that area. Also
contrary to exPectations, aspirations for home

improvement do not appear to affect the relat ive
involvement of the wìf. in household decisiont"[ì42].
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That is, the degree to whiclr I'o',,i1! consumption goals are

desired, for both husband and wife, appears to be signifi-

cantly and positively related to relative influence in farm

management decisions, whi le the degree to whïch fami ly goal s

a re des i red, for both husband and wi fe, wi th i n an a rea

(farm or household) appears not to be sÎgnificantly related

to relative influence over decision making within that area.

Another study by E. A. Wilkening Itt+O] of joint

decision making ïn 614 tlisconsin farm families presents some

indicatìons of the relative contribution to major farm and

fami I y deci s ions of each sPouse and i ts relat ion to rol e

and status variables. I t was found th¿t whi le joint deci-

sion making was freguent among middle income families it

was relatively infrequent at both income extremes. ln

addition ¡t was noted that no significant association

blas found between jointness of decision making and the

wifets level of educat¡on. There was, however, a tendency

for wif e's participation in socio-educational associations

to be associated with greater joint part¡cipation at rel -

atively high income levels. A significant posi tive relation

\^ras also found with respect to joint decision making and

indebtedness, but its importance decreased wi th gross in-

come. lncreased levels or standards of living were signi-

ficantly negatively associated with jointness of decision

making with the association growing weaker with higher levels

of gross income. 0veral I status var¡ables (standard of



living, group participation, educatíon levels) were

associated w¡th jointness of decision making when income

and social participat¡on þ/ere high, whi le increased special-

ization of spouse roles as indicated by increasing commer-

cial ization (debt, as indicated by gross income) was

strongly related to jointness of decision making.

The tendency was for more localized, role-depen-

dent decision making by both sPouses under opposite income

extremes. I{ilkening draws the implication ltt+O] that,
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t'the roles of husband and wi f e î n decis ion
making for this sample of young farm families
a re de te rm i ned mo re by the i r pe rce i ved need s

of farm and household (related to î ncome) than
by culturally determined patterns (".S. status).
(grackets, mi ne) .

ln a larer study by \^/ilkenirrg and Eharadwa¡ [i42] a simiìar

phenomenon is reported. They note that indications of

socÎal and economic status do not appear to be associated

wi th dec i s i on i nvo I vement, wi th the except i on that

increased levels of income and education appear to be

associated with increased specialization in decision making.

Straus ItZl] has noted that in the farm family

context, the non-l i near associat ion of degree of joi nt

influence over major decisions and fami ly income has

often been explained by tradi tion-based, work-role oriented,

decision making at low income levels and complex, technical

decisîon situations, requirÎng special ized knowledge and

competence, and thus work role oriented decision makÌng

at high income leveìs.

Although the fanrily power structure is an important

.. ::.::
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element ín farm family decision making, it does not appear

to greatly affect the degree of technical success in farm-

íng. Evidence Presented in a 1954 article by E' A'

!li lkening [139] tuggests'
¡rthat famiìy relationships as indicated by

integration ("oherence of group) , fami I i sm

(ã"gí". of putting group iñterest f irst),
and-father centred decision making have
I i tt I e d i rect i nfl uence upon the acceptance
of innovaticns or improvements in farm!ng"'
(Brackets, mi ne) ,

Hcwever, where such influence \¡Jas exhibited, ¡t was usually

at higher levels of acceptance' I n another report on the

same study, W¡ lkening ItlBi notes that this effect may

depend on the type of i nnovat i on or i mprovement bei ng

considered. Evidence of decreased acceptance of improve-

ments when decision making is highly father-centred and when

these improvements const i tute major changes i n current

practice is presented. They also suggest that the degree

of father-son decision cooperation may be positively re-

lated to acceptance. The author concl udes on the bas i s of

then current (tgS4) "nd past research that,

rrgoals and values of the farm oPerator and his
. wife are more highìy associated with acceptance

of innovations and improvements in the farm than
are the structuraì factors (¡ntegration, familism,
father-centred decis ion maki ng)"'

0n the bas i s of research on the farm fami I y power

structure i t seems reasonabìe to makà the fol lowi ng

general izations:

Some degree of joint

rule in farm familY business'

Decision making Power

strong work role orientat ¡on.

decision making is the VI

VIin the farm business has
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Joint decision making in areas relating to

determination of the shape of the disposable income stream Vl 3

appears to be the rule.

Joint decision making is less common at high and Vl \

low far.m family ¡ncome levels than at intermediate

I eve I s .

Decision Roles in the Farm FamilY

Previous discussion indicates that spousal

dichotomy in decision roles is to be expected with the

wife playing an integrative, supportive role and the

husband playing a task-oriented role. A study by StrausItZl]

of 903 wisconsin farm fami I ies has examined the associatìon

between the wifers success in playing an integrative-sup-

portive roie anci the husbanci :s technoiogicaì cotnpei'erìce'

ln general, he found a signif icant positive relationship

between the wifets ability to play the integrative-sup-

portive role and the husbandrs degree of technologicaì

competence, but did not analyze any possible assoèÌation

between i nfluence and the deci s ìon role. Kenkel L75) i n a

control led experiment approach has noted an associat ion

of wifers level of intergrative-supportive role playing

and her influence or control over ultÎmate decisions. He

also noted an association between level of task performance

and i nfì uence. The amount of tal k i ng was pos i t i vel y

associated wi th influence for both husband and wife, whi ìe

the level of husbandrs contriubtion of ideas was positively

associated with his inf luence.
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ilable on the relation

ng leads to the follow-
The

of decision

ing general i

limited ¡

roles and

zation.

Decision making roìes in the farm fami ly appear v

to have a s i gni fi cant but poorly understood i nfl uence

on ultimate decisîons.

An extens!ve anelys!s (lgeg) by Bjergo [t"] of

Zl New york state farm fami lies has also dealt tangentially

with the subject of decisÏon roles. HÌs anaìysis revealed

a considerable number of impediments to fami ly goal

formation, one of which was a basic lack of understanding

of other family memberb' desires and needs. 0ften family

goal formulation was sti lted by the use of quasi-resolution

proceciures, i i i-sui teci to the Purpose oi any farni ìy fner¡ber.

Procrastination and ignorance regarding consumption pre-

ferences, leisure desires, and estate planning were often

noted areas of the-se misunderstandings. ln connection

with this probìem Bjergo, [14, Pp. ll2-ll9 J developed

two simple games for the purpose of creati ng an envi ron-

ment where basic fami ly preferences could be brought out

i nto the open and reconci ì i at i on i nto fami ly goa I s attempt-

ed. Aìthough insufficient information on decis ion roles

is avai lable to warrent general izing it seems Possible

that pìanning si tuations may involve not only questions

of what goals and values are relevant but also how the

individuals involved should infl uence final goal selection.
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Cons i s tency of Goa I s For the Fam i I y

ln view of the fami I ies' known kinship dimension

¡t is reasonable to expect a large degree of commonal ity

in goals that individual members hold for the fami ly;

but on the other hand, the inf luence of societal role

assignment on individual values suggests that a considerable

confIict of interests is t. <elY.

As an outgrowth of his detailed study of decision

processes in 21 New York State farm familîes, Bjergo [14]

has given four cons iderations in developing a workable

fami ly goal structure as basic confl ict between individuals,

uncertainty of future goals, behavioural conformity to

various peer grouPS' community, societaì, religious, etc"

norms and hesitancy to consider goal formation in some

areas. He describes in some detai I how these considerations

combine in many fami I ies to yield patterns of behaviour

inconsi stent wi th what fami ly members, under improved

circumstances, would consider rational. 
i.,.:..,

lf a consistent goal structure is to be developed' ,'..,:';',' 
'

t ,.,' 

" 

.t.

the processes described in Chapter lV as quasi-resolution '"''"'.
: . :.::-

processes must be rep I aced, ¡ f poss i bl e, by a more cons i st-

ent fami ly goal structure. Bjergo has described (aì though

not in the terms used here) ¡n some detai I, how many of , .:.,
i::ij ::, r':

the 21 famil ies proceeded in their decision making with

vaguely conceived and inconsi stent goaì structures

primarily by way of sequential attention to goaìs, local-

ized decision nraking. Achievement in certain goal areas ,,i,,,,.
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vúas ignored until critical achievement Ievels h/ere

reached and the ensuing cr¡s¡s forced a decision to move

to more group acceptable levels. lnconsistencîes of

indivîdual goals for the family were concentrated in

the non-business area of fami ly decision making. Major

differences appeared in the household area where¡rwomen

and chi ldren perce¡ve that non-farmers around them are

enjoying cultural or material advantages they do not have'r.

Farmers i n general , tended to be more rel uctant to spe!9

money on housing, household improvements, and leisure

activities than other members of their family'

The inabi I i ty to evolve a unified fami ly goal

structure appeared to be compounded by the highly inter-

dependent nature of the farm family. Several iìlustrations

of the cri tical interdependence of labour supply and inter-

personal income distribution [14, Ch. 4*] are cited. ln

general, farm fami I ies are highly dependent on fami ly

labour and I imi ted amounts of hi red labour'

'rEven the danger of losing labour, as when
teen-agers prepared to leave home, or hired

'workersappearedìessSat¡sfi.edtoremainon
thefarm'wassufficienttocausemostofthe
farners in the study to consíder capi tal in-
vestments to make more efficient use of re-
maining labour" (gjergo [14, p. 89]).

Analysis of the dependence of income for household

and personal expenditures on the division of disposable

income between investmeht and consumption often reveaìed

a lack of family income distribution goaìs. Fami ly con-

sumption expectations appeared to be di rected toward the
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ma rket economy wh ¡ I e often the fa rme r aPpea red re-

luctant to spend in the personal consumptìon area[ 14, p.

gü Decis.ion making, at times, appeared to be control-

led by the non-existence of an acceptable fami ly goal

structure.

Quasi-resolution processes involved in farm Vl 6

fami ly decision making may lead to the fol lowing of,

what appears from the outsìde, inconsistent group goals.

Resol ut i on of I ncome Conf I i cts

ln view of the large and growing number of

income-dependent goals pursued by farm famiiies, it is to

be expected that the resol ut ion of i ncome di stri but ion

conflicts will be a signif icant factor in farm planning.

A study by E. A. WilkenÎng of ì70 \,üisconsin farm famil ies

ItiAJ sheds some light on the means dependent nature of

fami ly consumption goals. He concludes that the adoption

of i ncome dependent hous i ng, home equ i pment and other

practices is highly associated with the adoption of im-
lr

prould farm practices. Adoption of income independent

family preventive health practices (a health goal), on

the other hand, was not signif icantìy associated with

adoption of improved farm practices.

Since adoption is I ikely to have been' di rected

l:::::

l.J "lmproved" is generally interpreted as empìoyÎng
- i mp roved eff i c i ency i n some sense .
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at goals and if the association noted here is widespread,

it is possible that farm business goals are seen only as

i ns truments and that the often c i ted comPet i t i on between

consumpt ion and i nvestment i s more aPParent than rea ì .

The real confl ict is centred on the nature of the instru-

ment, income distribution¡ itself. The study supports the

above conjecture s i nce the survey Provi ded some i nd i cat ion

that iniproved f a rm p ¡'aci: ice s were seen ês a means of

achieving consumption goals rather than both farm and

household adoption of improved practÌces both emanating

from a higher order valuing of uP-to-date practices in \

both farm and househol d.

Bjergo's study [l 4] provides additional informat

on the importance and nature of farm fami ly decisions

relating to income distribution. He noted that, whi le

most wives did not particÌpate in a significant way in

farm business decisions, a radically different pattern

was typical of househoìd and off-ferm decision making.

ton

Loca I -

ization of decision making aPpeared to be the rule in farm

business decisions with decisions being made jointly by

the farmer and his vrorking sons. Decisions made, howevsF,

were clearly understood to be aimed at instrumentaì i ncome

goaìs whose estabì ishment was not a local ized decision

[t+, p.89]. Off farm decisions (for example, decision to

accept publ ic or organization office) were normal ly

joi ntly made by spouses, wh i le lei sure or iented deci s i ons

were taken by the entire famiìy. Joint decision making

between spouses was the norm i n household decis ion maki ng
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although women were rePorted as initiating less than half

of the decisions. Conf I ict between spouses ì¡Jas reported

to be at a minîmum where the wife took an active part

in the bookkeeping side of farm management. Possibly

this is a result of the wife more clearly understanding

the range of income distributions avaì lable through her

bookkeeping. 0n the other hand,

¡rWomen who participated ì ittle in the work and
management of the farm bus iness most frequently
exhibited evidence of tensions with their
husbands" [l4].

The fol lowing general ization appears warranted'

The shape of the instrumental stream of dis- Vl 7

posable i ncome i s a focal point of group confl i ct'

The concept of confl ict resolution impl ies that the

relationships between individual goals and values and

group goals and values are many and complex' ln part, they

are associated wi th work roles, f amily roles, individual

motïvation and status in the community at large and depend-

ent on the goa I a rea conce rned. Cons ide rab'le resea rch has

been reviewed regarding the interact¡on of these elements

in the process of fami ly decision making. Two impl ications

in addition to the genralizations cited apPear warranted'

The processes invoìved in farm fami ly confl ict vl 8

resolution are complex and not wel I understood'

conf I ict resolution processes are irnportant vì 9

determinants in the acceptabi I i ty of al ternate courses

. of act i on to the I rouP.
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Summa ry 0b se rva t i on s

Basic normative assumptions of programmÎng models

relate to both the goals of farm decision groups and the

generation of those goals. The framework establ ished for

group decision making implies that the formulation of

group normative standards and decision processes occur

simultaneously âs a ¡'esuÌt oí= processes which leaci t<-r

both group goals and quasi resolutÌon Processes. A fund-

amental characteristic of group goals aPpears to be thei r

apparent inconsistency and incompìeteness.. The previous

chapter supports the genera I framework by i ì ì ustrat i ng some

characteristics of farm goals and values. This chapter

has carried the examination one step further by examining

research related to the actual maki ng of farm deci s ions.

Few published data are avaiìable on research relat-

ed to the processes of resolving individual goals and

values into group Joals. HoweVer, a considerable number

of studies have clearly delineated the pervasiveness of

such processes and thei r significance in making major farm

management decisions in the course of investigating the

phenomena of joint decision making.

Studies have concentrated on individual factors

which are associated with power over grouP decision making

and aìso on the importance of joint decision making in

various decision areas. Thus the inf luence of individuai

education, sex, role, cultural, income, âsPi ration, and

status indicators have all been investigated. ln addition,



t72

the srrong influence of joint decision making in areas

related to income distribution has been noted. Little

information is available on the actual Processes of group

goal formation, however, the little that is available

supports the impl ication of the decision framework that

the integrative decision role is important. ln addition

to di rect evidence, this conjecture is based on the two

observations (a) joint decision sîtuations investigated

almost aìways involve the farm wife and (b) the decision

roles of husbands and wives are normal ly di fferent, wi th

the wife adopting the integrative supportive role.

At the level of individuaìs, value theory pro-

vides a theoretical base for normative standards and thus

its meaning and requi rements can be often made very ex-

plicit as in utility theory. At the group level however'

normative standards becomes a more complex concePt since

they clearly become more dynami c. Group deci s ion Proces-

ses which lead to the generation of a sense of direction

for the group tend to be much more unstable than individual

values. Thus we have an essentiaì ly adaptive base for

group decision making in contrast to the stable base for

individual decision making provided by indivîdual value

structures.
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CHAPTER VII

THE ROLE OF THE FARM MANAGEMENT CONSULTANT

ln this brief chapter, two issues and a related

theoret i ca I base rega rd i ng the fa rm management consu I t i ng

role played by agricul tural extens ion workers are presented.

They major argument developed i n th i s chapter i s that the

feasibilïty of planning models cannot be determined inde-

pendently of normative consideratÌons in their delivery
!systems. ln deal ing with del ivery system considerations,

th i s chapter exami nes the i nfl uence of extens i on object i ves

and methods on g roup norma t i ve s tanda rds and exam i nes the

potential of non-analytic methods in coping with normative

considerations.

At least in the initiaì stages of their cl¡ffr.tsicn,

decision aids are I ikely to be elements in farm management

extension delivery systems themselves and/or their farm

adoption wil I come about partly as a result of ef forts in

such systems. ln the f irst section, it is pointed out that

current trends i n farm management extens ion are toward

greater intervention in farm f irm managerial processes in

a teaching capacity and a\\,ay from simply providing in.forma-

tion on farming alternatives. The second section points out

that i nvo I vement m:y take the form of a ve ry I a rge numbe r

of extension techniques and that the problem areas in

decision making dealt with are quite diverse. lt is pointed

A deì ivery system contains al I elements
the model which are required to support
use.

in addition to
its operational

r:---1.

t)
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out that

specific.

d i f f us i on

normative

i n many cases ' techniques used are problem

I n the th i rd sect i on ' some concepts from

theory are reviewed and their relations to

cons iderations are di scussed.

lntroduction

Developing a farm plan was earlier described as

atteFr¡rii¡g to carry out the !ni-ent of the decisio¡^r urritr

to the ful lest extent possibìe, within the bounds of a

decision envi ronment. A major factor in deciding when

and how to achieve the ful ìest extent possible is the role

played by the individual extension agent carrying out

farm management consul tations.

After an examination of decision making in the

farm fami ìy, Ît has become apparent that farm planning

(and any decision aids used in its execution) is a very

signif icant part of a process which results in both deci-

sions and goals. Decision making appears to be part of an

ongoi ng process of confl i ct resol ut i on wh i ch i s not compa-

tible wi th the role often assigned to decision making aids,

that is, taking estabìished goaì stru"tur", as an expres-

sion of intent and calculating optimal solutions accord-

i ng I y.

It is clear from recent developments in Canada

(for example, the CANFARM Project) and the comPlexi ty of

many pìanning aids, that any large scale use of decision

aids by farmers in the immediate future will tal<e place (at

least in the initiaì stages) tlrrough integration with
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traditional farm management extension Programs. ln

','
carrying out extension programmes it is unl ikely that

consuìtants are enti rely neutral in the generat¡on of

normative standards. We can expect, for instance' that
2t

if the consultantrs role is primarily educational,/ an

attámpt wi ll be made in some sense to optimize the educa- '

tional vaìue of the decision-making exercise at hand. 0n 
':.':

the other hanC, ¡f the consuitent¡s role is prirnarily ad-

v¡sory, he rvill not be pr¡marily concerned brith long run 
,i,'.,:,,

t:t-: : - ::

improvement in managerial skiìls, but with f inding 
:::,:::

"acceptable" solutions to decision problems conf ronting the :::::r

farmer.

Extension lnvolvement in Farm Managerial Processes

Extension agenc¡es in thei r farm management pro-

grams aim to change behavioural Processes in the farming

population. ln Particul'ar, the long-run object¡ve of

fa rm management extens i on appea rs to be to i mp rove the

managerial processes of farm families. Research and ex-

tension in agriculture have begun to consider the non-

physical aspects of production and there has been an in-

creasing recognition in recent years that managerial effect-

iveness is an important process in farm production. More

and more p rog rams a re be i ng deve I oped a round the concept

that managerial effectiveness can be ìearned so that

more etrtctent use can be made of the physical facts tradi-

u That is,
decision
t i ves in
decision

primari ly aimed at the objective of Tmproving
making skills as opposed to exêminìng alterna-
a given situation in such depth that a specif ic
to be taken becomes the oh¡ ject ive.
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t iona I ly made ava i I ab I e th rough extens ion se rvi ces.'

Dorner [ 3B] has presented what might be cal led a

classical phi losophy of farm management extension in terms

of three major stages in the decision process. The first

is the establ ishment of alternate courses of action by the

farm fami ly; the second is the projection of resul ts of

these cou rses of act i on, and the th i rd i s the actua I

taking of e decision. The ph!lcsophy expounded sees the

farm fi rm as an i ntegrated and i nter-dependent economi c

and social unit made up of both firm and household with

certa¡n information needs, and cautions the extension agent

against involvement in the decision taking step. ln

the words of Dorner [38],
I'This education approach assumes that no one is
better equi pped to make deci s i ons, g i ven the proper
unci erstanciing of reievant icieas anci information
than the people most closely and di rectly affected
by the resuìts of those decisions"( Do.!,n,er:t[r' 38
p. 504] (Brackets mine)I. '

Extension agencîes are cautioned against involvement in

this stage since any involvement infers something about

what is good f or the f ami ly. ln th is vray the agency avo ids

projecting elements into the goaì structures of the farm

f am i ly .

While much applîed literature in farm management

extension gives the impression that an important goal is

non-interference w¡th the l=arm famiìy goals, a wider per-

spective of farm management extension reveals that it is a

le the Manitoba Farm Diversif icat
i ts major object i ves the convers

uni ts into viable economic uni ts
of management skilìs.

ì..:i.ij..i -, 1.1'.-.::.li

i.t: t: :::

3) For examp
as one of
e conom i c
upgrading

ion program has
ion of small un-
through the
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part of an extens¡on effort aimed at bringing about

behavioural change among farmers. This wider goal of

bringing about behavioural change more compatïble wi th

some notion of "social good", proceeds within norms which

vary somev.rhat from one society to another. To be effect-

ive, ¡t must have some impact on decision processes. ln

addition ¡t should be recalled that the distribution of

information itself is a major factor in goal formation

and decïsion making.

During the l950ts and l960ts, increasing concern

was expressed by many regard i nS the need to i ncrease

extens ion efforts i n developi ng farm management ski I ì s by

goi ng farther than the prov i s ion of i nformat ion on produc-

tion .techniques, institutional arrangements and prices,

(ror example see Johnson [66]). ln response, a large num-

ber of farm management programs was developed or intens i-
4r

fied throughout North America 11091.' The general

thrust of these programs as impl ied by Pul ver I11 07] was

4l t^Jh¡le verv little documentat¡on is available on the direc- .:./ tions fart management extension programmes are taking in ''":"),:

Canada, it should be worth while to use the experiences
of the North Centraì Farm Management Extension Commi ttee
in the U.S.A. as a guide. ln general papers LlZl presented
at 1970 workshop indicate a continuing deveìopment of pro-
grammes which more actively involve special ists in farm
decision making. More specifically virtually all of the ¡'.,

fourteen States represented on that committee were active- :::

ty developing a computer decision aid system for use with
farmer cl ients and most were developing intensive pro-
grammes to assist smal I underdeveìoped farms. The recent
implementation of a Canadian Smal I Farms Development program
ind
fol

cates that Canad i an farm management programmes are
owing a similar path.
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to recognize the three essent¡al elements in farm manage-

ment as: the decisíon-making abil ity of the family farm

decision unit: the decision tools available, and the in-

formation speci fyinS the Probl em at hand; and the devel -

opment of speci fic educational approaches to improve

decision making abil ity and understanding. Nelson [99]

has poÎnted out that a further increase in the need for farm

management extens ion ass i stance wi I I occur i n the 1970ts.

The continuing evol ution of a farming ¡ndustry based on

commercial ly oriented fami Iy farms brings wi th i t many needs

related to the "knowledge explosion".

Farm mênagement extension programs are continual ly

evolving in relation to their involvement in farm decision

processes. Tradi tiona.! ly, the approach was one of 'rinfor-

mation only". However' even given this phi losophy, a con-
5t

siderable involvement was inevitable./ ln recent years'

increasing recognition has been given to assisting and

i nst ruct i ng i n the mak i ng of actua I fa rm management dec i -

sions. The increasingly apparent information explosion and

commercial ization i n outlook of the fami ìy farm point toward

an increasing involvement in farm decision making in the

1970r s.

some i dea of the î ncreased emphas i s on the human

element in a Canadian farm management sett¡ng can be obtained

from a survey of 9o per cent of Quebec county extension

agents in 1969 1221. Some I ight was shed on their reìative

Randall Itlt+]
shifts in dec
of providing

5) has concluded in general that
ision making power are inevitab
economic information.

fundamental
I e ou tcomes
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ranking of their own information requirements in serving

farmers and indi rectly on the importance of social in-

volvement in extension work. ln general, the agents felt

thei r need would be better served ¡f they received more

information regarding Program planning, PSYchological and

educat¡on principles, performance of educational activities

and other people-oríented topics and less information on

techn i ca l subj ect ma tte r s .

hrhile little research on the subject is availabe

one general concl us ion aPpears warranted'

Farm management extens ion programs are commi tted V I I I

to involvement in the decision making pro,cesses of the farm

fami ly by vÌrtue of thei r role as Providers of information

.-.-l l-,' .,i-¡-,,^ ^ç.'L.^!r rrtl--',il- ^f ¡Å"r'+in^^l ^h!¡¡tiVeg.:ìnG li| V¡i-ïUC Oi ì:íìC¡í Pij¡:'ju¡L ij¡ çüùLsLrv¡rút veJ

The implicat¡on of the above generalization is that pìanning

models wi I I be used ini tial ly as educational devices in

order to (a) improve managerial skills of farmers, and to

(¡) provide them with additional decision making tools.

As those tools become more routine in their use, as farm

accounting and soil testing have in the past, their roles

may gradually change from the teaching of decision skills

to the generation of infornlat¡on relating to sPecific

management probìems. Such a cha.nge ñêY, in factr reQuire the

development of a del ivery system qu i te apart from current

extension programs. ln any case, the basic educational

objectives of existing extension programs are I ikely to

play a signif icant role in determining the initial l=easibil ity

of decision aids.
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Areas and Techniques of Extension lnvolvement

Little research data on the specific makeup of

farm management programs is available. However ¡f as in-

dicated above, planning models are likely to reach the

farming population initial ly via such programs real con-

flicts could arise between model normative assumptions

and ex'Lension technique d oi,ijectives which are also basecj

on normative assumptîons. ln general a large variety of

areas and techniques of involvement in decision making are

characteristics of farm management extension work. ln effect,

they form a complex inter-related farm management advisory

system. For example, Heard [58] in a paper on the role of

0ntario farm management special ists has indicated major

areas of invoìvement as including record keeping and

analysis, budgeting and pianning, estate planning, and busi-

ness agreements, financial management, and economic aspects

of various technical sub-systems. ln addition, he has re-

ported a consultation procedure involving (a) both family

members and agricultural representative, (U) discussing of

resources available, (c) establishing family goals and (a)

discussion of alternatives. After êssessment of family reac-

tion to each alternative, a suggestion of what appears to be

the best course of act¡on from a professional point of view,

is made. An anaìysis of response to consulations by three

management speciaì its indicated a high degree of acceptance

of advice given in consultations.

Mitchell IgZj also indicates the widespread use of

;:.1: . :

i . :.:
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a diversified group of del ivery systems and techniques.

Special purpose advisory schemes ("g. various enterprise

cost account¡ng schemes), farm accounts analysis, marginal

analysis techniques and forward planning tools are used by

a variety of commerc.i ¿1, university, government, farmer

organization and private consultant groups in providing

advi ce to consumers of farm management advi sory servi ces i n

Eng Iand. ln general, ¡t îs shown that various agencies
I

tend to follow particualr advisory practîces

ge-

61 The following examples from papers given in the Nort- Central (U.S.n. ) Farm Management Extens ion \,/orkshop
i I lustrate the specific problem orientation of new f
manêgement services both from a farm and farmer advi
point of view. Exampies are (a) tne development of
smal l group discussion procedure to provide speciaìt
crop producers with the infc'rmation and skills to co
rapidly changing technologies ftoz, p. B7], (b) the
of mass media, meetings and individual consuì tation
carry out an estate planning program a!rne,d at develo
ing: an understanding and eppreciation of the need
plan estates; a knowledge of laws, institutions and
assistance êvailable; an unc,ierstanding of available
alternatives, and motivation and planning goals ItOZ
B9l , (") the use of two d"y workshops to acquaint la
landowr1ers with farm management concepts and lease a

mentr [l oz, p. g7f , (d) tñe teach i ng of fa rm f i nanc i

management principles to agribusiness cì ients in co-
operat¡on with the agribusiness agencies in one day
shop. [loz, p. 109], (.) the use of meetings to prov
¡nstJ:uct¡on on farm leases and leasing arrangements
p. llll, (f) the use of workshops tg teach farm wive
princiþies of financial management f,toz, p. I l7], an
(g) the use of intensive individual farm management
consultations with low income farm familes [toz, p.

h
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The experience of establ ished farm management

indicates a strong relationship between success of partic-

ular decision aids and established extension practices.

0ften used decision aids in Michigan State University's

terminal based "Telplan" system [l 5] cover the entire

spectrum of partial planning problems which had traditional ly

been deal t wi th by extens ion workers on an "on-the-spotil

answer basis (eg. feed formulation, and machinery replace-

ment). Their experience has indicated that extension

workers are initially most receptive to familar problem

formulations, and also that this usei is likely to lead to

changes in extension procedures.

Tradi tional approaches to extens ion have had to

make allowances for calculation and data retrievaì problems

whi ch are not regui red of computer ized approaches. Use .of

these appêars to lead extens ion agents to use more compre-

hensive analyses in their advisory work. The prelìminary

observations available to this poìnt suggest a complex

i nteract i on between extens i on p ract i ces ênd mode I deve I op-

ment which moves extension practice in the direction of more

comp I ex ana I ys i s of fa rm management p rob I ems and mode I

development ïn the di rection of models with a range of compre-

hensiveness. The availability of more and less comprehen-

sive modeìs of given problems appears to have the additional

benefit that ¡t gives the extension worker a wider analyticaì

contÌnuum w¡th¡n which he can place the problem and abi I i-

ties of a particular farmer. Another change in technique

noted is the use of computer¡zed models in situations where

"self discovery" of the solution was more important than
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the solution (which the agent was aware of in any case) ': :'

itself . Stîll another change noted was that as agents

gained experience, they tended to graduate to the use of

EDP aids in workshoP situations.

ln contrast to the Personal and small-group consul- 
::.:.:,,

tation type of decision aids used in the Michigan system, .::";

purdue university has developed a series of complex

workshop oriented decisÌon aids. ln taking this route, they
., .-..-, -

are drawing on previotrs extension Pract¡ces eStablished in 
',..:,,:.,t'.:...:...:...

"top farmer" workshops which present a "for'um for detai ìed 
',.,,,',i't''t''.:ìi

discussion of lndianats special ized corn-soybean-hog econ-

omy. Although the use of these planning models is in

contrast to the Telplan system, the role of the speciaìist

as the interpreter of nornative considerations is not. ln 
;

l

geneial, normative considerations are excluded from the 
I

models used [ll0]
ln considering problem areas and techniques re-

lating to farm management extens ion, the fact that techni-

ques are problem-oriented (¡n a normative sense) should not 
.,;,,,.,,¡,,

be lost sight of . For exampie, small group consultations ,, ',
.: .-:.,..:

may be used to zero in on some very d¡fficult manêgerial "''""

situations which could not be deaìt with on a fami ly-

consultant basis. lmpersonal discussion with peers in a

group may allow discussion of emotion laden issues within ,r'.'.,:,.'.. :

famiìies; specialist help may be availabìe to groups only;

peers may point out mistakes that neither fami ìy members nor

the consultant could; peer examples in problem solving
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techniques may be useful teaching devices; goals and

values of other group members may provide a valuable

learning experience; an understandîng of the roles played

in decision making by various family members may be

gained by observing group discussions.

Although specific conclusions regarding the nor-

mative roles of extension workers are not warranted, avai l-

able literature implies the following generalization.

The current state of the art of farm management V I ì

extens ion has evolved general ly accepted patterns of nor-

mat¡ve involvement in various problem situations within

various agencies.

D i ffus i on Theory

Theory of adoption processes in farming presents

a framework which can be useful in establishing both the

role of extension agents in a particular type of planning

situation (i.e. planning situations considering the adoption

of new ideas)'"nd the role which extensîon agents may play

in the adoption of particular types of new technology (in

this case a new management technology).

The adoption process has been portrayed by Rogers

and Shoemaker It te] as a four stage process. lncluded

are (") a knowledge stage, during which the decision maker

learns of the exi s tence of an i nnovat i on and some deta i I s

of its function, (¡) a persuasþn stage, during which some
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att¡,tude toward the innovation is formed, (c) a decision

stage in which activities leading toward a choice are

pursued and (d) a conf irmation stage during which the

deci s ion maker attemPts to rei nforce the deci s ion he had

taken. Farm management extens ion workers interact wi th

various communication Processes in order to improve the

knowledge of the decision maker or faci I itate a favourable

outcome to the innovation decîsion process. The tasks of

the extens¡on agent are seen as varying with both the

stage of the decision maker and the innovation under

consideration.

The impl ication that the extension role wi I I vary

cons î derabl y from one i nnovat ion to another comes from

generalizations relatlnS the nature of înnovat¡on decision

processes. lnnovation comes about when the decision maker

perceives that cr¡t¡cal ìevels of : (") relative advantage

(economic and non-economic), (U) compatability with exist-

ing values, experiences and needs, (c) complexi ty ¡n under-

standing and use, and (d) trialability and observability

of results have been Surpassed. Since these characteris-

tics clearìy vary greatly from one new idea to another, the

extens¡on agentts task in bringing about adoption will change

correspondingly.

As the decision maker moves through the adoption

process, the role of the extension worker changes fronl

faci I itating information fìows, to assìstÌng ¡n bringing

about favourable att¡tudes, to ass¡sting in anaìysis and
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and ectua I dec is ion mak i ng, to í ina I ly re í nl=orc ing the

decision makerrs action. To illustrate, in the first

instance, a farm management agent may requi re only that

a model i I lustrate the use of an innovation. ln the last

instance, he may requi re that a model take the Ìnnovation

as given in order to develop solutions that confi rm that

the decision maker is in a viable situation.

ln addition to implying that the role of the

change agent varies with the innovation at hand, and the

decision maker in question, d¡ffusion theory suggests a

StrategyforadoptionwhichsPecia1izeStheagent|s

clientel. Research has shown that the,liffusion process

hinges on adoption by opinîon leaders whose adoption

practices have a "trickle down" effect on others in their

communi ty. These opi nion leaders have a number of character-

istics which set them apart from the general farming

population. They are reported [l 
.l8, Appendix Al as being

of higher social status, more socially active, more

educated,andmore.co5mopolitanintheirsociaìcontacts.

TheAlbertaFarmManagementStudySuggests,infact,that

this select group of farmers may be relatively smal l. A 
i'"""::''.'

representative sample of Aìberta farmers showed that, for

major farm purchases, they relÌed most heavily on deaìers

and their own experìence to provide information. Extension ,...',,,:,.

workers were consuìted by onìy 5.6 per cent of the population.

The important implicatìon here is that to the extent that

extension services are the delivery system for decision



t_ -. . .,, ; ,,.:;..r-,..ì

t87

aids, the normative standards of concern in determining 
,,

their feasibility wilì be those of a very select grouP

of decision makers who are in general, receptive to new

i deas and have the conf i dence of the i r Peers.

The fact that decision aids are themselves innova 
:,.,: :

tions suggests additional impl ications of d¡ffusion theory ' r '

ln his work wi.th decision aids, an extension worker may try

to assure adoption by placing restrictions of his own on 
,, ,i...i,,

innorraticn characteris'"ics such as relatîve advantage, ,t.',;'t..,,..

compatibility, complexîty, trialability and observability 
i,,,,,,,,::.;;

since as diffusion theory suggests these factors are direct- ::':::';"

ly related to rate of adoption. He mêY, for example, require

initial ly that models used by his cl ients be (a) developed

for use in situations where payoff is larger apParent, 
i

i

and immediate, (b) consistent with existing decision ,

I

practices, (c) simple to use' explain and interpret, and

(d) concerned with often-repeated decisÌon situations on

the grounds that these factors will hasten the acceptance

of decision aids in the whoìe population ,,.r,,
'i.ì ì i;i1 ¡i i;ì;' ;i:

ln sumnary, diffusion research suggests the following ;,;;;;..;:.1,.

generaìizations.

Extension agents work most effectively wi th a Vl I 3

specialized clientel comprising opinion leaders who tend 
,,.,,,:,,.

to be; of higher social status, more socially active, more

educated and more cosmopol i tan than other farmers.

Extension agents wìl'l be mot¡vated to carry out Vll \

a number of tasks which vary from one innovation to 
,,::i::.,,:.:.;:,-
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another to ensure a proper percept¡on of innovation

characteristics.

Extension agents will be motivated by a desire Vll 5

to fit theÎr extension tools to the innovation stage

of the decision maker.

Extension agents may also be mot¡vated to place Vl I 6

restrictions on the decis ion aid as an innovation in

order to assure its adoption.

L.
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CHAPTÊR VIII

CONCLUS IONS

This chapter integrates material presented in

the previous four ín developing criteria for the evaluation

of the normative content of programming models. lt begins

with a summary of criteria to be discussed. A conceptual

model incorporatïng a large nrtmber of normative cl imen-

sions is fi rst presented to re-emphasize major normative

assumptions noted in the programming context. A presenta-

tion of criteria relating to a systems aPproach to norma-

tive content, normative exhaustiveness, uti I i ty theory,

model goal orientations and the management consultantrs

role, tal<es up most of the chapter. Sinc-e the general-

!--r!-'- -':'r' '- -r -: ' itave i.ree¡i St-oLLel--iZäC ¡rrirS úir wrr i C¡t LL, llL ¡ u> lL, ll5 dle udscu

ed throughout the I ast four chapters, they are presented

together in Appendix C.

Summary

The normative content of planning models must be

consistent with both existing objectives and decision

processes. \.lh¡ ìe i f is not possible to state unequivocal ly

that a given set of normative elements must be included

in a gïven model, it is possible to establish general cri-

teria regarding the strategic eff iciency of some approaches

to incorporating normative content. Each section beìow

presents a criterion in whose light the normative content

of p rog ramm i ng mode ì s may be eva I ua ted.
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The major points raised in Chapters lV thru

Vll are presented in Figure B.l. Contrast with an earlier

Figure 3.3 which ¡llustrated the farm planning process

in an operationaì programming context is evident. ln

Figure 3.3, programming models characterized the farm 
,,,,,,,,,

f irm decision making process as a f unclamental Iy f irm goal

d i rected maximi zi ng procedure based on known exhaust i ve

and measureable goals and interrelationships. The single ;:: ::

','."t',,,most important characteristic of the farm planning r:.:,:':.

process illustrated in Figure B.l is the dynamic and ,',,,,,,
,-:' :

interact¡ve nature of normative elements.

Analycical planning procedures are seen as inter

act¡ng with a dynamic process of confl ict resolution both

during and af ter the planning exercise rather than building t,

I

on a base established by g)orp goals. Goal formation is

considered generally incomplete on the planning date.

ChoicecriteriaandnormativeconStraintsareimpliedby

both group goal s and confl ict resol ut ion procedures. I n

this sense, programming modeìs have as their object¡ve not ,.;,,.,.,.;,,

.,.,',','
símply the optimiza.tion o1= some function of economic ,.,.,,.

goal achievement through resource al location, but also "t' ""'"'

the opt¡mal al location of resources between goal achieve-

ment and conf I ict resolution.
¡,..,.,;, ,r,.,,,.','

ln Figure B.l the interface between family decision ":r:''.::"

making and decision making assistance is made expìicit.

ln addi tion, three po¡nts of interaction between the

planning process and fi rm objectives are made expl ici t.
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lndivioualgoal.valueStructuresareaffectedby

individual assessments of past performance. The speci-

fying of an analytical procedure may bring about establ ish-

ment of group goals. Analytical solutions may bring

about renewed attempts to deve I op g roup goa I s .

,, . 
. 

tt. t,,,.

An I I I ust rat i ve Conceptua I Mode I

The presentat!on of cr!teria can be illustrated

with the help of a conceptual long run planning model ,l, ,,,, ,,

incorporating most of the normative dimensions noted in 
¡':''-"""";

the rtProgramming Contextrr.

Consider
il r. T

MaxZ-cx*tJ (f --ff * n )

i=l (t+r¡ (l+r)

where U is a risk averse utility function of a

linear combination of yearly income and terminaì

net worth, l. ,, the market rate of interest and

n is the farmerrs time horizon in years.

Subject to

Anx=b¡, where Ak is a matrix of fami ly consumption coeffi-

cients,

Arx=b¡, where Al is a matrix of credit restriction

coefficients (l iquidity preference),

A¡X=b¡¡, where Am is a matrix of subjectively imposed

technical constraints, and

â¡:tx - di (xB¡x)l/2 = b¡, i = ffi,...,P, where B¡ is a

variance-covariance mat!'¡x f or "¡,,, 
(the i 'th
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rob, of A), and d¡ is the normal deviate

associated wi th a subjective Probabi I i ty

limit on "¡r..
As usual al I b vectors can be considered sets of resource

constraints.

The planning model sketched above is clearly

ambitious in that ¡t contains most of the suggested

means of providing for normative elements wi thin a farm

management framework. ln doing so, it is quite distinctly

d¡fferent from programming models which are feasible in

actua I fa rm management use.

Signif icant normative propositions, both implicit

and expl icit are inherent in current apProaches to develoP-

ing farm planning models. On the basis of evidence review-

ed, it is possible to argue the validity of one major

criterion for model evaluation and several corol laries.

The major cr i ter ion i s that, "no approach to the

making of farm planning decisions should assume that a

maximizing or fundamental ly maximizing process is necessar-

ily applicablelr.

The corol laries are that

(a) exhaustive treatment of normative considerations

within programming models is not justified,

(b) flexîbiìity in adapting to situation sPecif ic goal

orientations is required and traditional economic

goals are often not consistent with the achÌevement

of fa rm pl ann i ng obj ect i ves,

f.l;ì.?ì.ì Ìì-.:
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(c) the use of uti I ity f unctions in f a,rm planning modeis

is not consistent with group decision processes

in farm planning, and

(d) the effect of model normatìve propositions should be

at a mi nimum and the farm management consul tantts

integrative involvement at a maximum when the planning

situation has a major conflict resolution task, and

thus model normative propositions must be consistent

wi th extens i on agency ob j ect i ves and the p,'of es s iona I

eth i cs of fa rm management Pe rsonne I .

A No rma t i ve Sys tems AP P roa ch

tn this section, it is argued that the basic

maximizing assumption impl ici t În many farm planning

models is inconsistent wi th the farm fi rm decision Process.

The argument is deveìoped in two steps. Firstly, two

polar approaches to combi ning the resource al location

tasks and confl ict resolution tasks inherent in planning

situat¡ons are outlined. Secondly, by using generalizations

developed in previous chapters, it is shown that conditions

required by the maximizing assumption are not ìikely to

be realized in commonly occurrinS Planning situations.

The model s revi ewed i n the Programmi ng context

and the i I lustrative model presented above are examples

of modeìed maximizing behaviour. Firm goals are taken

as given and the primary focus of attentiqn is on the

efficiency of resource aìlocation in meeting these goals.
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Goal formation and confl ict resùì ution processes are only

considered to the extent that they form part of the social-

physical envi ronment in which the Planning problem exists.

For example, some minor al lowances in resource use and

allocat¡on might be made to al low for inefficiencies

caused by ongoing integrative practices' No attempt is

made to integrate the tasks of conflict resolution with

the al location of resources to stated goal s, al though some

sembl ance of confl i ct resol ut ion may be i nvol ved i n

goal measurement.

Thecontrastingplanningsituationisoneinwhich

conflict resolution processes are exPe';ted to play a

major part. ln this situation, existing expl icit indivi-

dual values, goals, and bel iefs point not to ends for

act¡on as in the previous case, but to the need for i nte-

grat¡ve tasks arising out of current or potential goal

conflicts. The essential character of this situation is

that ¡ t i s no longer suffi ci ent to s imply make mi nor

al lowance for the continuation of workable integrative

funct ions. Rea I probl ems of confl i ct resol ut ion must be

solved as part of the pl ann i ng exerci se. Resources must

be al located to both processes, goal achievement and

confl i ct resol ut ion.

Research results reviewed suggest that the f irst ,.rr'.
:,.,:¡.:,-,.:;

(naximizing) planning situation is representative of a

relatively smaì I numbe¡- of short run, technicaì decisions

whose income distributiorr ef fects are global ly acceptable'

The short run nature of the problem implies-that the 
','.,,,,,'.',..,. 

r.

operational goals (and thus the dynamic belief structures
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on which they are based) will not present a problem.

Changing goals can be accommodated wí thout loss as long

as the hor i zon i s not I eng thened by the comm Ì tment of

f ixed resources. The often noted independence of tech

nical decision making I imits the need to consider more

than the goals of one indïvidual. Globally acceptable

income di stri butions (over time, probabi I i ty sPace'

between people) indicate that the decision situation is

largeìy deterministic and that the information and task

di stri buti on resul ts of the exerci se are not I i kely to

effect the group power structure. such decÎsion

situations are typif ied by livestock nutritional planning

models such as the least-cost ration model'

Given the above characteristics of decision

situat¡ons with which maximizing behaviour is consistent,

one would expect to see evidence of maximizing models

performing effectively in such situations. A review of

1972 tZg] usage of computer services routinely avai lable

to farmers bears this out. 0f 35 maximizing models

routinely avai lable to farmers, al I were for use in short

run and normaily technical planning situations that

emphasize ways of increasing annual profits. Livestock

nutritional models are unquestionably the most successful

in terms of numbers of uses of al I models for which results

are available.

The second or integrating planning situat¡on

i I I ustrates the major character¡ sti cs of farm deci s ion
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processes developed in Chapters lV, V, Vl and Vl l.

Evidence suggests that such planning situations are

typified by distant time horizons, by primary concern

with determining the shape of the group ¡ncome dÌstri-

bution, and by concern with the manipulation of broad

non technical business variables.

The long run focus of this planning situation at

a theoretical level impl ies that few oPerational goals

wi I I exist because the bel ief structures wh ich wi I I affect

actual decis ion making have yet to be formulated. Thi s

theoret ica I. imp I icat ion of i ncomp I ete and hazy I ong run

goals has been supported several times in studies of

farm goal hol d i ng. The frequent I y reported i ncons i stency

of such goals with other goals is further evidence of

thei r trans i tory nature.

Confl ict between individual value-bel ief-goal

structures is seen at the theoretic level as an essential

element of group decis ion process. Studies of actual

farm goal holding substantiate the importance of confì ict

in many ways. To begin with, the suPport for sex role

specialization in goal-value structures and decision pro-

cesses suggests fundamentaì conflicts built into the family

unit. Evidence that joint decision making is the ruìe

for aì I major goals vi rtual ly ensures the existence of

goal reconciling processes. The income dependence of a

large variety of fami ly goals suggest that in fact income

distribution goals will be a focus for conflict. ThÎs is
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suppo¡-fed by the fact that irrsL¡'umental income goals are

seen both as very important and as ¡nstruments by most

farm persons. Continuing evolvement of urban-like

goal-value structures and roles suggest a continuing

concentration of confl icts in the income distribution area.

Long-run cycles in goal holding and thei r association wi th

the family I ife cycle in combination with evidence of the

hazy and incomplete formulation of long-run goaìs supports

the pervasiveness of confl ict resolution processes since

they in'd icate some t ime rel ated processes are i nvol ved.

The very presence of a Iarge variety of exPressed indivi-

dual goals suggests that confl ict wi l; be the normal ccurse

of even ts .

The evidence for joint infìuence in decision making

is conclusive. A related factor, the strong role orient-

ation of both decision making and value structures suggests

that the common ground for conflict resolution relates

to the distribution of income. The broad area of financiaì

analysis al lows individuals to express their desires in 
;,,,,,,',,, ,,.,..1.
.i_;. ::.i.-:-. .:.

concrete terms and still provides for control of the ','.,,r,,.ì :';,,:,,¡

'.,',,,.'.,.,.,t,:a, -:

making of technical decisions, ior whatever reason' by

a single individual.

The major objectîve in contrast¡ng a maximizing 
,::,1;:1::;:.,::

and an integrating approach to farm pìanning has been ':i:::":i;':''r:'il

to point out the necessity of going farther than bui lding

recommendations on the basis of estal¡l ished goals by

treating both the integrat¡ve and resource al locat¡ng tasks
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within one framework. Confìicr- resolution is an essential :: :

element of all but a few farm planning problems. As

such, its bearing on resource al location must be provided

for in the planning exercise.

lf sufficient theory were avai lable to describe
ìt;.:-:t_:

the ways in which group goals and decision procedure, ,i',""'

evolve out of a given socio-physical decision envi ronment'

it might be possiul. to develop hybrid socio-economic 
:

models which allocate resources simultaneously to economìc ',,,'

and social ends. lt ís clear however, that no such theory ",
,',,'.',t,',,'

is avialable în spite of usef ul gene ralizations that '::'r:r::

have been derived in research regardinJ indÌvidual-group

aspira-tions. lt is equally clear that the absence of
iappropriate theory cannot stand in the way of makinn 
,,

conflict resolution an integral part of the farm planning

process. ,

For better or worse, the integrating task must be 
:

l

accompì ished. Since, in fact, the dichotomy portrayed

above is a continuum in which integrative tasks vary in
i,::.::-!--:-.:'::::': :: -

importance from one to another and since planning situa- 
,,,,

tions with outside intervention are the major concern' it ;:"'''::.'.

apprears that the management sPecialists will have to

carry the major responsibi I ity for deciding how planning

modeìs can enter a process which is fundamentally non ,'.'1,1.''''r-::; 
-'1 

i.:: :j' 
::

maximizing. Where the task is primari ly integrative, the

use of medels will be entirely conditioned on intuitive, 
,

i ntegrat ive procedures .
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Norma t i ve Exhaus t i venes s

The acceptance of a maximizing model 'of f irm

behaviour leads to the corrol Iary that, subject to

limitations imposed by the cost of analysis and technical

feasibi I ity, modeì bui ìders ought to pursue a pol icy of

exhaustive incorporation of fi rm objectives wi th in

planning models. lt is argued above that maximizing be-

haviour even in a normative sense is inconsistent with the

realities of farm decision making. ln partÎcular, the

types of goals assumed to exist as of the decision date

cannot be cons idered a normat ive base for future choices

but more properly may i ndi cate necessary commi ttments of

resources to integrative or confl ict resolution tasks. ln

view of the state of the ârt in the theory of group goal

formation, it seems logical to extend the proposition'

presented by "A Normat i ve Sys tems Approachrr. :

I

Current farm management extension practice pìaces t,

the job of interpreting expressed current goals and trans-

lating these into a mix of integrative and traditional i,,,,
,,,t,,t.,,tt

analytical tasks in the hands of the decision unit and .:: :

i'1.,.''.,''

its advisors. To the extent that necessary integrativ" .:
activities are intuitive and not subject to quantif ication,

resource al location analysÌs by ,pìanning models must be

conditioned on a previous commitment of resources to

integrative activities. ln addition to the extent that

the process of establ ishing necessary integrat¡ve activities

is dynamic, it wi ll be necessary to develop a set of
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conditional analyses. For e>tample, ¡t may be necessar'/

to observe the reaction of the decision grouP to one

condi tional analysis before a more useful one can be

deve I oped.

The major implication of rejectinS the goal of

exhaustive treatment of farm goals in planning models is

that useful models wi I I be those that al low model users to

condition thei r use on non-confl icting fi rm goals anci

projected integrat¡ve activities. This suggests an ,i tera-

tive approach to group decision making and that few goals

and particularly those related to income distributions,

can be considered necessary components of planning models

since these have been identified as the primary focus for

value conflicts in major planning decÎsions. lt is possi-

ble that such goals may be useful as part of the condition-

al base for the analysis, however their inclusion in the

model must not preclude a primari ly întegrat¡ve and thus

iterative use of the model.

The conceptual modeì i I I ustrates the major d i ffi -

culty in taking an exhaustive approach to incorporating

f irm objectives. ln its attempt to be both generaìly aP-

pl icable and exhaustive, normative elements are both

abstract and varied. lt is possibìe to consider most

traditional economic goals within the scope of modeì risk

avoidance, uti lity theory, family consumption, and credit

restrictions specifications. ln order to incorporate all

of these characteristics, a very large and specialized
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model is required. ln contrast, the model user has the

task of working from a set of highly cognitive goaìs

and integrative activities. lf the model is to be used

in movinS the group forward in both the integrative

and economic areas, it must (") be capable of incorpor-

ating existing goals, and (b) capable of moving decision

makers toward a solution in a way and at a pace con-

sistant with their decision processes. By requiring

aì I models to external ize al I normative elements which

cannot be justified in terms of these goals and integra-

tive practices situations requiring an exhaustive

eval uation of economÎc al ternati ves i n terms of oper-

ational economi c goal s are avoi ded.

I n terms of the conceptual model , the not ìon that

¡t shouìd not aim at internal normative exhaustiveness
i

impliesthatacìoselookshouldbetakenatthecompre-

hensive nature of its normative content. lts exhaus- 
:

tiveness vi rtual ly precludes its use in an integrative

apprcach. Such exhaust¡ve treatment is available onìy l''':t'','
:.l

at a large cost in terms of development ti¡ne, data ,,,,':,,:,;,

_'- .t t

acquistion, and del ivery system effort even assuming

that a su¡table goal structure and quantif ication

procedure i'savilable. ln addition to being expensive, 
1;: ;:,::i:

the exhaust¡ve treatment of f ixed operational goals '''ì"".'".

cannot so I ve the bas i c p rob I em i mposed by the need

to commit resources to integrat¡ve (i.e. conflict res-

ol ut ion) tastcs as we I I as ach ievement of econom ic aoa I s.
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The often ci ted joint nature of fami ly consumP-

tion decisions and inabil ity to formulate consistent long-

run goal s may run afoul of the requ i red consumpt íon func-

tion. Similar problems are I ikely regarding subjective

probability limits on resource levels and credit restric-

tions. Provision of normative capabi I ities in the model

simply adds cost to model development unless considerations

relating to thei r use by the rest of the farm management

delive.ry system are considered. lf there Îs justif ication

for the extens¡ve normative content in the i I lustrated model

it must be other than that provided by an exhaustiveness as

an ideal type.

Model led Goal 0rientations

The two arguments; (l) that farm decision processes

are fundamental ly non maximizing in terms of operational

goals; and (Z) that exhaustive analysis of normative

considerations within planning models is not feasible,

present a quandary for model builders. 0n one hand long-

run non-technicaì planning situations present oPerational

goal s which must be translated into normative premises for

analysis. 0n the other hand many questions regarding the

proper relation between existing goals and objectives and

pl ann i ng model s mus t rema i n unanswered because of the I ack

of adequate theory relating individual operational goal s

to group deci s ion processes. Ho|ever, enough i s known tO

suggest that existing modet ìed goal orientations based on

conceptions of economic rat¡onal ity or on a rigid structur-
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ing of certain operational goals, are not likely to

succeed in a farm planning setting.

A variety of normative contexts for decision making

are impl ied by farm goals and decis ion processes, and

extension practices. A case can be made for the develop-

ment of models with a high level of flexibi I ity of norma-

tive content. General izat¡ons presented in previous

chapters indicate (a) that family goal structures are very

diverse (UZ, V3, V4, V9, Vl0), (U) rhar a varîety facrors

determi ni ng normative standards are generated over the plan-

ning pericid (tv 4, lv 3, lV 6, vl z, vl ll), (c) rhar

normative standards evolve over the planning period (U7,

Vl l, Vl \, Vl 9), and (d) that extension involvement varies

from one appl ication to anorher (Vl ì l 2). This varietv of

normative contexts impl ies that, either model normative

content wi I I have to be flexible, or that a special model

wi I I have to be bu i I t for each normat i ve con text.

Hatrix size [¡lJ and resulting usage and data

assembly costs place ì imits on the amount of normative and

envi ronmental detai I whïch can be included in any model.

Chapter IIf has illustrated that increased model detail on

a particular normative aspect, say consumption, is only

avai lable at the expense of either model size, or at the

expense of other aspects either normative or environmental.

For example, it has been shown by Baker [8J and Cox [:t1
that the illustrative model incorporating both ut¡lity and

liquidity preference concepts is theoretical ly possible.
L .:
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However, very ìarge matriçics are needed to represent ,

even trivial production environments l¡ll .

Given the need for normative flexibi I i ty ¡ t is in-

teresting to note the rigidities built into programming

models. For example a number of normative dimensions 
..,.,,,,,,'.,

which appear to have widespread currency among model :'

bui lders and i n some cases among farm management

extensîon personnel have no justif icatÎon ìn term 
;,..,,,,,.

of group decÌsion making. ln particular, market rate i,',..'.

discounting practices f al I into this category. ,: :1:

:::-:.::t-

Farm goal structures provide no magic formulae

for arrÎving at a subjective time preference. Since

goal formulation for future periods is particularly

hazy, and since family goal structures are dynamic, time

wei ghti ngs are at the same time extremeìy imPortant

and d¡ff icult to establish. The usual procedure in

determining time preference weightings has been to use

traditional nobjective" market rate discounting pro- 
:

cedures. Even gTven the required assumptions of, (a) 
,Ì,.,','-,
.:ì..:-::

goal achievement defined in terms of stream of money, 
,,.,,¡,;,;

(b) a pe rf ect cap ita l ma rKet , and (c) s ing le va l ued i"""'

expectations, it appears most unlikely, in view of the

widespread nature of liquidity preference and debt
:: 

... 
,. ..1

avoidance goals, that groups huuu ih" f lexibiìity in i'rn¡..:

converti ng streams of money i nto des i reed streams i n-

dîcated by discounting procedures. Subjective weight-

i ngs have been proposed as a sol utÎon to the prob lem.
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ln conclusion the var¡ety of plannïng situatiurrs

impl ied by fi rm goal s and deci s ion processes suggests

the need to cope with a large number of normative con-

texts. The need for such flexibîl ity is consistent with

the use of a large number of models each special ized in

a norrnative sense or with the use of general ized model s

with very I imÎted normative content. Prel iminary evidence

Il5l on the use of pìanning models by extension agents

further suggests that the latter alternative i: most

I ikely to succeed because of the tendency of agents to

limit the number of models used. This procedure shifts

the basis for the model goal orientation from a concept

of economi c. rational i ty to impl i ci t assumPt¡ons about

relations between oPerational goals which evolve over

t ime.

The Ìmpl ications

trative model are clear.

these commen ts to the i I I us-

iscount¡ng on an "objectiverl

of

D

market rate bas is may bias model resul ts in a way that has

no particular relation to existing normative standards.

More important however, is the rigidi ty bui I t into the

moclel goal structure. tJh¡le it is true that operational

consumption and credit goals may be important in given

s i tuations i t does not necessari ìy fol low fi rstly that
I

they have the structure imPosed by the model and secondly

The discussion of Bakers [7,8] model of
ference and consumption in Chapter I I I d

r\ray of structuring such goals in its cho

iquidity pre-
splays one
ce of mea-
d weightingsures of performance' functional fornts an

factors.
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that the inclusion of these goals is consistent with

necessary integrat¡ve processes.

Uti I i ty Theory

Uti ì ity theory has often been a guiding I ight in

the model bui lderrs search for more useful farm planning

aids and as a result model building strategies have often

been justified by referring to normative parallels in

uti I ity theory. For example, efficient set risk pre-

f.erence models încorporated in a quadratic programming

framework have often been suggested because of the log i ca I

relation of such models to a one dimensional concave

ut¡lity function, rather than because of any empirical

justif ication arising out of observed desires to determine

trade-offs between risk arld expectation in partîcuìar farm

management appl ications.

ln a sense, utility theory runs afoul of the very

thing with which ¡t is supposed to cope most effectively.

That is, risk and uncertainty. As Dillon [i6] has noted,

a succession of analytic techniques in Agricultural

Ec'onomics has been deveìoped but none have played sub-

stantial roles in real worìd decis ions. He pinpoints

their fault as one of ignoring rìsk and uncertainty in

the dec is ion env i ronment. I^/h i ìe, as he notes , ut i I i ty

theory does manage to cope wi th the dynamics of real

world environmentaì risk and uncertainty, ¡t does so by

building on a base of assumed static and know¡real world
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normative standardr.'Th¡, base that must be rejected

on the basis of general izations lV 2, lV 3, lV 5, lV 6,

v B, vl 1, vl 3, vl 6, vl B and vl 10.

To illustrate, the validity of the utility function

in the illustrat¡ve model is dependent oñ, established ex-

haustive normative standards covering the set of income

outcomes and on some method of ach i evi ng group compì i ance
3t

with utÌl ity axioms, being available.t Appendix I ll A has

The most substantial theoretic finding of this thesis
has impl i cat ions wh i ch I ead beyond the top i c of major
interest. The rejection of classical economic theory
of normative intent, "ut¡ l ¡ ty" theory, in the case of
the family farm f irm, raises questions regarding its
validity in other spheres. 0ne is led to ask questions
regarding the number of substantÎal economic decisions
which can be viewed as those of solitary decision mak-
ers with the exhaustive Eoal structures and consistency
requi red in axiomîzed deci s ion behaviour. The recogni-
tion of normative standards as part of a process in the
farm fami ly group points out one more case in a pattern
establ i shed by Arrow, F i shburn, and others i n the i r
attempts at providing an analystic base for group
decision making and by behaviourist theories of the
f irm such as tl'at developed by Simon.

I t i s assumed here that no method of agg rega t i ng
individual utility functions is available.

9

3)
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po¡nted out that both poss¡b¡ I ¡ties are remote as a

result of evidence of shared decision making, incomplete

goal structues, and inconsistent goal structures present-

ed in Chapters IV, V, a.nd VJ.

ln practice (See Chapter III) utility function, 
.,,,,,,;,, ,,,

have been the "farmerrsrr utiIity function and have been

based on his replies to questions relating incomplete

lotteries. The illustrat¡ve model proposes to evaluate 
,.,1,:,,1,,t,

a stream of income on the basis of such a f unction. .::::::,.

Evidence presented on the nature of actual farm decision :::,ii,

process (chapter vi) impl ies that at the very least , ''.'':''":'

decision making in the income dependent areas on consump-

tion and investment are a joint responsibi I ity of al I

fami ly members. At vJorst, these are primarily the wif ers '

area of responsibi l ity in decision making and the farmerrs

ut¡lity has little to do with actual decision processer ,

i

related to income distributions. util ity theory does t'

'

no! have strong theoretic support for use in farm plan-

ning. lt represents an untried hypothesis which may have i.ì',,,,,,.,
. t'._:: :::-ri:11

some val idity quite apart from the val idity of axioms 1,,,,.,;,.,,'.

used in its derivation. 
:r::rr::i'.

Questions regarding the valid¡ty of utility theory

in a group decision context suggest as weìr that the 
i:.,:;.1;.¡,,¡

declining marginal utility assumption which is often in- i.'::;:::'"

voked to support the use of decì ining weights (for example,

in risk assessment, consumption functions or in ì iquidi ty

reserves assessment) in programming models may not be
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val¡d ¡

sh¡ft'l

haviour

n some

make it

to the

cases. Sociaì phenomena such as "risky
pèri lous to project individual risk be-

group level.

The Management Consul tantrs Role

The fundamental ly integrative nature of decision

tasks to be performecl in major pìanning sitr:ations has

been ci ted as a major reason for reject i ng model s wh i ch

assume some form of maximizing behaviour. SÎnce in all

but thei r most elementary aspects, the processes i nvol ved

in integrative functÌons are themselves deeply rooted in

abstract personal goals and only intuitively understood,

¡ t i s not poss ib le to model the development of normati ve

st¿rrci ards wiLiiirr Liie r.¡vcraìì r'esoLi rce aììc.rcaLior¡ ¡rrc¡ci eì

The al locat ion of resources to meet aPparent management

objectives can be regarded as an anaìysis conditioned on

the requirements .rf a particular set of integrative activ-

i t ies. Under "Model led Goal 0rientations'r, i t was con-

cluded that a varied and flexible normative base is re-

quired to accommodate existing group goals in this con-

ditional analysis.

tJh¡le it is possible for decision groups to carry

out the type of conditional analysis suggested during the

course of reconci I ing confl icts and establ ishing group

decision standards and practices severaì factors suggest

that farm management extension agents wi I I play a decisive

roìe in the process.
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The status of decision aids as an innovation'

the role of decision ahalysis in the acceptance of

ther innovations, and the orientat¡on of farm management

extension programmes toward teaching and supporting im-

proved farm decision making al I suggest extension involve-

ment in the uti I izatîon of acceptible programming models.

However, at the consultant level, I ittìe is known of the

methods which are or may be used in developìng better

managerial decisÌon processes. ln many cases' it appears

that too little is known to permit even the posîng of

questions relating to whether or not to internal ize

normative i ntent. I n these areas, the most apparent

answer is to obtain the best avai ìable information from

those who þave been worki ng wi th farmers i n management

decision making.

Unti I we know more precisely what the farmer

wants,. how wel I he úno*s what he wants, how the consult-

ant carr¡es out his role of assiting in the determination

of goals and establ ishing means to achieve these ends' it

wi I I be most d¡fficult to answer quest¡ons of the type:

(") How long should the time horizon be? (b) ls gross

margi n a relevant cri teria? (") What types of constrai nts

should the farmer and his consultant be permi tted to impose

on in the nrodeì? (d) Should a consumption function be

internalized? (e) ls the model to be used in an on

I ine mode for workshops or for Personal consuì tations?

Questions of this type are important and must be answered

if programmi ng models are to be developed and operated at
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a reasonable cost.

The role of the consul tant presents a vi rtual ly

unl imi ted number of normat i ve contexts depend i ng on the

problem at hand, the overaì I objectives of the extension

agency, and the techniques used. The infìuence of the

consul tant, however, i s I i kel y to be much I ess dynami c

that that of the decision grouP ¡tself as a result of

highly structured farm management extens ion goa I s, and

specialized training in problem solving and extension

techniques. ln view of these factors, it aPpears

reasonable to concl ude that model s which are to be

feasîble in dccision situations incorPoratìnS the role

of farm man.agement extension special ists must be consÎstent

with (") the overal I objectives of the agency in'¡olved

(U) must be consistent with the problems addressed by the

agency, and (.) must be cons i stent wi th extens ion tech-

n i ques cons i dered su i tabl e by the agency.

Conclusion

0n the basis of the major criterion presented and

its four corol laries, ¡t is concluded that the original

hypothesis is acceptable. That is, (r) ¡t is possible to

establ ish criteria which distinguish between the normative

propositions of programming models which wil I l¡e usable

in farm deci s ion making and those that wi I I not, and

that (b) such cri terÌa are impl ied by existing research

results and theory.
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f.Jh i le an emp i r Î ca I tcs t of the above hypothes¿s

has been del iberately avoided some empirical evidence

exists which supports the criteria developed as extensions

of farm fami ly decision making theory. Recent statistics

on the usage of computerized planning aids by farmers

indicate that models of the type supported by the cri teria

are being uti I ized to some extent whi le other models

are not at al l.

Aìl 35 maximizing modeìs reported in Table (8.1)

meet the f ive proposed criterÎa as a result of their

limited normative content. ln general, model-s in current

use have short time horizons and deal with technical

decision making in a way that has a clearly favourable

effect on income distribution. The result is a weak

test of the criteria since major plannìng situations are

not involved. Five financial analysis models (one year)

are avai lable however and ¡t is noteworthy that none in-

corporate sophisticated noramtive concepts. They apPear

to be used in a manner similar to ordinary budgeting

procedures and are clearly not regarded by their users

as a source of "optimal" solutions, and thus maximizing

behaviour is not assumed. Their generality allows the

inclusion of a large number of operational goals on which

analysis may be conditioned and the incorporation of farmer

goaìs is at the discretion of extension agents who use the

modeìs as part of their ongoing farm management extension

activities.
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The val idity of criteria Presented is primari ly

dependent on a logical connection to several wel I suP-

ported generalizat¡ons regarding decision making Proces-

ses of farm groups. A stong case has been made for the

rejection of any model aimed at a major farm pìanning

problem which fai ls to recognize the central role of

integrative activi ties by concentrating on the achieve-

merrt of apparent goals. Such a criterion is rootecj in

the rrature of individual values, value orie.ntations and

conflict resolution processes. Based on this criterion'

two strongly supported corol laries are Possibìe. Fi rstly,

the recognrtion that maximizing behaviour in terms of

the firmts goals is not desireable indicates that model

builders should focus on integrative requirements rather

than normative exhaustiveness. Secondly, the large

variety and dynamic nature of goals suggest that models

should be capable of anaìyses condîtioned on a wide

range of f i rm goa I s

b/eekly supPorted corollaries are possible in

two additional areas. Firstly utility theory is re-

jected as a base for farm firm decision making since it

represents a typicaì maximi zi ng model and in addi tion

focuses on individual decision making. This corollary

is weakly supported however since few data are avail-

able regardinS the strictly pragmatic value of

results presented by uti ì i ty models in
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s¡tuat¡onsofconflictreSolution.Secondly¡tisSu9-

gested on the basis of some I iterature on extension

agency objectives and techniques and on d¡ffusion thuory

that the conditioning base on whìch models should build

will be def ined within the context of individual extension 
,.,:,-::

pract i ces and obj ect i ves .

At the outset of this thesïs, the need for a

theoretic base for farm fi rm Pulposive behaviour, on a

more fundamental level than that Provided by traditional 
",'t,t;
i:,: : : .,

normative concepts ì^,as stressed (some of the reasoninS 
,l¡,i:,..,:.,

behindthisstressisestablishedmoreclearlyin

Appendix A). 'lhe sea¡'ch for a theoretic base for farm

fi rm purposive behaviour was conducted i n those areas of
ì

smaìl group decision making which are of special interest 
:

:

to farm fi rm decision making. SuPPorting and special izing 
l

general i zations were sought i n the areas of rural socio- 
I

logy and extension education. 
i

This study has been a limited success. V/hile no

better theoretic base than that used seems avaiìable, it 
,,,,,'.,.,

must be recognized that research in areas of Particuìa' ,,,,t,,,,.,:',,:,

' .': . .1,

interest to f arm f irm decis ion making has been extremely "'.:t::

I i mi ted i n both breadth and depth. I n many cases, we

simply do not know the nature of the decision processes

involved (cons idered f urther in suggestions f or f urther l,',

research). For this reason, it has onìy been possibìe

to deveìop modeì evaluation criteria at the non-specific
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level of previously c¡ ted conciusions. Although these

criteria make useful suggestions, a more adequate theore-

tic base would no doubt Provide additional guidance for

increasingly expens¡ve model development projects'

As the use of decision aids in farm firm manage-

ment expands , cont i nu i ng effort to es tab I i sh an adequate

normative theoretic base for farm firm decision making

mus t cont i nue. The cont i nu i ng deve I opment of management

aids will bring with it its own supply of rules of

thumb, gêtreral izatÎons' pragmatic vindications and the

I i ke as subs t i tues for more adequate theory. The temp-

tation to rely on these must be resist¿d ¡f an eff icient

long-term development strategy is ever to be developed.
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CHAPTER 1X

FUTURE RES EARCH

The nature of th i s i nqu i ry has I ed to many more

questions than it has answered since no direct empirical

verif ication has been involved. The stand was taken that

criteria, in the sense of supportable generalizatîons, are

needed for the evâluat!cn cf nci-,!'rnative elements in pi'og¡'âr'i-

ming models. 0ne moreempirical model developed for a

specific appl icatîon and test was not I ikely to resuìt in

such general criteria. Farm f irm decision research and

theory offered an approach to obtaining such general

criteria as an extension of already tested generalizations;

Criteria developed in such a way are untested hypotheses

in many of their aspects. The foìiowing chapter develops

research implications arising out of suggested criteria

in two broad areas: (a) Suggested Research in Farm Firm

Decision Making and (b) Suggested Research in Normative

Modeì Development.

Suggested Research ln Farm Firm Decision Making

If mathematicaI decision models are to have the

impact on farm practices that many beì ieve possible [120],

much research remaÎns to be done to establ ish the nature

of the system in which these models must operate. Both

fundamental research into decis ion processes and research

aimed at a more efficient operation and development of

deì ivery system elements are requi red.

i::.:::-:l
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Farm Firm Decision Processes

The absence of a significant normative content in

the vast majori ty of proposed programmi ng farm pìanni ng

models has been noted in the dîscussion in Chapter 111 of

programming models. Contrast wi th the extensive develop-

ment efforts in the area of envi ronmental description is

striking, but hardly surprising. ln recent decades the

focus of 'farm management research has continued to narrov'/

to the point where it is virtually undistinguishable from

that of production economics. This focus has contributed

to the generation of a compìex body of theory describing

the interaction of production processes, economic in-

stitutions, notably prices and markets, and decision

uni ts i n the form of axiomized profi t seekers. Farm

planni ng model development projects based on establ Ì shed

productîon economic theory have resulted in numerous pro-

gramming models which have done an excel lent job of

describing the physicaì and institutional decision envir-

onmen t .

0ntheotherhand,adirthofresearchintothe

nature of economic decis ion maki ng ¡ n farm fi rms has

resulted in a correspondingly shal low and tenuous body of

theory which has not generated an enthusiastic fol lowing

amongst operatîonally minded researchers who are primariìy

interested in applying theory rather than developing ¡t.

A reemphasis on basic decision making research may in the

long run, provide a body of theory which will permit the
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deveiopment of useful normative content in farni plannirrg

mode I s.

lf farm planning models are to be efficiently

developed and deployed, it is crucial thât research be

done to determine the nature of farm decision systems and

specific problem areas inherent in them. A major probìem

in carry¡ng out this study has been that there is very

little factual information available on farm decision

systems. The distribution and significance of problems

inherent in these systems must be known íf priorities in

development and deployment are to be establ i shed. Such

research must get down to spec i f i c i ssues. We must know

more than the number of farmers who face, for examPle,

machÌnery replacement problems. We must know why machinery

replacement is a problem. ls ¡t such an imposing technical ;

dilemma that most farmers cannot calculate the I ikely l

outcomes of al ternate courses of action? I s i t because 
i

i

overalì planning goals have not been defined sufficiently I

,

to establish replacement goals? ls ¡t because consumption 
iÌ,,,.,,,i..: .

f low conf I icts are involved? ls it because risk Potentials ,,,',,.

: :: :,:

are d¡ff icult to guage? ls it because physicai performance "'"

information is unavailable? ls it because the relation-

ship to whole farm planning Presents a dilemma to decision
i.;.::,:

makers? ls it because decision makers compartmentalize ir,i,,t

their decision processes in order to arr¡ve at workable

sol ut ions?

ì: r:.



!n concentrating on the rlcture of farm decision

systems, attention should be di rected pr¡mari ly at the

group decision making aspect. The need to consider

group decision processes has been Presented in several

instancês. Viewed in a group rather than an individual

context, the development of decision criteria for

optimizing approaches to farm plannÎng takes on an

entirely di rrerent perspective. \,le are not trying to

develop a functional model of a rational preference system

after the manner of the axiomatic reìative value systems

of von Neumann-Morgenstern [ 136], and others. Research

should be di rected at trying to develop models of the

relations wi thin and between individual goals which

result in the objectives and conditions emanating f rom a

family decision group. From this modeì of family social

interacti,on and a consideratîon of delivery systems

problems, it should be possible to develop decision

criteria which are consistent with the conditions of

group decision making and, in some sense' the highest

possible degree of individual satisfaction within the grouP

context.

ln addition to inquiry into farm f irm decisÌon

processes, there needs to be more inqui ry into the commonly

used utility theory foundations for establishing f irm

decision criteria. Although there appears little

theoret¡c support for using utility concePts in farm

planning models, some aspects may st¡ I I be considered val id

i l:ii
;::.'._. '
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hypotheses and worthy of empirical testing. For example.

the efficíent-set approach general ly taken by farm

management model bui lders may al low some elements of

group decision making to enter, by making assumptions

regarding the nature of the utility function suff iciently

broad that they are essentially valid for all group

members. ln choosing from the efficient set thus derived,

group rnemi:ers mey pursue a process of reconciiiaticn vlhich

al lows for necessary elements of group conf I ict resolution. ,.,,',".,

The point is that the validity of suggested efficient ':::i'r::;¡:ì':;

. -'. .., .'., .

approaches remains to be empirìcally established for the :'''i'i'i't,',,

group context.

Although ¡t is far from operational, it may be

usefu I to conduct resea rch i nto the va I i d i ty of the

welfare function approach as a basic model for normative

analysis in farm management. ln a broad perspective, the

difference between uti I i ty oriented approaches to farm

management and groJp decis ion approaches is in the method

used in resolving conflicting family ¡nterests. At best,

the uti l i ty approach leaves what consti tutes "fai r'l

resolution rules up to a single participating ¡ndividual.

At worst, the resolution rules are de facto, the largely

unrecognîzed psychic processes involved in the individualrs

value formation. The group welfare approach, on the other

hand, recognized the roìe of conflicting individual

values and explicitly formulates "fair'r rules for conf lict

resolution rvhich can be considered by the participants in

the group decÌsion process. lt attempts to rectify u 
;,,,..,

major failing of utîIity theory and should provide a l"
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useful avenue for future research

The De I i ve ry Sys tem

A de I í ve ry sys tem s t ra tegy mus t go beyond the

problems of model building to consider the problems of

both fa rm managemen t extens i on p rog ramm i ng and mode I

building. ln this sense, decis ion aids become part of a

deìi'.,ery systenr rn,lrich transpol-ES management eci ucet¡on end

services to farm decision units. The fundamental problem

is one of determining an optimal mix of computer oriented

and other types of management programs. A related question

is to what degree normative eìements should be internal ized

in decisîon aids and to what degree they should be left

to other agents in decision procèsses.

A great deal of research must be done in l=inding

the best ways of integrating decision aids into farm

decision processes. That problems are inherent in inte-

grat¡ng this new technology is cìear from tite adoption

research done by extension educationists and rural sociol-

ogists over the last 50 years. The problem is even more

complex in this case, however, sÎnce this neh/ technology

involves changing the nature of the decision process it-

self. Adoption and other sociaì research gives some

indication about the relation of goals and conf licts to the

acceptance of new technical matters and in a sense has

allowed the generation of some form of an optimal strategy

for extension workers. Vlhat this opt¡maì strategy involves

in the case of decision aids is ênother matter. Many

r: ì:: ii' -:'l
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emp¡rícal studies are needed relating the acceptabi I ity
''''

of individual aids in various family decision situations. ,' :

At an even broader level, studies must be done to deter-

mine the distribution of various extension techniques,

goals and confl ict resolution processes ¡f models are to

be deveìoped, to serve individual farm consultations in ,:.:::,::.
-,.,,r',,,,,,,, .

a strategical ly efficient manner.

Sugges ted Resea rch I n Norma t i ve Mode I Deve I oPmen t

¡ ,'.,:', ., , .1,;,.-'

l¡thi le the I iterature abounds w¡th models claiming to ::;::;.':":,'':¡';,

have some degree of relevance, it is rare to find one which .',,r,:i,',',',',.,;.,.......:.: ::..

has been subjected to a rigorous testing procedure part¡c-

ularly with respect to its normative precepts. From a

farm management point of view, what we need is not more
'

-^ - ^ ^ -.L ¡ ! ra.!¡u5uç¡¡Lii c¡rlreü êÈ goncepEi¡a¡ í¡lQt9 ¡ üevetvPlilcllL \PqlL

ularlyintheareaofaccommodatingthedecisionenviron-

ment), but more research aimed at determining the val idity 
]

of model normative content in various decision processes. i

several major elements of model led normative intent :

:.

cited in Chapter lll suggest themselves as candidates fot ,,r'ii',r...,1::i.,,

.' ,. . ,''
more rigorous testing procedures in view of theoretical -:.::,: 

:,::,: ',:; .,.:. . . : :'

questions regardîng their validity suggested by Chapters

lV through Vl l. Uti I ity, time hori zon, and choice criteria

conceptS appear to be among the more important areas for
¡t.t"tt;"'"'future inquiry.

Utility

The val idity of uti I ity as a theoretic base for

normatirte intent has been placed in doubt by the social



225

context of farm decis ion maki ng. The worth of

utility functions as an operational decision aid is

another questÌon. Serious research regarding the

val idi ty of uti I ¡ty as an aid in decision making has

been limited to a few studies (fo, example,[1]4, 80,

941). These studies have been aimed primari ly at asses-

sing val idity in a positive sense. Questions relating

to the val îdity of uti ì ity functions in various norma-

tive systems and decision making contexts have yet to
v

be framed, ìet alone answered. Roles must be defÌned

for utility in these various systems and contexts and

the performance of these roles assessed through empi ri cal

studies which include derivation, use and assessment of

normati ve performance.

Time Preference

I'/hiie considerable evidence exists which suggests

that the distribution of fami ìy income is a focal point

in farm family decision processes, little attention seems

to have been paid to the role of time discount rates in

determining the income distribution obtained from pro-

gramming actual problems. ln the usual case, it has

ei ther been assumed that (") "therr ma rket rate as

estimated by the farmer, approximates in some way his

11 We have establ ished that this role is not
' ìil<ely to be a complete internalization of

normative elements in decision models.

lÍ:t:,Na.r;:.*
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time preference, or (b) that outcomes are not particr-lla..-

ly sensitive to the discount rate used. lt should be

prof ¡table to investigate both the sensitivity to discount

rate change of relevant outcomes Ìn actual decis ion

situations, and the development of operational procedures

for establ ishing tÌme preferences which have some founda-

tion in actual decision processes. Many current uses of

tinte pref erence ìenci e magical, biack box aura to propo"ed

farm models that have credibility in the decision unit's

eyes as one of the Ì r bas i c obj ect Ì ves .

Time Horizon

The usual approach to time-horizon specification

in operational farm planning models ca.n be classified as

a going concern principìe. For some period in the future.

the decision unit establishes a set of normative restric-

tions which, for it, const¡tute sufficient consideration

of time periods beyond the time horizon. There is a

need for research to speci fy more precisely the effect of

various goi ng concern formulations on model outcomes.

Choice Criteria

The question of how to establish trade-offs in

choice criteria is st¡ll with us, in spite of suggested

parametric solutions, since in many cases there may be

too many combi nations. More study of the s i tuations

under which trade-offs are required and of eff icient

means of establ ishing what those trade-offs are îs

required. This question is particuìarly apparent in the
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risk area. lf risk is to be incorporated into multi-goal

farm planni ng procedures, more research on the techniques

to be used in estabìishing trade-offs is reguired, for

example in what situations an efficient set approach

would be legit¡mate.
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APPEND IX A

OPERATIONAL UTILITY THEORIES IN FARM MANAGEMENT

The importance attached to uncerta i nty i n pì ann i ng

environments and pervasiveness of utiìity theory in the

development of risk planning cri teria leads us to conclude

that useful criteria must in some measure aim at the

eppl iceb i I ity of ut ¡ i i ty concePts involved in P¡-ograrnri'i trg

models, For strategic reasons Ît has been decic! ed, in .,,t.

,' 
''.'

developing a programming context, to consÌder only those "'"

model s wh i ch have some cl a im to operat iona I i ty. The i:i,,.

ease with which a great many uti I ity concePts can be

incorporatedintoawiderangeofprogrammingmodeìs,and

thei r extreme historical significance in economic theory, 
i

however, suggest that a relaxation of this strategy might l

be useful in the case of utility. This appendix considert 
,

the nature of utility models, which have been suggested ;

,,

intheliteratureasoPerationalinênyfarn'management

context. A still wider examinatÎon of the entire range 
:,.,,

of utility models and their usefulness in firm group :'

decision makÌng could of course have an important bearinS 
¡:',,'

on criteria development. Such an examination has not

been made to date, and is beyond the scope of a single

research project aimed at a more general subject matter. 
1.,:.,

A second reason for dealing with utility theory 
i;:''¡'

at a more comprehensÎve level in this APpendix lies in the

rejection i n this thesis of accepted analytical value

theory as a datum against which normative content in 
i,,,,,
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not in the logic.of utility
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measured. As wi I I become

the grounds for rejection I ie

or va I ue theory but i n i ts

normative primitives.

This appendix considers questions related to the

adequacy of utility theory as a theoretic foundation for

farm decision making. The fi rst section considers the

logicai structure and use of utility theoi'y in farm

management. The second section takes up the questÌon of

theoretic val idity arising from two d¡fferent aPproaches

to uti I ity in a group context (a macro and a micro apProach)

It is left to Chapter 111 in the main body to consider

the more specific role of utility, as it has been used in

programming models, in def ining the rrProgramming contextrr.

Logical Structure and Use

v
A great profusion of axiomatic prescriptive

uti I i ty models has been developed in the last two decades.

lf any among these axiomatic systems is accepted, then i t

is rrrationaìr, to assign a f ixed single number (uti I ity)

to each of al I possible outcomes and to assign a single

fixed number (probab¡ I i ty) to each s i tuation or state

of the urorld, and to choose at al I tîmes the action wi th

the highest expected uti ì ity Becker and McCl intockf 1 l,

p. 243, or Dillon, 36J.

An excellent revÎew of the utility concept and its ax-
iomatic development may be found in Becker and Mccl in-
tock [llJ; more speciaìized presentatïons are in Fish-
burn [41, 44, 45 ] whi le farm management oriented
treatments are given by Haì ter and Dean [54 ] and
D i I I on [ 36] .

r.,
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The role of prescriptive uti I ity theory in farm

planning models has been primari ly support¡ve. Use of

certain broad assumptions regarding a dgcision makerrs

utility function has for example, allowed the development

of an effi cient set approach based on maximi zi ng expected

utility. 0n the other hand, the use of large numbers

of parametrical ly varied object¡ve funct!on weights in

models oftcn makes i t expedient to estimate rather than

parametrîcal 1y varyÎng weighting factors whenever possible.

ln such situations the fuìl operational sPecif ication of

a utility model must be explicityìy ¡ntroduced Ìnto the

programming model which maximizes expected uti I i ty.

Utility contributions to farm management model-

I ing appear to fal I general ly into two areas. Fi rstly,

the concept of a monotonic increasing utility function

exhibiting diminishing marginal uti I ity has often been

used as support for placing a diminsihing marginal weight

on goaì achievement as the level of achieveti:ent in a

given area increases (for examples see chapter 1 11).

Secondly and more significantly the uti I i ty concept has

been used both explicitìy and implîcitly in developing

choice criteria in risky situations. ln this case it is

common to find a ut¡ I ity function defined on one or

several monetary continuums and exhibiting diminishing

marginaì uti I ity, either expl icityìy measured and incor-

porated as a choice criteria or required to validate the

use of an eff i c i ent set approach. For examp I e, Makeham,

Hal ter and Di I lon [83] have demonstrated the development
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of a quadrat¡c util¡ty function and 0ff icer and Halter

tlO3] have derived ut¡l¡ty functions using three d¡fferent

techniques. ln both cases functions were developed for

use in an expected uti I ity approach to decision making

under risk. A number of studies incorporatÎng a maximiz-

ation of expected utility objectives is rePorted in

Chapter 111.

Utility is bascC on thc proPosition that there

exists for each alternative state of affairs and each indi-

vidual, a dimension relating worth or value of that alter-

native for the individual. lf, as Becker and McCl intock

[11, p. 107] state, ¡rlt seems reasonable to assume that,

wheneve r a pe rSon p refe rs one obj ect to anothe r, he p I aces

a higher tvaluet on that chosen, as compared to the one

rejected'i, we can proceed on the bas i s of persona I

responses to make inferences about his underlying value

orientation, assuming of course, that Ît remains constant
2)

during the obs.ervation period. The value of a given state

of affairs in conceived of as consisting of two components'

the first relating to belief in its eventuation or sub-

jective probability, the second to its utility or

2) The assumption of a value orientation capable of
reducing a diverse group of situationaì character-
istics to a single dimension has had a number of
unresolved problems reìating to how values combine
and how they depend on situationgl changes.

See for exampletllg, Chapter tVJ .
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áttract ¡ veness. I n s i tuati ons of absol ute certa i nty,

individuals are presumed to desire maximization of their

ut í I i ty. I n the more usua I case of some degree of uncer-

tainty, indivíduals whose orientation satisfies any one of

a number of closely related axiomatic systems' desi re

maximization of their expected utility fFishburn, \\;

Becker and McClintock, ll; Luce-Raiffa, 81, Chapt. 2;

Von iier-rmanrr-l"lcrgenstern, ì36, Chapc. ì ; D il lon, 36i .

Uti I ity models exist which place a wide variety of

demands on the decision makerts abi I ity to order alterna-

tives and his subsequent decision making behaviour. ln

establ ishing a programming context for farm pìanning, we

are interested in those ut¡ìity models and concepts which

have provided either operational or theoretic support for

the normat i ve content i n farm management. To date these

have been "exact" utiìity models, that is modeìs implying

a ooe to one mapping of consequences onto a value scale

identif ied up to a tinear tränsformation. ihe multigoal

nature of utÎlity functions has been investigated by

several researchers [36]. Depending on whether or not trade

offs have been possible between al I goals, analysis has

been based on either a one dimensional or a multidimensional

(lexicographic) uti I ity measure. This appendix does not

distinguish between multidimensional and single dimensional

uti I i ty measures since, for our Purposes, the arguments to

be presented are essentially similar save that continuity

is required only over selected areas of the decision sPace
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confronted for lexicographic ut¡ I ityl The model

develped by Rae Ittz] (¿¡scussed in chapter lll) is

capable of incorporating both tyPes of multigoal

util¡ty functions.

Classical decision theory as developed by

Von neumann-Morgenstern ' Savage, and Suppes and

Winnet[f ishburn, l+4, p. 7) has airned at the develop-

ment of a real valued uti I ity function, unique up to a

I inear transformation and capable of a weak ordering on

Q, the set of consequences be i ng cons i dered. I n genera I

the approach of each has been to axiomi ze certa i n i n-

dividual behavioural Pêtterns and to shov¡ that these

imply the requi red weak ordering on a. Since behavioural

assumptions in various rrexactrr ut¡ ì ¡tv models are

roughly equivalent (contrast Luce E Raiffa, [8ì, Chapt. ZJ;

von Neumann-Morgenstern, fl 36, chapt. l]; Fishburn, [44, chapt.

a]; or noÞ Becker and McClintockrs review, [t t]; or Dillon's

review,[¡O]) only the approach that Fishburn[44, pp. 123-12q

has used in i l lustrating problems inherent in "exactrr or

intervaì measures of ut¡lity is Presented.

l,/e can begin by def ining a preference relation) and

an equivalence relation- defined on a set of consequences

Q = Q¡, i = 1 r...,ffi. The relationè is a'weak ordering of

A. That is for every Qj, Q¡6 Q either a;: ak or atl aj or

both. ln addition the relation is transitive." lf

¡t can be assumed that the decision unit

i)t:'ì:;:i!;
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is ablc to choose from a finlte set of alternatives, Q.,

a most desireable consequence Q1 and a least desireable

consequence Qr such tl-rat QlÀ Qr, and that for every

triplet a¡Z a¡ì"Q' j= 2,-.., r-l there exists a

probabi I ity Pj, OÉ Pj f I such that Q¡- the gamblè

Q1 with Pj,Qr wirh (t-er) (¡e.0; (Qlr pi, ar)) we

can with the help of one further assumPtìon determine a

valuc measure for 0;. That value V(Aj) ¡r unique uir to

a I inear transformation. The further assumption is that
u

v(aj)2 Pjv(ql) + (t-er) v (Qr)+'Q;à (Q¡, P¡,Q¡)/. t^/e

therefore have, given the above assumptions, V(Q¡) =

PjV(At) + (l-qj) v (Or).After arbitrarily settins

V(Al) = l, V (qr) = , wÊ have y(aj) = Pj and we have our

measure for V(Aj).

!t !s usuâ! tc !ntet'pret the sssunpt!ons cf e

utility model when used in normative analysis as a set

of criteria for rrrationalrt behaviour of the decision making

3l Recall that trade-offs between certain goals are by
' def inition not possible În this case.
\) As tishburn notes [44, p. 124]this particular assump-

tions thêt the relátive va'l ue of a hypothetical lottery
i s g i ven by the expected va ì ue of i ts component
reìãtive values often emerges as a theO,rem from more
primitive axioms in orher-ñod-els ("S. Luce-Raiffa Igl],
Von Neumann, Morgenstern If¡e], and Dillon [¡e])' tn
any case, given that a decision makerrs preferences cên
be represented by a utiìity function identif ied up to a

I i near transformation and defi ned on a set of hypothe-
tical lotteries, he is behaving as an expected uti I ity
maximizer.
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5)
un¡t.' G¡ven a clearly formulated individual goal-value

structure which faci I i tates the development of a transi-

tive weak ordering of alternatives, and the will and

abi I i ty to obey other axioms of behaviour, an individual

utility function can be measured. A group' such as the

farm family, however is not an individual. lt cannot aì-

t^/âys will its preference system to follow axioms of

rrrati<¡nalrt behaviout (l'or example transitivity over time).

Validity for the Farm FÎrm

The aìm here is not to attempt to analyse the log-

ical structure of the uti I i ty concept i n general , but to

note that its primitÎve axioms of ordering, continuity,

and independence have several disadvantages in a farm

planning setting, which arise generally as a result of the

fundamental social nature of decision making in farm

planning.

The basic problem of appì icabi ì ity of uti I ity

theory i n farm pl ann i ng stems from the fact that ¡ t i s
e1

essent ia I ly a theory of ind i-v idua I dec is i on mak ing be i ng

appl ied in a situation involving group decision mak¡ngl.

Any decision unit which finds basic ut¡l¡ty axiomis
acceptable must, to be logically consistent, choose
the alternative havinS the greatest expected utility.
This requirement of logicaì consistency can of course,
be questioned in its o*n right. ( For example, seeIl I+2]),
This fact appears to be welì recognized by researchers
of util¡ty. The applicability of util¡ty theory in '

farm planning hinges on the popularily accepted beì ief
that, "ln fact group decision making is not p?Jticularly
reìevant to farmer decisions" f,oillon, 36,p.54J.
Much of this thesis is devoted to deveìopinS the concept
of group decision making w¡th¡n farm firms.

::

5)

6¡

7)
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ln extenrling to the group level ¡t aPpears that two polar
,l : _-: : :: :

approaches to interpersonal confl ict resolution are pos-

sible. tn the fi rst instance (macro approach) we can

accept individual models of acceptable normative

standards and attempt to devise '¡fair" rules of inter-

personal conf I ict resolution which are necessary to allow ì,':,'::,'':,',',;

the generation of a model of grouP normat¡ve stahdards.

in a speciaì case noted beìow, this set of rules is a nul I

,.'.'set. ln the second i ns tance (m i cro app roach ) *" can 
::.:,,:,:,,::,:.,

attempt to achieve conf lict compromise at the level of :: 
"":

:.; :1.. -: :
:'-:-..::. r:.ì.::.

individual normative standards and bui ld a unitary "group , ,..::.:::j 
i'-,",'.",,',':

acceptable" model for which individualistic, expected

uti I i ty axioms are val i d. The second approach di ffers

from the fi rst ïn that individual normative standards aru

not accepted at face val ue, but rather are vi ewed as

ferti le ground for compromi ses necessary to al low develop-
l

ment of a "group acceptable'r uitility function

Macro AP'roach ,,- ,',,
Conflict resolution then is at the root of ':'::'r:'r:;"

' ,., ,', 
,'rj"t:

differences in approaches to utility in group decision '.'','1,

making. lt is illustrated beìow that the macro approach

takes individual normative standards as fixed and ei ther

ignores conf ì ict (dictatorial f unctions), builds around :.;.:,,:-:

confìict (pareto eff icient set approach), or builds a "ir""',.'.

comp I ete sys tem of g roup cho ice based on rrf a i rrr ru les of

confl ict resolution (social welfare function approach).

i,:.: ,.:ì...,
i r ' ..: : -
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A m¡cro approach meets the confl

a t temp t s to deve I op a comp rom ¡ se

which al lows group acceptance of

rationality.

237
î ct p rob I em head on and

at the individual level

expected utility based

A basic difficulty ¡n apply¡ng the macro approach

to util¡ty theory in farm planning can be illustrated by

assuming for the sake of argument that a uti I i ty function

can i.,e defilleci antl !-epresents eccuratel'¡ the preferei'ìcc

system of each of several family members. Each indivÎdual

in facing his unique Psycho-socio:physical envi ronment is

wi ll ing to accept one of several avai lable axiomatic

systems which imply the existence of a uti I ity measure.

For each fami ly member we therefore have a un ique

yardstick which measures the relatÎve value of each alter-

nat¡ve.

ln the above farm planning situation we are clearly

faced with an insurmountable problem in choosing an

appropriate altern¡tive for the group unless we can some-

horv aggregate individual utility functions to a group

I eve I or i n some sense deve I op a rrg roup acceptab I e"

ut¡ I ity function (this is the micro approach to be

discussed later). l,/e could, in the f irst instance' assume

that aìl functions were suff iciently simiìar that only

one dictatorial utility function need be chosen to reflect

the group normative intent. This is objectionable on at

least three counts: (l) lt is clearly running in the

face of current democratïc ideals, (2) lt impl ies a
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completely unsupported use of interpersonal uti t i ty . ,

comparisons and (3) l t completely ignores wel l document-

ed eviclence regarding conf I icts between individual goal-

value structures.

The second objection above suggests in fact that 
1,ì,,,,,.,,,

much of the analytic Power of the assumed "exactrrutility ': ::r

measures is superfulous in a group pìanning situation.

l.lithout a standard unit of utiì ity measure f or al I indivi-
' :. 1

dua'l s there is simply no way of taking dîrect advantage ;rJ...''
' .: ...: :

of information regarding relative strength of preference' 
,,,:,,,'.,..,.,''-...'.::

That is to say it is not generally Possible to use the
:

preference strength i nformat ion Provi ded by exact ut i I i ty

functions in directly forming a super utility function v

whi ch determi nes compromi ses on the bas i s of qreatest 
ì

interpersonal benefit. lt may however, be possible to use

such information in the form of individual uti I ity func- I

:

rions and a parero optimality rule [tt3, Chapt.S] to 
l

develop Pareto efficient sets (having n tuples of expected ì

utilities as elements) each def ined on an interpersona, i.,,,.,:,
¡,:.,', t:,',:

division of outcome from each possible alternative or 
,..,:,,,i,.,

lottery. A f inal choice from these sets can be made '''""""""

af ter necessary conf lict resoìution via "f ai r" rules of È+.'

confì ict resolution. ln the speciaì case of exponential
,it:... -:.,,:

individual utility functions the choice of a unique "best" i"l".:'r::-

eff icient set and thus a unique aìternative is clear - no

confl ict in choice of aìternatives exists, although the

problem of outcome sharing confl icts remains. ln this
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special case, in effect, a gro'-rp exponential utility func-

tion exists and is defined entirely on individual functions

quite independently of outcome sharíng. As Raiffa [113

Chapt. B] has illustrated, it is not generally possible to

develop a group uti I i ty function in the above sense even

when outcome division is possible. Usable information is

reduced to a set of say n, ordinal rankings of group

- 
t ! - .-- 

- 
! : ., ^d I L(i I rld L I Ve.

Von Neumann-Morgenstern liSS, Chapt. l, pt.3]

Luce-Raiffa [81, Chapr. 4, Fishburn [44, Chapr. 2, \2,

Chapt. 1 I and countless others who pioneered the uti I i ty

concept were caref ul to establ ish the u:liqueness of their

util¡ty measure to a decision unÌt having a cìea.rly

unitary motivational structure. ln fact decision making

by several individuals may be more aptly protrayed in a

game theoret i c framework i ncorporat i ng severa I compet i ng

utility functions. Conflict between individual goal-

value structures is not accommodated within uti I ity theory.

It has however been.recognized by the analysis of Arrow [6]

in 1951, Luce-Raiffa f81] in 1957 and Fishburn [46] in

1969 and others who have taken individual ordinal pre-

erence rankings and attempted to develop methods of
BI

aggregat i ng to the I'soc i a I we ì fa re funct i on"/l eve I

81 ln the words of Luce end Raiffa [81, p. 36S] "Given- the preference ranking (ties al lowed) of m al ternatives
by the members of a society of n individuals, define
rfairr methods for aggregating this set of individuaì
rankings into a single ranking for the society. Such
a rule for transforming an n tuple of rankings
one for each individual - ¡nto a ranking for the society
is cal led a social welf are f unction'r. The author knows
of no farm management appl ication of the social weì fare
concep t .
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v,,¡thout imposing interpersonal utility comparison by

def ining ,'f airrr rules of conf lict resolution. As with

ut¡ l ¡ty theory the primary objective is to establ ish a

weak ordering on the set of alternatives oPen to the

decision unit. "Fair" rules of conflict resolution

define a procedure for goi ng from i ndïvidual orderi ngs

to a group ordering and are an area of current research

in social welfare function* lle, I l].

ln sun'ìmêry, the d¡f f iculty of operational ìzing a

macro approach to uti I i ty theory in farm planning i s

that the welfare function and Pareto approaches have

not yet reached the stage where they are even be i ng

suggested as a possible useful tooT in farm plarrning.

Add¡tionally three objectives to the use of dictatorial

..¡?t:&.. c.,--.¿:^-- L-..- !-=^- ^i¿^J T!-.^ 1 -----^^Luil¡lty iüncl¡ons nave úeen c¡Eeü. ¡¡¡s u)uqt qPPrvqu

to utilÎty în farm planning models apPears to be

founded on ei ther a dictatorial uti I i ty function approach

or at best on a macro approach for which no oPerational

confl i ct resol ut i on procedure has been spec i f i ed - the

group ¡s simply assumed to find necessary rational i ty

axiotns acceptable. We now turn our sttention to consider-

ation of the acceptability of t'rationality" in the group

context.

M i cro App roach

The mi cro approach can be thought of as us i ng a

uti I ¡ty f unction as ê t'group acceptable¡r pref erence

function. The group itself accepts one of the available

trrational ¡ty" prescr¡ptions implying maximization of

expected uti I ity. We turn now to the consideration of

f:,i¡;;:ì:¡
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certa¡n commonly axiomized rrrational ¡ty" rules for which
.. ,. '

¡t is argued that compl iance is much more d¡fficult to
achieve for a group than for an individual decision maker.

ln considering furrher the applicability of
uti I ¡ty models in farm planning we can consider the map-

ping of certa¡n basic rationality axioms into the decision ',,,,,,

processes of the farm fi rm, pâFticularìy as they are

affecied by coni=lict arrci ii-s resoìuiicn. ln adcition it
is useful to briefly review some problems inherent in ,-::,:;:,, ,,,

obtaining the subjectîve probability data required to ''':¡l'-
i:.:::::::.:::;.:

make use of group uti lity f unctions if they can be derived. ;..,,"'i:r',,

l./e consider below, in order of presentation: basic order-
ing assumptions, including transitivity; continuity
assumptionsimplyinglotterycertaintyequivalence;the.

expected utiì¡ty assumption and the diminîshing marginaì 
:

utîlity assumption. 
'

Ordering Assumptions 
:

Pairwise Ranking 
i:,,,,,¡1.¡..

Farm families by their very nature have members :...i1,;.;::

,-,t' 
l t'

hol d ing both common and conf ì i ct îng goa I s wh ich may ,'..,;f¡i,

translate themselves into common and confl icting demands

on the farm fi rm. To the extent that confì icti ng demands

exist, either conf lict resolution or quasi resolution .: :::,,,:.,

'; 
i;,.,,r.¡;'.,:'':l

processes wi I I play a pêrt in what fi rm decision can be

made. Many studies(reviewed in chapter v and following
chapters) have reported a void in various areas of fami ly
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goal formation, notably in reti ¡-c¡¡ent and estate 
,, - ,

planning, which may be as much a result of social inh¡b¡-

tions to considering various possible outcomes, as it is

a resul t of weak personal preferences i n these areas.

ln view of restrictions imposed by the strong
.-''-..':

existentîal content in f arm f amily conf I ict resolution and :',' ,,,':",

quasi resolutÎon processes it aPPears most unl ikely that

anything like the required grouP ordering can be generally

assumed at a given planning date. Confl icts do not disap- :',. ,i'-,

ì,',.-j,.,,,

pearwhentheneedtoplanarises.lnordertostatepre-
i_l:.::-:.1

ferences between Var¡ouS dynamic outcome sets, it would be ''r':ì':.;.:

necessary that eï ther no conf lict exist'; or the outcome

of resolution precesses is known with certainty (¡n which

case confl ict would be most unl ikely in the fi rst place). 
I

0nlygiventhePossibilityofacompletecommonalityof
,

purpose, in wlrich case the group would effectively be
i

reduced to a singìe individual, could the firm carry out 
i

the required ordering i

The above argument can be i I I us trated by cons i der
,1, t'- ,.,','

ing a young farm family whose individual goals for the ,.,',.,

farm f irm are Characterized by income dependence. Given "'""'''". :.

income dependence, distributions of fami ly income over

time wi ll be a focal point of goal confl icts between indi-

viduals. At any one time ¡t is not likely that either ]'"t,..'.',t'
i.:-.':-!:a: :ì

aìl conflicts are resolved or have, for the individuals
.:

concerned, a determinate resolution. From a strictly 
,,

positivistic point of view, it Ìs clear that family
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education needs and estate planning requirements will Ïorcê , .,'::...

themselves on the group at some po¡ nt i n time. But for

the present, fami ly members may logical ly choose not to

rank alternatives associated with meeting these needs

because of deep seated elements of group conf lict. Con-

sideration of educational needs may have always in the -t'.t",

past resulted in a bitter religious quarrel in the mixed

marriage, and estate planning attempts may have commonly

degenerated into a quarrel concerning the family's needs .,'.¡,
.,:---:l :

shouìd the husband die and the husband's refusal to
i',r',:.,

consider its rePuþnant possibility ."

The argument here, i s that ranki ng of outcomes i s

not always somethÎng that exists independently of actual

choice between alternatives. To the,contrary' ranking may

be to a large extent impossible before a decision is taken'

The ethicaì question of whether a decision group can be
i

broughttoapointwherepriorrankingispoSSibleis

a Very significant one for farm management consul tants'

Where such ranking confìicts exist, consultants must take 
,,,,,.,

on a very real role in removing impediments to ranking and 
,i,,1,'.:.-..:

in the process accept, in Possibly ìar:ge measure' resPon ':'

sibility for resultant rankings.

Therefore in addressing ourselves to the

feasibi I ity of ut¡ I ity models in farm planning we must

consider whether or not acceptabìe ethical standards and

farm decision making real ities permit the creation of

a situat¡on in which compì iance w¡ th model rational i ty
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15 poss',a1".9)

lntrans

as indi

and as

¡t ¡ v ¡ t ies

Clearly, intransitivities wil I exist over time

vidual and group goal-value structures change

confl ict resolution processes work themselves

out. However, sînce planning must take place at a singìe

point in time, a projection of group normative intent

must necessarily be hlpothetical. What we must ask is:

ls ¡t possible to form a group acceptable hypothesis of

normative intent at a given planning date whÎch permits

no ¡ntransitivi ties? This is equivalent to the group

deciding: (a) that it must have a static group goal-

value structure and (b) that all members will behave in

such a \^ray that no intransitivities will exist during the

quan t if ica t ion p rocess.

ln assessins the difficulty of grouP compliance

with transitivity assumptions we could deveìop an argument

along I ines similar to that used in connection with order-

i ng assumptions and concl ude that there exi st deep-seated

social processes which render it unl ikely that the group

The importance of th i s aspect i s underl i ned by
communication difficulties which have been encountered
in establishing utility functions for individuals.
0fficer and Hal ter [.l03] t"port for example McCarthy
and Andersonts IlO1 result that ¡t was only possible
to clevelop utility functions for l7 of 66 beef
cattle farmers because of communication problems.
0ff icer and Halterrs study [103] of Australian farmers
also points out the important practical impìications
i nrposed by the consu I tantrs i nvol vement. D ¡ fferent
derivation techníques produced quite different
utility functions.

v
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can simply wîll intransÌtivit,i cn itself. We could

consider ês b/e d,'Ìd there, the role of an outsi.de advisor

who might intervene in the group planníng process în

such a way as to remove impediments to group trans i tivi ty.
'Support for the case against transitivity appears

to be stronger than that against pairwise ordering. Many ì..,,¡,:..,,',

of the studies reviewed in this thesis have indicated that

inconsistencies commonly exist at a given point in time,

particularly between long-run and short-run goals. Harman, ,,.,,:,-,,,

Hatch, Edman, and claypool I55l in investigating the hoìd- ''l:fi:"]:
:.-.::..:.. :..

ing of eight major economÌc goals by Texas, Oklahoma, ì,'-,'ì',,..,.,

Kansas and Colorado farm operators founJ intransitivi-

ties to be the rule rather than the exceptîon. 0ut of

a possible 20 intransitivities, 89 percent of those

interviewed committed at least one ¡ntransitivity and

\5 per cent committed at least five.

Behavioural theory of the firm suggests that

these inconsistencies are the normal course of events,

and are in large part associated with certain quasi resol-

ut¡on processes. Processes such as local rationality and

sequential attention to goals appear relevant here. A may

logical ly be preferred to B, B to C and C to A in many

situations where either d¡fferent indivïduals have

authori ty over the various preference orderings or there

is agreement for one reason or another to s impìy fol low

different goals at different times. For example, cons.ider

a "local rational i tyil case where the husband has primacy

in the business decision area and the wife has prinracy
i,:.,, ,.
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i n the consupt i on a rea. She dec i des on the bas i s of

fami ly consumption needs that outcomes are ranked A)8.

He, on the other hand considers that the ranking C>A

is appropriate for technical reasons which bear strongly

on his reputation as a good farmer. Thei r oldest son

ranks Bl c since these outcomes bear particular re-

levance to his area of authority. Each individual

responding in his own area carries sufficient weight to

estabìish that C¿ A ìB ¿C which is, of course, intrans-

itive. 0n pointing out the intransitivity, a consultant

would, in effect, be arguing for a change in fundamental

family power structures. lf , for example, the husband

rel inquished authority ¡n his area it could possibly be

established that A> B¿C.

Conti nui ty Assumpt ions

A continui ty assumption requi res that there exi st

a hypothetical procedure for bringing about indifference
tg)

between a know outcome and an incomplete lottery'

Briefìy, the continuity axiom states that if Q¡ì Q; À qr

then there exists a subjective probability Pj, 0g Pj3ì,

such that Qj - (Q1,ej,Qr). ln cons idering this assumpt ion,

we are confronted by a problem in the interpersonaì com-

paribi I i ty of two subject¡ve notions, uti I i ty and sub-

jective probabi I i ty. I t is argued here that the methods

of utiìity used in farm management are here faced with

d¡ff iculties similar to those previously considered with

respect to

IOJ lncompìete impl ies that some element of the lottery
- is allowed to vary to bring about equivalence'
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ordering and transitivity of outcomes.

Both the probabilities and the util¡ties involved

in the continui ty axiom are highly subjective. Each

individual makes his own assessment of the worth of out-

comes and his degree of belief În their eventuation. There

is no logîcal justification for assuming that any two

individuals wil I affix either the same probabil ities or

the same rel a t ive rra I ues on any g iven set of ou tcomes .

Yet for a group-acceptable utility function, it must be

poss i bl e to def i ne someth i ng cor respond i ng to subj ect i ve

probability and relative value at the group level. lt

is diff icult to conceive of the meaning of 'rdegree of

bel ieftt, or "relative value" at the group level. Are

they modal, consensus, arbitrated, dictatorial or compro-

mïsed in their relation to individual subjective proba-

bilities and values? ,.. .."-.ì.,

For example, a farm fami ly faced with hyPothetical

choice between a certain but moderate income level and

the gamble between a higher and lower income'- must

uneguivocally select a singìe probability of achieving

the higher income, which nakes the gamble indifferent

to the certain alternative. lt is clear here that a

whole range of famÏly ¡ncome goal conflicts and differing

subjective notions of probabil¡ty are likely to prevent

compìete agreenlent on a correct probability. Even if

confì icts over a correct probabi I i ty can be agreed upon,

there sti I I remain the problems imposed by differing
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notïons of subjective probabi l ity and the relevance of ,

this sort of "forced" conf I ict resolution. lle could

repeat this illustration using utility as the point

of arbitration, and come to simi lar conclusions.

Ra i f f a [1 13, Chapt. B, pt.2] has cons idered some 
., 

,.,
problems inherent in maximizing exPected uti I i ty for a

gorup-acceptable utility function. ln the main, he notes

problems revolve around the determination of compromis 
i.,j.,

ing subjective probabilities for future states, compromÌse ',"':',,t

utility evaluations of various outcomes and maintenance 
1.,.:'..-,

of independence between these two sets. ln a farm family '""

situation'withaconsiderablejointexperiencewithon

thefarmStochasticÎty,itispoSSiblethatagreementon
:

e larne n,tnber of condi t!onal Proh,abil !t!es ma'i be reache'C :.-: :.-::'J'- . r',- - t 
I

(".s. yield per acre given good weather) ' A greater

d¡fference of opinTon may exist, however, on subjective

probåb¡litiesofconditioningstateSsuchasweather,
I

which, from an individual point of view' appear much

less predictable. lf extra informatïon on state probabil- i',::Ì,:.

ities is available,[naiffa 113, Chap.Bl has suggested 
'tt

that individual d¡fferences may be resolved either at the 
.::l'i

pr¡or or posterior probabiìity level (that is either before

or after the i nteg rat ¡ on of such i nformat i on) .

ir.-,':

Before leaving this analysis of utility ¡t is ':"':i1

useful to consider a broader perspective and its relation

to farm management consulting. Raiffa [113, Chapt.B] has :
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toucheo on the complex problem of relating ut¡lity functions

to advice regarding uti I i ties and subject¡ve probabi I i ties

suppl ied by experts. He i I I ustrates a process whereby

a group utí I i ty function is arbi trari ly formed by the

decision maker by separately formulating his own uti I ¡-

t ies and subjecti ve probabi I i t i es, sâY, by averag i ng on

the basis of ut¡l ity and subjective probabil ity specif¡-

cations of indîvidual experts. lt is noted that the use

:f such a process can lead to a group decision which agrees

with no expert judgment. ln this respect Raiffa reports

Zeckhauserrs proof that "no matter what procedure you use

for combining the utility functions and" for combining

the probabi I i ty functions, so long as you keep these

separste and do single out one individual to dictate

the group utility and probability assignments, then you

can concoct an example in which your exPerts agree on

which act to choose but in which you are led to a dífferent

conclusion".

Maximization of Expected Utility Assumptions 
:'".',',t

,t'art ,,t , 't'

The concept of expected utility is crucial to the 
'r:

uti I i ty concept, both as an operatìon which permi ts

empi rical determination of uti I i ty functions and as an
Ì'r,r,".,,-lt,

operation which permits utility function anaìysis of r:"::':;:::'

risky alternatives. ln the f irst instance probabilities

are held to rational ly estabì ish a >, < relation between
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hypothetical lotteries ffhun appìied to the various

hypothetical outcomes in the manner of mathematical

expectation. ln the second instance, the same notion is

used to 'es tab I i sh p refe rence between r i s ky outcomes of

various alternatives on the basis of the magnitude of

outcome ut¡lity combined in the manner of mathematical

exPectation.

Maximization of expected util ¡ty is a ,:ationality

axiom based on two subjectÌve elements, ut i I i ty and

subjective probabi I ity, and a I inear expectation operation

defined on them. ln a group context the feasîbi I ity of

the expected uti I ity concept I ies in the group acceptabi ì-

ity of the implied independence of subjective probability

and util¡ty. Subjective probabilities for each individural

indicate beliefs regarding future states of nature, while

uti I i ties relate the attractiveness of various outcomes.

lnthecourSeofapplyingutilitytheorytoactual
problem si tuations, it is usual to invoke some form of

diminishing marginal utility. ln a group setting, it is ,:.
:-;:;i;:_

arguable that this assumption has all of the problems ,,.,
ìt'Ii:

which have been defined at the psychological level plus :'1":

additional ones. At the individual level, Katona [0g]

has noted that this assumption is not in agreement with

psychoìogical research relating to goal directed ,-..,

behaviour, primari ly because of the dynamic nature of

11) The continuity assumption previousìy discussed asserts
that these ìotteries have certain properties which
permit determination of uti I ities for given outcomes.
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individual aspirations. A similar argument aPpears to :.,,,

hold in the micro cases. Zander [149] has pointed out

that group aspi rations are clearìy dynamic, clearly

affected by past performance, and clearly affected by

the interaction of group members during the planning 
,,.,

period. ':'r

An alternative to a micro approach based on group

acceptabi l ity of axioms could consider one individual in 
,,,

the group who, unl ike the dictatorial appr.oach, was "all i:,'..r::-:l

seeing" in his treatment of the normative intent of othet 
l:,,,,:

group members. ln essence, the val idity of this uti ì ity ::''

approach would depend upon this individual decision makerrs

abi I ity to impartial ly observe the outward manifestations
tt

of the private fact of other group member value structures, 
l

his abiìity to impartially and accurately ínterpret them, 
'
l

and on the ilfairnessrrof the rules he applies to resolve 
"inherentvalueconflicts.lnthisconnection,itshould

be recal ìed that observable publ ic manifestations of 
l

values reflect the interaction of values and the

individual's bel ief structure, and that the decis ion maker

has a more or less important stake in decision making

which may bias his actions as observer, interpreter' and

adjudicator. No individualrs preference system is

likely to meet all of the necessary requirements. At best,

he has a preference system that wiìl have an important

bearing on the way he responds to the preferences of others

as the decision situation unfolds and a joÌnt d'ecision is

taken.
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S umma ry

Uîti I ity may provide an accepted body of theory

of indîvidual normative standards in the economic sphere.

App I i cat i ons i n fa rm management to date have concent rated

on exact uti I ity measures of either the single dimension

or lexicographic (mul ti-dimensional ) type. Three basic

axiomatic requirements, ordering, Çontinur ity, ancì in,je-

pendence, have been illustrated. Approaches to utility

in a group context can be classified as either macro or

micro. No general ly acceptabìe macro approach appears to

be available although some special cases have been cíted.

I n the absence of an acceptabìe macro approach to

group "uti l ¡ tyr', ¡ t is necessary that axiomized behaviour

be group acceptable. lt has been argued here that group

acceptablility is most unlikely. Utility theory appears

not to provi de an adequate normative theoret i c base for
121

dec is iè,i.on mak ing ¡n the f a rm f i rm . t 
Resea ¡'ch rev iewed

in this thesis substantiates the nature of group decision

processes and emphasizes the predomìnance of group decision

making on farm firms

12) Note that this is not the same as saying that utiìity
' theory has no potent¡al r¿alue in farm management. lt

may in fact prove, on a strictly pragmat¡c basis, to
be a very valual¡le tool in working with farm f irm
decision groups.

.'{r¡
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PPend ¡x B

MAJOR FARMER GOAL-VALUE OR I ENTAT 1 ON AS DEF I NED BY BEAL,

BoHLEN AND t^lARLANo Ilo]

(u) "lndependent action: a value stressing that
everyone should make his own decision and
run h is bus i ness un impa i red by any externa I ,,,,'.' ',
fo rce"

(b) "Col lective Action: a value advocating that
problems slior.rld b* solved and business ciecision
shoul d be made through cooperat ion with othersrr. 

. :

(c) ::;?1"1":Å::i:";":"::l:i"i:l':::;:: :l:: ,':''..'' 
':

borrowed bef ore purchas ing any goods, serv ices :.:;,:,:,,::,,.1 .

and property f or either ma i ntenance or ex- ;,,,,,',..',:' ,:

pansion purposes".

(d) r¡Traditional ism: a value advocating that
'Past Tested' methods rather than relatively
new, untried methods should serve as guides 

Ifor decision making in farming". 
i

(e) "Farming as a way of Iife: a belief that :

farming is the most Inaturalr and desi rable 
I

way to live and is an end in and of itself".

(f ) rrFatal ism: a bel ief or personal philosophy
maintaining that events and manrs destiny are
determined by external forces in advance, so
that man has no control over what happens
to him".

(g) "Ri sk Avers ion: a va I ue advocat i ng that a

farmer shoul d use assured and pred i ctabl e

practices in his farming operation to reduce
risk as much as possibTe".

(f¡) ¡'Scientif ic orientation: a value advocating
that scienti fic findings should be appl ied to
all aspects of our everyday life and that
scíentif ic f indings and the scientif ic
method should serve as the cri teria for the
selection among al ternative courses of
actionr'.

(i)'tMaximization of income: a vaìue advocating
that farnring should be considered primarily
as a bus i ness operat ion and a means to econ-
omic ends' such as yield and prof it".
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(;) ¡rRisk orïentatìon: a value Placïng emphasis
upon us ï ng methods pe rce i ved as i nvo I v i ng
elements beyond the individualts control
for purposes of gaining certain predeter-
mïned endsr'.
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IV ¡

lv 2

ì\, ?

rv 4

lv 6

ìv 7

,

Append ix C

GENERALIZATIONS

lndividual value orientations are Primary motiva-

tional elements in grouP decision processes.

lnconsistencies among ¡ndividual goals for the group

are I ikely to be the rule rather than the exception.

Goal conflicts (regerding outcome and/or !'esponse'

and/or informatïon distribution confl icts) ar

I i kely to lead to group accommodation Procedures

which deal wi th conft ict without taking a gìobal

view of all individual goals at any one time.

Many individual goals are ref lected at the grouP
I

goals from individual goals.

Theory suggesrs no means of ciirectìy inferring

group goals from individual goals.

Purposive behaviour of groups aPPears to grow out

of the dynamic interaction of indiviiluaì personal

goals, individual group goals and outside influ-

ences.

Fami ìy I ife contributes to both uniformity and

special ization in individual goal-value structures,

ancl at the same time contributes to d¡fferentiation

of individual goal-value structues and decision

roles.

The predominant primary farm decision unit is the

nucl ear farm famì ly.

:

'|'...

!: : 1.::1_-

i:'..''
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l0

rì large variety of goals, both income dependent

and functional ly dependent, exist in the farming

commun i ty

Goal holdings reflecting both modern and traditionaì

value systems are widelY held.

A commercial agricuìture orientation is more

prevalent among farmers in the early adopter stage'

lnstrumental income-orïented goal holding is

pervasive in the farming community and is particu-

larly strong among more innovat¡ve farmers'

Goal lrolding which is functionally dependent on the

vray the farm business is operated is widespread and

sometimes of PrimarY imPortance.

Farm family goals tend to be short run rather than

long run.

Vagueness, underdevelopment, and i ncons i stencies

wi th short-run goals are commonly occuri ng charact-
. 

-Li.

eristics of long-run family goals'.

Farm family goals appear to be positively related

to levels of achievement experienced in the past'

Farm f amily goal ho'l ding in several areas is

strongìy related to the farnily life cycle'

Goal hierarchies vary greatly f rom one famiìy to

another in ways that are only partially predictabìe

on the basis of family and farm characteristics.

v ll
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Vl I Some degree of joint decision making is the rule ,,1
n farm familY business.

Vl 2 Decision makìng powerin the farm business has a

strong work role or¡entation'

vì 3 JoÌnt decision making in areas relating to determin-

at¡on of the shape of the disposable income stream :l";'.'tt''t',:

appears to be the ruìe

vl 4 ¡oìnt decision making is less common at high and

low farm family incomes than at ¡ntermediate Ievels' ..,-':',",'.'
t,,'¡,.t.,'. ,,,'

vl 5 Decision making roles in the.farm family appear 
,,,,:,: ,., ,,.r

to have a significant but poorly understood influ- i:::-r:::':

ence on c¡ltimate decisÌons'

Vl 6 Quasi resolution processes involved in farm fami ly

decision making mêy ìead to the folìovling of, ]

whatappearsfromtheoutside,inconsistentgroup

goals

vì 7 The shape of the instrumental stream of disposabìe
ì

income is a focal point of grouP conflict'

Vl B tne processes invoìved ìn f arm f ami ìy conf lict :.:,.:.-:. r:--- :..r:

resolution are compìex and not well understood' ,', .,
,:,,:,.t 

:

vì 9 Conf ì ìct resoìution processes are important deter- 
""'.i

mìnants in the acceptabiììty of alternate courses

of act i on to the g rouP '

vl I I Farm management extens ion programs are commi tted to

invoìvement in the decisìon making processes of the

farmfamilybyvirtuetheirroleasprovìdersof

ìnformationandbyvirtueoftheirpursuitof
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educat i ona I ob j ect ives .

Vl I 2 The current state of the art of farm mangement

extension has evolved generally accepted patterns

of normat i ve Ì nvol vement i n var ious probl em

situat¡ons within various agencies. 
,,,,,, ,,,.

Vll 3 Extension agents work most effectively with a "'

special ized cl ientel comprisïng opinion leaders

who tend to be; of higher social status' more 
¡,,,,i,,,,,,

socially active' more educated and more cos- ,",,,,,'

mopolitan than other farmers. ,.,:..,,

Vll 4 fxtension agents will be motivated to carry out 
r:':::

a number of tasks which vary from one innovation

to another to ensure a proPer percept ion of i n-

novation characterïstÌcs. .

vll 5 Extension agents wi ll be motivated by a desire to 
,, ,

fit thei r extension tools to the innovation stage :

of the decision maker.

Vll 6 fxtension agents may also be motivated to place

restrictions on the decision aid as an innovatio 
¡,,,,,,,,,

in order to assure its adoption. :.,',:,

Ì:-.-:-- rìj.
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APPEND IX D

CHARACTER I ST I CS OF EARLY ADOPTERS

Early adopters are noted by Rogers and Shoemaker llB as:

(a) being more highlY educated,

(¡) requi rîng shorter periods to complete the innovation

decision Process,

(c) having a highcr socia.! status,

(d) being more sociallY mobile,

(") having larger-sized farms

(f) having a more favourable attitude toward credit,

(s) having more' specialized operations,

(h) being less dogmatÎc,

(i) having greater abiìity to deal with abstractions,

(;) having greater rationality as def ined in terms of

their own goals,

(k) having higher intelligence'

(l) having a more favourable attitudc toward change,

(*) having a more favourabìe attitude toward risk,

(n) having a more favourable att¡tude toward education,

(o) havi ng a more favou rab I e att i tude toward sc i ence,

(p) beÎng less fatalistic,

( E) having higher achievement motivation levels,

(r) having higher asPirations,

(s) being more sociallY active,

(t) bei ng more cosmopol i tan i n thei r soci al contacts,

(u) havi ng g reater exPosure to mass med i a,



(v) having greater exposure to interpersonal

. commun i cat î on channe I s,

(w) seeking more information about innovations,

(x) having a greater knowledge of innovations,

(V) being more I ikely to be meinbers of groups wï thin

modern rather than traditional norms, and

(=) being more likely to be members of well integrated

groups.
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