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ABSTRACT

IMPACTS OF TENURE ARRANGEMENTS
DEBT STRUCTURE AND RATE OF RETURN

ON PRODUCTIVE ASSETS
ON CROP FARM INCOME IN MANITOBA

A STMULATTON STUDY

by

Errol T. Lewis

Concerns abouL lor¡ and variable income situation continue to be

pervasive in the agriculture sector despite attempts by both Federal

and Provincial Government to irnprove them. This sËudy re-exanines

farm income in an attemPt to provide new insíghts on those two

concerns.

A sixty-subrouLine simulatíon model hras constructed as a

representative crop farm. Using this as the basic fr¡mework a

factorial experimental design was implemented and the various cornbin-

ations simulaËed. Each sinulatíon Tras rr:n for tÌ¡enty-years under a

deterrninistic mode; using farnland use conËrol, raÈe of reËurn on

productive assets and debt sËructure as conËrollable variables a¡d

neL income, net cash flor¡ and net v¡orth as perform¿mce measures.

The major results of the study are that farmland control

arrangerDents positively influenced all performance measures; rate

of return displayed positive effects on net cash flow and net ltorth

and net income, and debË sËructure had increasing impacts on all

performance criteria. Net income shor¿ed relatively lower values

and greater variability than neg cash flow and net worth. This
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suggests that the lowness and variability of income are inherent in Ëhe

definition of net income and that net cash flor¿ and net worth are s¡ore

appropriate criteria.

The najor irnptications of the results are related to land policy,

resource adjustmenË and productivity, farm credit and financial manage-

ment and farm income stability and rr¡elfare. Land use.and, ownership

polieies may inc.orporate a quantiËaËive basis for restricting ownership.

Tenure arrangement can also infLuence land use and conservation policíes

by serving as the regulatory mecha¡rism.

Incorporauion of debt suructì¡re as a precondition for borrowing

wíll pernit available credit to be loaned to viable farm and to ensure

Èhat credit needs of Lhe secËor, especially short Eerm and medium term

need.s, are net quickly by lending institutions.

The resul-Ës have implication for stabilization poLicies. They

suggesE that the perceived problen nay not be one of net income but one

of cash flow. Therefore, stabilization prograrrrmes should be based on

cash flow requirements rather than income. This r¡iLl dissipat,e some

of the inequalities in ownership of income earning resources with

consequences for equítability in distribution, l-eveIs of income,

maintenance of the family farm and rural outmigration.
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CHAPTER I

I NTRODUCT I ON

This chapter introduces the problem area, indicates its

importance and val idity, isolates the specific aspects under

study and presents some essential background informatíon.

It presents assumptions, hypotheses and objectives and notes

the scope and linitation of the study. The final sectïon

of the chapter gives the organization which serves to guide

the reader through the remainder of the thesis.

THE PROBLEI,l AREA

Usually, empirïcal scientific inquiry in the behav'ioural

sciences fol lows steps such as conception of idea, problem

identification, design of study, execution, analysis and

dissemination in order to explain facts or observations in

the study area at issue. This study similarly patterns

itself and starts by identifying the topic. The broad topic

at issue in this study is the farm income problem. This

term refers to statistical observations that incomes of

farmers are highly variable from year to year, and on

average have decì ined in recent years reìative to the real

income of comparable people in nonfarm occupations.¡ lt has

1T.W. Schultz, "Are I'le Soìving Our Farm Problem?" in R.J.
Hi ldreth ed. Readinos ln Aqricultural Pol icy, University
of Nebraska Press, Lincoln, Nebraska, 1968. p. ì41..
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been suggested that low returns for fami ly labour and

investment in commercial agriculture are the outcome of high

level of aggregate output and acute oversupPly of farmers.¿

Low and unstable farm income continue to be the major

problems besetting the agricultural sector, not only in

l,lanitoba and Canada, but also in other parts of the world.

Itlany farmers in iïanitoba and Canada are f inding it increas-

ingly diff¡cult to proviae a aecent standard of I iving for

their fami I ies.3 This d¡ff¡culty has been accentuated by

recent high levels of inflation and the general belief in

many quarters that farmers are in need of assistance to

supplement incomes:

From basic economic textbooks,' through profession-
al agrïcultural I íterature to farm organisation
posi tion-papers, al I forms of the media, and unto
the floors of every Government in Canada, ¡t is
accepted that farm incomes are lower and more
var i ab I e than i ncomes of the non-farm i ng segment
of the popu I at, i on. '

G. E. Brandow,
Hi ldreth ed.

I'A 
F ramework For the F arm Prob I em" i n R. J .

, Un ivers i ty
of Nebraska Press, Lincoln, .l968. pp. 132-.l40.

3 Standard of I iving is equated to poverty levels. A low
income family had a total annual net income of not more
than 56,363. This income was approximately egual to a

farm having annual gross sales of no more than S14,999. A

medium income family had a total annual net income between
56,363 and S10,236. Farms wíth gross annual sales between
Stt+,999 and S39,999 constituted farms in the medium income
range. Farm fami I ies receiving annual total net income
greater than S 10,236 and hav i ng annua I gross sa I es i n
excess of 539,999 were in the high income range. For
further deta i I s on i ncome and poverty boundar i es see
C. A. R. Pemberton, "Goa I s and Asp i rat i ons and the Low
lncome Problem," Unpubl ished Ph.D. Thesis, University of
Itlanitoba, Winnipeg, 0ctober 1976, pp. 22-32.
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The preceding statement clearly reflects not only the

pervasiveness and complexity of the farm income problem, but

also the confusion the topic generates. lt is not surpris-

ing, therefore, that great concern is expressed about the

prob I em:

conventional wisdom, reinforced by pol iticians,
governments and farm group, i s that farmers are
poorly pa¡d for their efforts, are poorer than the
rest of society, and are about to exodus farms
because of i nadequate returns.5

l.lhether the above statements exaggerate, overs impl if y or

misrepresent the farm income situation may be a moot point.

What is ¡mportant is that every group which part¡c¡pates in

the decision-making mi I ieu bel ieves that farm income is the

fundamental concern of the agricultural sector. The sector

cont ¡ nues to compr i se a I arge share of the nat i ona I

households and the labour force, contr¡butes significantly

in the economic welfare of the state, and possesses an

effective lobbying force which influences national pol icy.6

The foregoing statements suggest an urgent need for new

R.l-1.4. Loyns, @, Discussion Paper No.
157, prepared for The Economic Council of Canada, 0ttawa,
January, 1980, pp. 66.

lb¡d., p. 67.

Agriculturers contribution include 3.3 percent of the
gross domestic product in 1976, !.0 pereent of the total
ìabour force, 10.6 percent of total exports, 15.2 percent
of total consumer expenditure on food. There were some

338,578 agricultural households in 1976. SeeT.S. Veeman
and 11.iî. Veeman, "The Changing Organization, Structure,
and Control of Canadian Agriculture." American Journal of
Aqricultural Economics, Vol. 60, No. 5, December, 1978,
pp. 759-768.
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investigations of the farm income problem in order that

these referent!a1--group-s will have more detailed'and- aildåti.onal

information on which to deliberate. and to base policy and

other decisions. lncreasing pressures wi I I be placed on

those decision making groups to amel íorate the burdens of

the farming sector.

Agricultural pol icy in Canada in the early sixties had

the fol I owi ng goal s:

l. Ful I empìoyment.

2. A high rate of ecomomic growth.

3. Reasonable stable prices"

4. l,laintenance of a viabìe balance of payments.

5. Equitable distribution of income.T

Ande.rsonE noted that agriculture should be an efficient

industry which meets fully the competitiveness of other

industries for the resources used in agriculture so that its

rates of return would equal those set by the general level

prevailing in the economy.

The objectives of agricultural pol icy for the Province of

l'lanitoba included stabilizing net farm income and enhancing

? W.W. Orummond, W.J. Anderson and T.C. Kerr, A Review of
Aor i cul tural Pol i cy i n Canada, Agr i cul tural Economi cs
Research Council of Canada, June 1966, p. 67.

8 W.J. Anderson, Aqricul tural Pol icv in Perspective.
Agricultural Research Council of Canada, June 1967, p. 10.
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the economic viabi I ity of low and middle income producers.t

lmpl icit in these objectives were the goals of higher net

per capita income, less varíabi I ity in income, and a more

equitable income distribution. The objectives enunciated

above continue to be evident in both Federal and Provincial

farm pol icies today. l0 Pemberton¡¡ has revíewed the low

income problem and discussed federal and provincial

programmes which were designed to deal with it. Loyns,¡2

Gilson.r3 and Wirickr' have discussed the programmes in

detai I .

The preoccupation of pol icy-makers wi th the goals of

higher and more stable farm income and more equitable

distribution of farm income is justification for investigat-

ing the farm income problem. The problem is a complex one

comprísing inadequate income, variable income and uneven

t The Prov i nce of l,lan i toba, ent i es
lntroduction and Economic Analysis, l,larch 1973, pp. E3-84.

r0 J.C. Gi lson, "Canadian Agriculture and a National Food
Pol icy,tr National Food Pol icv. Proceedings of the
Agricultural and Food l¡larketing Forum, êd. R.l'1.4. Loyns,
University of l¡lanitoba, Winnipeg, November 1979. pp.
l-.|5. See Agriculture Canada, Chalìenqe for Growth - An
Aqr i -Food Strateqy for Canada. Discussion Paper,
Agri-6-8lDD Juty 9, t98t.

Pember ton, op. c i t. , pp. I -8 .

Loyns, op.ci t., pp. 7\-78

Gilson, op.cit., pp. I-15.

R.G. Wir ick, A Prel iminary Paper in Some Food Pol icy
Aspects of Farm lncome, Reference Paper No. 9. Food
Prices Revíew Board (UnAatea).

ll

LZ

t3

It



distribution of income.

Despi te efforts by governments i n terms of var ious

agricultural programmes, the problem remains. This apparent

fai lure of the market system and governmental programmes to

deal effectively wi th the income problem warrant new

investigations on the topic. Some probable reasons for the

apparent i neffect iveness of government programmes i n

al leviating the farm income problem were that the programmes

did not address !n suff icient detail, the distri.butional

aspects of i ncome wi th i n the agr i cul tural sector, rates of

return the farmer receives for his fixed resources, the

farmland tenure arrangement under which the farmer operates

and the types of debt relationships the farmer is forced to

maintain in the operation of his farm.

The low income problem itself comprises a tr¡ logy of

prob I ems:

a) the physical asset probìem,

b) the resource adjustment problem, and

c) the preference problem.ts

The low income problem sometimes viewed as an income

inadequacy problem, is usual ly displayed by comparing the

farm net income with the nonfarm income. Viewed in this way

the average net farm income more often than not lags behind

the nonfarm net income.

¡s Pemberton, op.cit., p. 6.
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Tables l, 2, 3, and 4 present net farm income and total

net income for farmers and nonfarmers us¡ng different kinds

of data. Table I shows values when taxfi lers data for

1967- '1978 are used. Tab I e 2 shows the i ncomes when data

used is Revenue Canada, Taxation ilfarmerrr. Table I gives

the income values when the data used are those for individu-

als who report farm income as their major source of income.

Table 4 gives the income for farm family and nonfarm family

using Survey of Consumer Finance data.

ln every data case, net farm íncome and total net farm

income tend to be less than the total net íncome of the

nonfarm group. A similar situation is reflected when

incomes of the farm family are compared with those of the

nonfarm fami ly.

In 1971, average farm family income in Canada was only 72

percent of the average nonfarm family income.ró Other work

has shown that the ratio between per capita income for the

farm/nonfarm b/as .50 for Canada and .\2 for ltlanitoba. When

adjustments were made for income-in-kind, and the comparison

made between per farm fami ly and per nonfarm fami ly the

rat i os were .77 f or Canada and .63 tor È1an i toba. r ?

ró B.H. 0avey and Z.A. Hassan
Farm Families in Canada,rl
December 197\, pp. 16-23.

'rFarm and Off-Farm I ncomes of
Canad i an Farm Economi es,

r? R. Paul Shaw, "Canadian Farm and Nonfarm Fami ly lncomes,rl
American Journal of Aqricultural Economics, Vol. 61, No.
4, November 1979, pp. 676-682.
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AVERAGE I NCOI.IE OF FARI.IERS A.Nt) NONFARI,IERS (US I NG TAXAT ION
DATA FR0r,1 TAXF I LERS) :t

Year Net Farm Total Net
I ncome ia) I ncome (b)

(Dol I ars) (Dol I ars)
(t ) (2)

Total Net
I ncome of

All Taxfilers
(Dol I ars)

(3)

(2) as a
Percentage

of (3)
(z)

1967
ì 968
1969
I 970
1971
1972
1973
197\
1975
r976
1977
I 978

2,O37
1,702
l,ì83

993
I,3t I

I,984
3,\33
\,\66
4,890
3,875
3,290
3,6\0

3,981
3,885
3,723
3,817
4,\o7
5,\92
7 ,62\

lo,164
tt,697
I I,855
I 2,060
ì 2,680

5,505
5,816
6;263
6,627
7,063
7,804
8,736

10,147
1 1 ,438
12,7t3
t3,7t8
1 4,740

72.3
66.8
59.\
57 .6
62 "\
70.4
87.3

100.2
r02.3
93.3
87.9
86 .0

Source: R.D. Bollman, r¡A Comparison of the l,loney lncomes of
Farmers and Nonfarmers,rr Canad i an Journa I of Aqr i cu I tura I

Econom i cs, Proceed i ngs of the I 980 Annua I l.leet i ng,
Edmonton, AIberta, August 1980, Table l. p. 5.l.* A farm taxfi ler is any individual who reports a pos¡tive
unincorporated net self-empl-oymeat income fron farming.

(a) Net Farm Income is defined as the value of agricultural
product sold minus operating expenses and depreciation charges.
It does not include sales of real estate, machinery or equip-
ment; nor are exoenses incurred for ourchasing of farm real
estate, machinery and equipment assigned as an expenditure
in the year of purchase. Only an estimated value of deprecia-
t,ion on the item is included in che farm neE accounts.

(b) Total net income is net farm incone plus change in value
of invenËory plus nonfarm income such as investment returns.



AVERAGE INCOIîE OF

tg65-r978 BASED

TABLE 2

FARI.IERS AND NONFARI.IERS USING TAXATION 
"BATA

ON REVENUE CANADA TAXATION DEFINITION OF
rrF ARllERrrtc

Year Net Farm Total Net
I ncome I ncome

Per Farm
(a)

Total Net
I ncome of

All Taxfilers

Total Net lncome
Per Farm as a ? of
Total Net I ncome

of al I Taxfi lers

Percent-Do1lar

1965
1966
1967
I 968
1969
I 970
197 |
1972
1973
197\
1975
1976
1977
1978

2,659
2,690
2.r7\\
2,391
I ,914
1,758
2, t59
3,048
5,05\
6,789
7 ,568
6,570
6,133
6,so5

3,306
3,392
3,\99
3,2\4
2,8\5
2,799
3, 288
\,\37
6,793
9,385

1o,736
1 0 ,045
1 0,036
t o, 741

\ rg2\
5,218
5,505
5,8t6
6,263
6,627
7,063
7,804
8,7 36

t0, t47
I I,438
12,7 13
r3,7t8
1 4,740

67 .1
65.o
63.5
55.8
\5.\
\2.2
\6.5
56.8
77 .7
92.3
93.9
79.o
73.2
72.9

Source: R. D . Bo I lman, rrA Compar i son of the f.loney I ncomes of
Farmers and Nonfarmers,r¡ le¡ecl!¡¡,Þurnal of Aqricul tural
Econom i cs , Proceed i ngs of the I 980 Annua I Èleet i ng,
Edmonton, Aìberta, August .|980, Tabìe l.
* A Revenue Canada Taxation "farmerrl is any individuaI
whose major source of gross income is from farming.

(a) Net farm income divided by number of recorded farms in
Canada. In census yeaïs (every five years) the number of
farms comes from the Census of Agriculture in intercensal
years Ëhe number of farms are estimated only.
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TABLE 3

AVERAGE INCOI.IE OF FARI,IERS AND NONFARI.IERS USING SURVEY OF

c0NsutlER FTNANCE 0ATA F0R INDtVtDUALS REpoRTtNG FARt'l tNC0r.lE
AS THE I'IAJOR SOURCE OF INCOI,IE

Year Average Net
Farm I ncome

(ool lars)
(l)

Average Total
Net I ncome
Per Farm

(Dol I ars)
(2)

Average Total
Net I ncome of
All lndividuals

(Do I I ars)
(3)

(2) as a
I of (3)

(s)

1965
1966*
1967
1968x
1969
lgTo*
l97l
1972
1973
197\
1975
1976
1977
I 978

2,588 3,O22 \,551 66.\

3,0t6 3,561 5,33\ 66 .8

3, 600 \,332 6,162 70.3

3,506
\,220
6,396
8,466
8,929
g,362
8,466
9,358

4,291
5,114
7 ,69\

lo,I48
l o,605
1 | ,327
t0,491
I I ,828

7 ,004
7,633
8,4t0
9,7 \9

t 0, 865
t 2,430
12,698
t3,871

6t.3
67 "o
91.5

r04"r
97 .6
9t.t
82.6
8s.l

Source: R.0. Bol lman, rrA

Farmers and Non-Farmers, "
Econom i cs, Proceed i ngs
Edmomton, Alberta, August

Compar i son of the lloney I ncomes of
Canadian Journal of Aqricultural
of the .l980 

Annua I lleet i ng,
1980, p. 52, Table 2.

* No sunrey ¡uas conducted in these years.
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AVERAGE INCO}îE OF FARI'I

ALL FAr'1r LY UN rTS (US rNG
FAI'1I LY UNITS REPORTING

TABLE 4

F AI'1 I LY UN I TS AND AVERAG E I NCO',IE OF

SURVEY OF CONSUI.IER FINANCE DATA) FOR

FARI't lNC0r'1E AS r.tAJ0R S0URCE 0F tNC0r.tE

Year Average
Net Farm
I ncome
Dol I ars

(t)

Average
Total Farm

Family lncome
Dol I ars(a)

(2)

Average Total
Net I ncome of
All Families

Dol I ars
(3)

(2) as a
percentage
of (3)

Or
6

1965
1966h
1967
I 968*
I 969
I 970 't
197 1

1972
1973
197 \
1975
1976
1977
I 978

2,69t+ 4,134 5,779 71 .5

3,219 \,663 6,51 8 71.5

3,924 6, lgg 7,686 80.7

3,791
\,539
7,O58
9, 104
9,894

10,\55
9,305

1 0,200

6, 398
7,1\5

't0,591

13,092
1\,97 3
16, t 60
15,716
17 ,555

8,845
9,525

t o,694
12,\37
1 3,805
l 6,0go
16,76\
18,5\7

72.3
75.o
99 .0

105.3
r08.5
r00.4
93.7
9\.6

Source: R.D. Bollman,'rA
Farmers and Non-Farmers,'r
Economi cs, Proceed i ngs
Edmonton, Alberta, August

Compar i son of the l'loney lncomes o

of the I AnnuaI lleeting,
p. 53.

f
I

'1980, Table J,

* No survey was conducted in these )¡¡ears.

(a) Both farm and nonfarm incomes of all family members
acÈually involved in uhe farm business are divided by the
number of farns.
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The variability in farm income is shown in Tables l, 2,3

and 4: Figure I clearly demonstrates this variabi I ity both

i n terms of the net farm i ncome per farm and the average

farm family income. Such extreme variability is lacking for

the nonfarm family income.

Table 5 showing the aggregate net farm incomes and

i ncome per f arm f or Canada and l'lan i toba, revea l s

variability of net farm income on both the aggregate and

farm I evel s.

net

the

per



Figure 1:

13

FARM TNCOME COMPÀRISON FOR CANÀDÀ, 196I-1978

AVERAGE
FARM
FAMILY
INCOME

AVERAGE
NON.FARM
FAMILY
INCOME

,
I
I
,
lt

^,,\

1960 61 62 63 64 1965 66 67 *"åårtn- " 
72 73 74 1975 76

Source: lJirick, Reference Paper No. 9, Food Prices Review Board,

1976, and caìculated.

AVERAGE
NET FARM
INCOME
PER FARM
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Table 5

Ttotal Aggregate and Net Per Farm Inccrne
for Can3da and Manitoba

1965-1980

Year

Aggregate Inctn¡e Net Per Farm Incqne

Canada
(million. dollars )

Manitoba
(million dollars)

canada
(dollars)

Manrtoba
(dollars)

1965

1966

L967

1968

1969

1970

t97t
1972

1973

1974

1975

L976

I977

1978

I979

1980

1660

1916

1501

1813

1701

1408

1423

1630

3168

3521

4035

3259

2754

3314

3610

3039

169

148

154

L62

114

110

I52
169

371

319

397

290

300

340

23I
53

3,452

4,509

3,460

4,200

3,923

3,314

3,888

5,119

8,795

10,508

T2,4L5

12,150

8,609

9,9r9
12,465

4,145

3,889

3,989

4,305

3,110

3,085

4,334

4,824

10,958

9,572
T2,T73

9,033

9,615

11,258

7,884

1,809

Source: Manitoba DeparEnent of Agriculture, Manitoba
AgricuLture Yearbook, Q!¡e€n's Printer, Winnipeg,
1965-1980; Statistics Canada' Net Per Farm Inccrne
The Queen's Printer, Ottawa, Canada, 1965-1980.
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STATEI'IENT OF THE STUDY PROBLEI.I

The prev i ous sect i on i ntroduced the prob I em area and

with the aid of some background information indicated both

the importance of the problem and validity of the research.

This section focuses on the specific aspects of the farm

income problem with r,rhich this thesis deals"

Despite Federal and Provincial governments programs with the

original intent of improvement of farmersr income, both low

income and variable income concerns persist" floreovero

western Canadian agriculture, dominated by large crop farms,

display higher levelsof farm net income variabil'ity than

that displayed by the sector as a whoìe.

Among the factors contributing to the dual concerns of

lowness and variability of net incomes are input costs, low

rates of return for farmers labour and management, low rate

of return for the use of farmland as a factor of production

and nonoptimal or imbalanced financial management. ln this

regard, it is recogn¡zed that land is the most capital-de-

manding factor of production and the most essent¡al. Rates

of return are crit¡cal to net income, net cash flow and net

worth positions and capital structure (¿e¡t structure) are of

pivotal importance for successful farming. New investiga-

tions are required to evaluate the low and variable aspects

of farm income to gain new insights that wi I I al low for

better understanding in order to develop specific pol icies
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to adequately treat these concerns. But, investigations of

net income especial ly in brestern Canadian agriculture needs

to use an indigenous model representing crop farms within

the total operative environment.

ln order to throw new light on the concerns about low and

variable incomeo information is needed about the behav¡our

of a multi tude of factors interfacing with farm income.

Prime among these factors are farmland use control arrange-

ment, rates of return for different use control of farmland

and debt structure ratios. Another source of concern deals

wi th the choi ce of measures of i ncome¡ , rweal thr or

twelfare' of the farm(er). Normal ly, income is measured by

the farm net income. Sometimes net cash flow and net worth

are used as measures of income, wealth or welfare.rt

Relevant questions for an investigation of

variabi I ity of farm income are:

I owness and

Do different farmland use control arrangements have

differential effects on farm income measures?

Are their significant differences in the effects of

alternatíve rates of return on productive assets

on farm i ncome measures?

3. Do debt-structure re I at i onsh i ps exerc i se quant i ta-

tively different effects on farm income measures?

l.

2.

r8 Terms used are classified in Chapter Vl l.
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How do variations in farmland use control arrange-

ment, debt-structure ratios and rates of return

influence income measures and farm financial health?

What are the effects on farm i ncome and farm

financial success of combinations of farmland use

control arrangements, debt structure ratio and rate

of return?

Answers to these and simi lar questions wi I I assist pol icy

makers, resource allocators and planners to resolve the farm

income problem by assisting to design appropr¡ate action-o-

riented programs for improving farm income.

The specific aspects of the farm income problem with

which th¡s study is concerned are the lowness and variabi I i-

ty of farm income. Stated more clearly the study concerns

i tsel f wi th the fol lowi ng statement: An assessment of

eriteria for èvaluating farm income could el iminate some of

the concerns expressed about the farm income problem. l'lore

spec i f i c I y, the study seeks to quant i fy to what extent

the performance measures of net income, net cash flow and

net worth and the selected factors of rate of return'

debt-structure rel at i onsh i p and farml and use control

arrafigement, are contributing to the low and variable income

dilenna on crop farms in l4anitoba.

4.

5.
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ASSUI,IPT I ONS, HYPOTHESES, OBJECT I VES

Fundamental premises of this study ares

That a significant void exists in the qual ity and

quantity of knowledge about levels and variability of

farm net income avaí lable to pol icy makers to assist

them in designing programs to specificly address

these aspects of the farm încome problem.

That the current net i ncome measure does not

adequately reflect the economic 'income' (welfare) of

farmers and that the terms rlow incomer and 'variable

incomer as commonly used may be both anomalous and

misleading.

That existing models of the farm business do not

adequately represent the organization' structure,

management, resource, decisions and socio-economic

env ironment wi th wh ich crop f armers in l'lan i toba

operate

Therefore, given the statement of the problem and the

assumptions the fol lowing hypotheses are Postulated.

I . Farmì and use control arrangements have d i fferent

ïmpacts on the generation of and var-i.abil i ty of f arm

net income, annual net cash flow and annual net

worth. The control use arrangements requ i r i ng the

least initial capital input requírement, in general,

t.

2.

3.
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wílL not gerxerate greatest net farm income and net cash

flow and least net ¡¡orth.

Restructuring short-term debt,/long-term debt rat¡o

will have a different effect on net income, net cash

fìow and net worth than restructuring of medium-term

debt/long-term debt r.atio. A debt structure

relationship based on a short-term debt/long-term

debt ratio wi I I generate less cash flow and more cash

flow problems than one based on medium-term debt/

long-term debt ratio.

Receipt of a higher rate of return for productíve assets

wí11- generate greater arnounts of net income, net eash

flow a¡rd net lrorth than receipt of a lower rate of

returTl.

lnteraction effects of farmland use control arrange-

ment, debt structure relationship and rate of return

will depend on the level of each factor. ln general,

the less capital-dependent use control arrangement in

combination wi th short-term debt/long-term debt can

be expected to reduce cash flow problem, reduce net

income problem but to adversely affect net worth. ln

combinat¡on wi th medium-term debl/ long-term debt, the

I ess cap i ta I -dependent use contro I ar rangement w i I I

augment cash flow, net income and net worth. ln

combination with a higher rate of return, the

iess-capital dependent land use method will inprove net

3.

4.
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incomer'net cash flow and net worth. The int,eraction

of three factors will be complex in its effects on net

income, neL cash fLow and net, $rorth.

The broad objective of the study, fol lowing from the

assumptions and hypotheses is to construct a model capable

of represent ¡ ng the organ i zat i ona I and soc i o-econom i c

env i ronment wí th i n wh i ch crop farms operate and to use ¡ t

for analyzing the impacts of farmland use controì arrange-

ment alternatives, rates of return for use of productive

assets and debt structure ralios on Ëhe selected performance

criteria of net income, nel cash fLow and net worth. The out-

come wilL indicate if any new knowledge obtained about levels

and variability of farm income and variable income are

real I y meani ngful .

The specific objectives of the

foregoi ng are:

study in light of the

l. to evaluate the impacts of alternative farmland use

control arrangements on the atta i nment and ma i nte-

nance of high levels of income by f'lanitoba crop

farms;

2. to invest¡gate how variations in debt structure

relationships influence attainment and variability of

i ncome;

3. to evaluate the effects of aìternate rates of return

for productive assets on the farm net, income position;
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4. to determine risks of survival and financial fai lure

under different debt structure relationship, farmland

use control arrangement al ternat ive and rate of

return for farmland use combinations;

5. to evaluate the lowness and variability phenomena.

I,IETHODOLOG I CAL OVERV I EW

As previousìy stated, low and variable income aspects of

farm income are the focus of this study. ln general, the

lowness aspect refers to the often observed statistics that

farm net income is lower than that of comparable individuals

in the nonfarm sector. The variable aspect pertaíns to the

almost annual variations in farm net income. This study

wi I I identify and quantitatively measure the impacts of the

selected performance criteria already mentioned. By so

doing, it wi I I provide new insights into the behaviour of

farm income. The study will test the hypotheses stated

ear I i er.

The analytical period coincides with the hístorícal

per iod 1965-85 pr imar i I y because the best run of data

avai lable for the representat¡ve farm was for the period

1965-70. The twenty year period was selected as the length

of time for the farmers planning horizon. The study uses

available published and unpublished data dur¡ng that period.
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By means of trend analysis, including lagged endogenous

var i abl es procedure and autoregress ive schemes, mi ss i ng data

and projected data for l98O-8g were generated.

I n order to atta¡ n the objectives of the study ¡ ã

simulation model representing a crops farm in llanítoba was

constructed. The model was tested and val idated.

Although both deter¡oinistic and stochastic modele are

available only the deterministic one is utilized

and reported. The farm rnodel is sínulated

for the planning period under assumptions that national

economic behaviour or happenings during any segment (s) of

the planníng period influenced al I variables, constants and

other decisions simi larly. As such, it does not examine the

historical behaviour of economic indicators nor does it
concern itself with specific business cycle behaviour

influencing any variable(s).. ln effect, economic variations

are assumed to be captured by the trend equations and

inflation rates as reflected by the itemized indices used in

the study.

The statistical experímentaì design is a factorial of

order \x2x2. There are thereforer s i xteen treatment

comb i nat i ons and the control; Net í ncome, net

cash flow and net worth measurements for each treatment

combination and control are examined. use of the factorial
design permi tted the study of effects of a number of
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different factors simultaneously so providing much more data

from wh i ch to extract new i nformat i on. r t

The major purpose of the experimentation was to assist in

attainment of the objectives. The intent was to find the

best and worst performing treatments, to rank the treatments

between and to elaborate why treatments behaved as they did.

The experiments are reguired to indicate not only whether

they all improved performances, but whethei the improvements

were due to oner- tv{o or three f actors r ot to d íf f erent

comb i nat i ons of the three factors.

The control was included to represent a treatment in

which the study was not particularly interested but to

reveal by comparison the effect'iveness of other treatments.

The control was represented by the model operating under

conditions in place on the case farm with no manipulation of

opËions in one instance and with one each of the farnland

control. Results of control runs are directly comparable

with treatments results.

the method of drawing conclusions from results is the

analysis of data in tabular form examining yearly values,

f ive yearly values and tl¡enty year values, comparing t,reat-

trent, Ineans, and using estinated levels of values to ascertain

performances.

t' Statistical terms are detai led in Chapter Vl l.
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summar i zed
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I I be presented, discussed, interpreted, and

terms of estab I i shed stat i st i ca I procedures

bearing in mind I imitation in scope of interpreting

factorial experimental results.2o That is, in summarizing

results, ¡t was assumed that were it possible to conduct

experiments indefinitely under identical conditions, the

average difference in performance between two treatments or
tcasesr would settle to some fixed value which wi I I be

independent of the experiment executed and called the rtrue

difference' between the two treatments. Therefore, results

are interpreted as to what can be said about the true

difference between experimental treatments or factors.

Finally, interpreËation and practical meanings of """rrlt,
are discussed to give a general picture and to indieate what

new i nformat i on are obta i ned from the study. Resu I ts of

this study, whi Ie general ly appl icable to al I crop farms as

specified in the model r âl.ê assumed for interpretive
purposes to per ta i n to crop f arms i n f,tan i toba under the

specifíc crops, management and resource situations indicated

in the treatments. The model does not pretend to be ideal

but rather represents only the authorts perception of a

model that is a satisfactory respresentative of crop farms

i n ltlan i toba to serve as the exper imenta I un i t to ach i eve the

obj ect ives ident,if ied.

20 The terminlology used here is found in most standard
intermediate stat¡stical texts on design and analysis of
statistical experiments. some more detai I wi I ì be given
in the Chapter on Analysis of Results.

wl

tn
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ORGAN I ZAT I ON OF THE REI.IA I NDER OF THE THES I S

The remainder of the thes¡s is organized as fol lows.

chapter I I reviews the subject of farm income including

fundamenta I causes, means of resol ut i on, prob I ems of

measurements, and programs enacted in canada to deal with

i ncome concerns. Performance cr i ter i a and sel ected factors

for scrutiny are also discussed as wel I as a short problem-

related I iterature review.

Chapter

f r amewor k

discussion

research.

ll

f rom

of

I presents the theoret i ca I and emp i r i ca I

and wi th i n wh i ch the study i s conducted by

spec i f i c theor i es and concepts germane to the

Chapter lV deals with the design of the study and focuses

on the research method and technique, data requirements for

testing hypotheses, sources of data, experimental design,

and stat i st i ca I techn i ques.

Chapter V examines the significant asPects of the method-

ology and discusses the validation results. The experimental

results are discussed in four parËs. ChaPter VI discusses the

experimental design and evaluates t,he base treatmenEs. Chapter

VII exanines the results of Scenario 1 coroprised of treatments

L-4.

The results and discussions of Scenario 11 - LreatmenËs 5-8,

and Scenario III - treatments 9-12 are the subjects of Chapter

VIII. Chapter TX examines the results of scenario IV and

compares the performance of all treatments. Chapter X summar-

ises Ehe resulËs of the study, draws conclusions and suggesËs

inplications of the result for research and policy.
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CHAPTER II

A REVIEW OF THT FARI.I INCOI{E PROBLEI'l

Throughout the last half-century farm income has been

identified as one central concern of farm sector pol icy.

Today, in Canada, it preempts allother probìems as the major

concern of al I paticipants in the industry. W¡th the aid of

documented I i terature, pr ivate d i scuss i ons wi th i ndustry

personnel, farmers and other research materials, this

chapter reviews the farm income problem especially with

respect to identified causes of the problem, suggestions for

i ts reso I ut í on , and Canad i an programmes des i gned to dea I

with it. The chapter also reviews problems of measurements

regarding criteria of performancer iêViews selected critical

factors interfacing on performance meâsures and also reviews

a se I cted set of stud ¡ es . I ts purpose i s to fur ther

identify the problem, and the specific aspects to be

invest igated i n order to keep i t în perspect ive wi th respec't

to the conceptual framework and design of the study.

BASIC CAUSES OF THE FARI.l INCOI'IE PROBLE}.I

I n order to d i scuss the prob I em of farm i ncome ., two

assumptions are invoked. These are that:

:'1¡È:

-28-



l. lf farm income provides returns on family labour a

investment comparable to non-farm industríes there

no income problem, and

2. Farm programs can and should be proposed to assist in

alleviating an adverse income situation where ¡t

exists.

Bas í c causes of the farm i ncome probl em have been

identif ied as fol ìows: 21

l. tJhi le total demand by the general population for al l

goods and servi ces has been i ncreas i ng, the agr i cul -

ture sector receives less in terms of increases in

demand from rises in real per fami ly income than does

the non-farm producing sector.

2. Statistics continue to support the fact that wages in

agriculture have increased relatively more than the

average rise in industry.

I ncreases i n output surpass i ncreases i n use of

traditional input both in agricultural and non-agri-

cultural industries which contributed signíficantly

to a general rise in real income.

The above, together with the inabi I ity of farmers to

adjust rapidly enough to these changes have caused

earnings of farmers and farm fami ly members earning

i ncome from. farm i ng to fa I I beh i nd earn i ngs of

29

nd

is

3.

4.

2¡ T.W. Schultz, op.cit. pp. .l41-157.



A brief discussion of the

fa I I i ng beh i nd and the changes

throw further understand i ng on

Laggïng farm incomes are directly

and supply of farm products.

30

ï ncome

rates,

rat i onal e for farm i ncome

in input factor mix wi I I

the farm i ncome probl em.

related to the demand for

5.

individuals with comparable skills earning

outs i de of agr i cul ture

Recent esca lat ¡on in inf I at ion rates, inter.est

and input costs have accentuated the problem"

An examinaLion of the demand for farn products aL the farn

gate in affluent societ¡"s."rr""1. that increases in per

fami I y i ncome add mi nimal I y to the demand for farm

products. The income elasticity of demand for farm products

is much less than unity ranging between ..l5 andd .25, thus

averaging O.2022 This implies that in growing economies

where relative prices of suppl ies are constant, total demand

for farm products increases less than does aggregate demand

for all goods and services.

0n the supply side, FBlatively constant reìative supply

prices of weì l-establ ished products prevai l. This, in

effect, impl ies that agr ícul ture produces oniy one commodi ty

s i nce resources are read i I y substi tutabl e for each other. '

lf agriculture, in fact, can be viewed as producing a single

commodity, then current disequi I ibrium is related to the

22 lbid.
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agr ¡ cul ture sector.2 3 Addi tional output of agr i cul ture i n

Canada, for example, far exceed the addi tiona"l inputs of

labour and capital employed. The total value of agricultur-

al productionin Canadawas S15.6billion inl98O while

total value of capi tal employed was S98.7 bi I I ion and total

wage costs were S9l6 mi I I ion¿{

Therefore, increases in real income derive from grówth in

the labour force, accumulation of capi tal, and from

improvements i n qual i ty of these ¡ nputs mak i ng them more

productive.

Slow growth in the demand for f arm products and improve.-

ments in the qual ity of inputs used in farming result ¡n a

disequi I ibrium in the mix of factor inputs used in agricul-

ture. What obtains is a substitution of capital for labour.

Consequently, the productivity of labour in agriculture is

less than that in other occupation. This ïs not only

because of the substitution effect but also because:

a) qual ity effects of competence and abi I ity of farmers

as productive agents give rise to an increase in the

effective supply of labour, and

23 lb¡d.

t t Agr i cu I ture Canada,
System, I nformation

An Overview of Canada's Aqri-Food
Services, 0ttawa .l98.l. pp. 12-16.
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b) changes in the substitution for and qual ity of labour

have been so rapid that even rapid urban migration

from agriculture has not beeh able to correct them.2s

RESOLUT ION OF THE INCOI'IE PROBLE'.1

It was previously stated that if income geherated from

agriculture provided satisfactory returns on fami ly labour

and investment comparable to nonfarm industries there would

be no problem. lt was al so postulated that f.arm programs

can and should be developed to treat the symptoms and to

prevent the problem.

An infinite number of proposals have been put forþ/ard but

only a small number of ways exist to deal w¡th the problem.

Therefore, proposals are usual ly variations, hybrids or

combinations of the few main procedures. ln th¡s section a

brief overview of some of these proposals is discussed.

0pen lrlarket Resolut ion

This proposal suggests that price supports, food export

programs, market i ng boards etc. shou I d be abo I i shed. Then,

given the surplus capacity situations prices will decline.

But, income will decline inequ¡tably over producers of

different commodities. ln subsequent years the rate of

increase in total farm production wi I I slow and gradual

25 See T.W. Schultz, op.cit.
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improvements in income from the initial low levels wi I I

resql t.

However, wi th improvements i n technology and surplus

number of farmers, farm income equilibrium will be at a low,

unstabl e I evel and unl i kel y to solve the i ncome probl em.

This proposal wi I I promote more efficient use of farm

resources and would el iminate the attached costs of

government programs. A major consideration in this proþosal

hinges on foreign pol icy considerations. Fear of inhibiting

foreign pol icy may mean imposiaton of export restriction on

Canadian products such as wheat flour and rapeseed which

wi I I have a negative effect on the pol icy.

I nf I uence ltlarket Demand

Oemand for the major i ty of agr i cul tural products i s

inelastic as is aggregate farm product¡on, hence, general

reduction in output will increase income. lncreasing market

demand will also increase income. Thus, the strategy under

this proposal is to manipulate the market from the demand

or supply side. The most common versions are presented

below.
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Subsidisino Domestic or Foreiqn Consumption

lf food consumption of low income families is subsidised,

expenditures on food increases. The rise in food expendi-

ture cou I d be greater than the cost of subs i dy. I t i s

possible that increases in production may result from

i ncreased food expend i tures i n wh i ch case the farmer wi I I

lose some of the income benefits. lt appears that th¡s

approach will be effective in a depressed economy but less

valuable where nonfarm incomes are high.

Discover New Uses For Farm Products. I.Jhile this seems an

attractive proposition, records show that technology always

operated to reduce demand for agricultural resources and

products instead of increasing ¡t.

l,lanipulation of Consumers Tastes and Preferences By
Promotional and Advertisinq Proqrammes. Such programs may

increase demand for some products while reducing demand for

others but. they do not resolve the income problem. The

current advertising campaign on Canadian news media with

respect to eggs is a case in point.

Reduction of itlarketinq Cost. Demand at the f arm gate is

a derived demand depending partly on costs of marketing and

process i ng servi ces between the farm gate and consumer.

I'larket i ng and process i ng costs are dom i nant costs i n the

final price. lntuitiveìy, the consumer feels explo¡ted.

Though reduction in these costs will benefit consumers and
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farmers, such reductions are not I ikely to solve the income

problem. Cost-push inflation wí I I tend to increase costs of

marketinE posing serious problens for fatmers.

Practicino llultiple l,larket Price. This proposal holds

demand constant and divides the market into segments with

different prices. lf appropriate conditions of demand

elasticity exist in the different market segments, total

income wi I I rise. This practice is exempl ified by the

two-price poì icy for wheat where a high price is charged in

the domestic market because of the highly inelastic demand

and as low a price as possible to clear the remaining wheat

is charged for export.

I n order to be successful th i s strategy requi res

admi ni strative di stinction between the market segments. I t

is most effective when one segment is highly inelastic and

uses a significant part of al I production and the other

segment uses large quantit¡es with minimal sacrifice in

pr i ce.

l,lan i pu I ate llarket Supp ì v

The strategy is to restríct the quantity marketed. The

need to impose restraints if reduction of farmers production

raise income arises because the individual farmer is a price

taker and is not constrained by the relationship between

total output and. price. Therefore, h¡gher prices generate

i ncreased production. The meåns of deal i ng wi th suppl y
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tyrestriction are inducements through payments or el igibi I i

for price support and by law. The procedures are:

lnput Restriction. The major input in production is

land. Restriction consists of substitution of other inputs

for land and acreage diversion to other crops. Acreage

diversion may be through a Soi I Bank. This requires a high

degree of participation in order to significantly reduce

production. Floreover, to the extent that a soi I bank

program is successful the higher will be the payment per

acre to insure continued high level participation.

Restriction of land causes scarcity of the factor and

additional income will be imputed to land with consequent

increases in land costs for future purchasers. Restriction

of land may in the long run contribute only minímally to

rates of return for fami ly labour and investment.

Simi lar restrictions on uses of capital and operating

inputs are possible. ln the case of labour, restriction

affects prices of farm products and income of farm fami ly.

The ìatter does not contribute to the solution of the farm

income problem so long as earnings are low.

Reduct i on of I nput/Output Rat i o.

previous technology advances and in

self-defeating.

This impl ies foregoing

allprobability wilì be
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0 irect Restr ict ions 0n Èlarket inq

Direct control of marketings intuitively should be more

effective than control of input and allows farmers to decide

on relative combinations of resources.. However, direct

control is admin¡stratively more cumbersome than acreage

al location. Crops fed to I ivestock and yield variabi I ity

would be difficult to restrict.

lmpose l'lult¡Dle Prîces 0n Produces. The intent is to

reduce the marginal value of output whi le leaving the value

of production intact. Producers could be assigned marketing

quota. From historical data producers marketing more than

the¡ r al I otments are pa i d I ess by fee assessments on al ì

marketings of a comodity and remaining proceeds are returned to

farmers based on their alLocations. Ilotúever, farmers must change

theÎr production else the same total proceeds are shifted

around wi th no impact on i ncome. Producers i ncome wi I I

increase ¡f low marginal value of production does restríct

quantity marketed in the future.

Chanqinq The Competitive Structure of Aqriculture

The free market sale of products in the absence of

government programs could be changed through vertical

integration wi th industry or by horizontaì association of

farm enterprises. Vertical integration wll ìead to

ol igopol istic price and production decisions. lt is
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conceivable that farms could be owned by giant corporat¡ons

with income just being part of consol idated profit and loss

and whi le the problem of farm incomemight not necessari ty ùe

solved, it would cease to ex¡st. 0l igopoly, instead of pure

competition is a possible market structure. How long this

structure could persist is questionable for al I agricultural

products

I ncome Transfer

Through transfer payments the government could suppìement

farmers' income. Such i ncome payments operate by the farmer

receiving a payment whi,ch is the difference between what the

market determined and a higher set price (Subsídies for

i nput purchases) " Such payments do not i nterfere wi th

disposaì of products in the market but. may have serious

effects on production and input prices. lf simple compensa-

tion is to be successful to effect income, the scale of the

program wi I I be enormous.. Production wi I I I ikeìy greatly

increase and could be unbalanced. lncome payments on set

quantities of production, whi le foregoing the incentive of

price to expand production, wi I I permit farmers to attain

sounder financial situation should they choose to expand.

Against this should be noted that so long as there are too

many farmers, transfer payments may not have meaningful long

term effect in increasing income



Non-l.loney I ncome SupÞ I ement .

provision of. social services

hosp i ta I and recreat i onal fac í I

surrogate for income.

39

This approach requires the

such as hea I th centres,

ities in rural areas as a

CANAD I AN PROGRAI4S A I I.lED AT DEAL I NG W ITH TFIE FARI.I I NCOI'IE

PROBLEI'1

Since World War Two, programs used as instruments to

maintain current .aonfarm incomes were based on resource use

efficiency, and the competitive markeË system and publ ic

i ntervent i on. These were ca I I ed l,lod i f i ed l¡larket System and

ljlanaged l,larket System, respect ivel y " 
2 .

Proqrams Under the ltlodif ied f,larkets System

The Agricultural Prices Support Act of l!44 was designed

"...for the support of prices of agricultural products

during the transition from war to peacg.rtzz

l,loreover; the Pr ice Support Board in prescr ib ing pr ices

was required to ensure adeguate and stable returns for

agriculture and to maintain as secure as possible a fair
relationship between the returns from agriculture and those

from other occupations. lt was clear that level and

26 C. Gibson, op.cit. p. 7.

27 G.E. Britnell and V.C. Fowke, Canadian Agriculture in War
and Peace, 1935-50. Food Research lnstitute. Stanford
University Press, .l962. p.86.
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stab¡lity of income were prime concerns.¿r The operational

strategies of thç Board lrere:

to purchase product at low prices and dispose or sell

when market prices were high, and

to make d i rect payments to producers (def i c i ency

payments) where the amount of payment r.ras the

d i fference between the preva i I i ng pr i ce and a

designated support price.

I n 1958, the Federal Government i ncorporated the

Agricultural Stabi I ízation Act which included the price

support concept of the Agr i cuì tura I Pr i ces Support Act of
'1944, and gave the additionaì responsibility of price

stabi lization to a Price Support Board. This Act emphasized

the bel ief that price support and stabi I ization wi I I

automatically resolve the income problem.2e lt should be

noted that the obj ect i ves of programs under both the

l,lodified llarket System and l,lanaged ltiarket System were those

of stabìe and adequate ìevels of income but the means of

achievement differed.

Under the modified market system the mechanisms of direct

pr i ce support and def i c i ency pr i ces operated.

28 G¡ lson, op.cit.
2e R.r.J. Crown and E.0. Heady, Policy lnteqration in Canadian

Aqriculture. The lowa University Press, Ames, lowa 1972.
p. 17,

a)

b)
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Direct Price Support. A single set of prices is used to

pay farmers and to distribute the products to the consumers.

The designated level of support is obtained by government

purchases of products in the market pl ace. l.Jhen pr i ces r ise

above the designated support price, government may resell or

d i spose i n export markets. The cost of th i s system

(transfer of income to farmer) comes from higher prices paid

by consumers. I f the government I oses money i n the

transact i on the genera I taxpayer contr i butes a I so.

Experience has shown that substantial losses are incurred by

government from purchase and storage of surplus product and

consequently product¡on and marketing restrictions ensue.

Deficiency Price Payments. Here two sets of pr i ces are

operative, the competitive market price for the consumer and

the des i gnated pr i ce for the farmer. I f the des i gnated

price support level is set too high giving rise to increases

in government payments to farmers, the government is forced

to I imit payments to farmers or enact guotas or other

production control.

Proqrams Under The l'lanaqed ¡\arket Svstem

Programs in this category involved some form of central

market i ng contro I . l'larket i ng boards were entrusted to

market the product(s) in an orderìy fashion in order to

stabilize and maintain incomes. Their means of action

include product control - import quota, supply management,
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and administered pricing. Under this system farmers

surrender some decision - making independence for higher

incomes. The cost (transfer of income to the farmer) comes

from the consumer. Eventual I y import quotas must be

implemented to insure success of this approach. Supply

control also reguires almost total farmer pat¡cipation to

guarantee success.

A major body in Canada's marketing pol icy is the Canadian

Wheat Board, which acts as a compulsory marketing Board -

administering del ivery and acreage quotas, ¡s the sole

purchaser and sel ler of wheat, oats and barley, sets

administered (pooled) prices, administers subsidies and

advances. ln 1970, the Board administered the Canada Lower

lnventories for Tomorrow (LIFT) Program enacted in order to

withdraw acreage from product¡on to reduce wheat surplus at

the t i me.

The Agricultural Rehabílitation and Development Act

(ARDA), passed in 1962 (later renamed Agriculturaì and Rural

Development Act in 1966) and Fund For Regional Economic

[)evelopment (FRED) were designed to increase income levels

on smal ler fami ly farms by providing economic incentives for

farm consol idation and upgrading efficient land management.

The l,Jestern Grain Stabilization Program effected in 1976

was based on joínt participation of grain producers and the

federal government. I t was designed to stabi I ize incomes of
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western grain farmers by protecting them against sharp drops

in cash flow.3o o

Other programs i nc I ude the Nat i ona I Farm Product

llarketing Act of 1972 and the Two-Price Wheat Program of

1972 and its revisions of 1973 and 1978. The latter, in

essence, provides a floor price for wheat used in domestic

production of bread and bakery products. Al I the above

programs do not appear to have been successful in stabi I iz-

i ng i ncome" 3 I

CR ITER IA OF AND I.lEASUR ING FARI.I INCOI,IE

Performance criteria in farming are classified as

I iquidity, solvency, profitabi I ity and financial efficiency

and act¡vity.tz L¡quidity is concerned with the farmrs

ability to meet financial commitments when they arise.

Solvency i s concerned wi th the farmrs abi I i ty to meet i ts

long-run indebtedness. Prof i tabi I ity ref lects the margins

between total revenue and total costs. Efficiency measures

the income generated per dollar of farm asset.

30 Western Grain Stabi I ization Administration,
Stabil ization Handbook, I'Jinnipeg, 1979. p.

Loyns , op. c i t. p. 77 .

Lee et al. op.cit.

Western Gra i n
t.

31
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The liquidity performance criteria is represented by cash

flow showing in effect the repayment abi I ity of the farm

business. Solvency is reflected by the net woith (equity

capital), and profitability by the net farm income. Any of

the above three criteria, net farm income, net worth and net

cash flow are capable of reflecting farm income.33

DEF I N IT I ONS ANf) I'lEASUREI1ENT OF FARI'I I NCO¡îE

(Net) Farm I ncome

Various types of income are involved when reference is made

about f arm i ncome. l,laj or types are: 3'

Real ized cash income from sale of farm products and

farm rel ated proceeds as from custom h i r i ng and

government supplementary payments.

I ncome- i n-k i nd resul ti ng from the val ue of goods and

serv i ces used at home and renta I va I ue of farm

bui ldings.

Unreaìized income represented by changes in inventory.

Unreal ized capital gains resulting from annual

appreciation of landrbui ldings and machinery.

I ncome f rom nonf arm sources . È'luch d i scuss i on

surrounds the inclusion or exclusion of the var¡ous

types i n arr ivi ng at a measure of farm i ncome.

a)

b)

c)

d)

e)

33 ID

Hall,

rbid.

Penson and D.J.
I nc. , Eng ì ewood

Lins, Aoricultural Finance, Prentice
ct iffs, N.J. 1980. P. 23.

3t
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lnclusion of rental value of farm bui ldings is not

normally included as a source of income'since the
-farmer need not declare it for tax purposes, yet ¡t is

included in the gross farm income measure.

unrealized capitaì gains are not usually included as

income, for while assets increase in value because of it, no

income is forthcoming unti I the asset is sold. But,

appreciation of asset increases the borrowing capåcity of

the farmer which is an infuential factor in the generated

levels of income"

consideration of capital gains on land and buildings is
important as it represents a significant part of accumulated

weal th and, i ndeed may be equival ent to farm i ncome. ! 5

Farmers as owners of resources on which capital gains are

accru i ng see the i r bor row i ng power and I ong term i ncome

rise. There is thus a case for including capital gains in

measur i ng farm i ncome and wea I th.

Nonfarm income is EreaËed differently by different auËhors.

The inclusion of nonfarm income as a source of income apparently

depends on wheÈher the income measured is for the farm as an

entity or for the farm fanily. Contributions of part-Lime

farmers income to farn income is a very iruportanÈ factor and

yet it is excluded from traditional net f.rr irr"otre measure.

35 D.F. Kraft,
l.l imeographed
University of

"Comments On .l977 Outlook For Farm Incomeil.
paper, Department of Agricultural Economics,

I'lan i toba, December , 1977 .
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It ls difficult to understand this neglèct in terms of wel-

fare conslderations which are the lnplicatlons of comparative

studi.es and a major conslderatlon 1n all prograns and policies
enacted uo deal with 1o!r and variable lncoue concerns. A larger
nr:nber of part-uine farners obtain securiEy by off-far-n Íncome

and the numbers contlnue to increase, fomlng a najor proportion

of the sector's produce.r.36

There are essentÍally Èhree net income measures relevanË Eo

the farn busÍness; net cash income, net operaÈing income and net,

farm lncotue. Net cash income ls obtained by deductlng farm cash

expenses, excluding purchases and sales of capital asseEs, frou

cash receipts durtng a speciflc perlod of time. This value is
sometimes used as an indlcacor of the annual net cash f1ow.37

The difference between gross lncome and operatlng expenses Ls

referred Eo aq neE, operating lncome.

Net operatlng lncorae dfffers from net, cash lncome in the

sense that the latter lncludes all cash recelpts and all cash

expenses durlng t,he referred period addressed by the income

account, whereas net operating income addresses Ehe difference

between gross income and operatlng expens.s.38

Net farm lncome 1s the residual between neË operaË,ing income

and fixed costs. Lt represents the income accruing to labour of

the operat,or and his family, Danagement and equity capital. Net

farn income ls the nost useful, and more accurately represents

E,he true return of the farm for the perlod under scrutiny. lfore

importantly, neË, farn income reflect,s Ehe amount of revenue

retained Ëhat is availble for fanily livi.ng expenses, income

Eaxes, savings and Eo neeE principal paynenEs on debt.37 Flxed
3ó G.A. Ball, 'rThe Changing Structure of Agricultural

Product ion i n canada: An Eastern perspect ive¡' i n E.i,l.
Tyrchniewicz (ed).
Decade. Proceedings of the lgBl cAE@
The University of flanitoba, W¡nnipeg, June 24 and 25,
1981. pp. l9=zo.

37 Lee, op.cit. p. I55
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cosEs refer Eo those costs Íncurred regardless of productl.on.

They lnclude interest, on borrowed capltal, properÈy taxes,
depreciatlon charges and farn insurance.

statistics canada indicator of farm income is net f,arm

income derived by summing total cash receipts, income-in-

kind, and vaIue of changes in inventory, and deducting

estimates of total operating costs and depreciation

charges.3s lt is, as previously indicated, a residual

measure of returns to the farmer and farm family capital,

labour and management. This definition is only useful in
addressing the farm as a unit but not the íncome of the farm

operator" A difficuìty arising is how can one translate an

income measure related to an inanimate entity to one related

to the farmer í n d i scuss i ng the farm probl em? programs

designed to resolve the farm income problem are related to

the f armers income, the f armerst r.relf are and weal th by

comparison w¡th their counterparts in other sectors of the

economy.

It is obvious that net per farmer income is better suited

for purposes of i ncome compar i sons and for des i gn i ng

appropiiate programs to deal with farm income. ln th¡s

case' al I incomes accruing to the farmer are germane.

lncluded are farm family income including that part retaíned

by the farmer, pâid fami ly labour, and aì I nonfarm income

Stat ¡ st ¡ cs Canada. Farm Net I ncome. Cat.
Queenrs Printer Ottawa. 1980.

38 No. I 3-20 I
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t-including non-farm investments. These data, whi le avai

able, are not official ly publ ished and rarely used.

Other problems of measurements are related to the fact

that when data are converted to average net income per farm,

they are based on farm numbers which are only estimates in

non-census years. Also, regional ard product characteristics

of farm income are hidden. Loyns3t observed that during

1970-78, variations in farm income originated mainly ¡n

grains and oilseeds, and that since 1970 only the Prairies

have not shown rea I growth i n i ncome. lt{oreover , the

Prairies displayed the greatest variation in farm income

because of its dependence on grains and oilseeds.

Farmerrs Net Worth

The net worth is a residual measure defined as total

assets less total l¡abilities. lt is sometimes used as a

measure of farm income when wealth and welfare considera-

tions are impl ied. Land appreciation then automatical ly

enter the measurement. Compet i t i ve pressures to i ncrease

size of their operations compel led some farmers to 'force

save' during their career. ln essence, these farmers,

forego current consumption for current saving to invest in

their farm. This foreed saving and inflation of land prices

caused some farmers to accumulate large amounts of. nct worth

3' Loyns, óp.cit. pp. 68-70.
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relative to their low annual net income. Younger farmers

tend to disregard foregoing consumption for savings. and

i nstead consùme more, ut i I i ze I arger amounts of cred i ts and

take more risk in order to gain ownership of the¡r farms.

Farmers net worth may be a bona fide measure criterion of

farm income..o ln considering net worth ¡t is important to

specify whether the value is on a cost basis or current

value as the latter wi I I be significantly greater than the

former.

Changes in net worth during a year can arïse because of

gifts, retained earnings, and capi tal gains and losses" The

act of borrowing does not reduce net worth nor do repayment

of loans increases net worth.'r Net worth shows the ownerrs

claims of the farm assets. Net worth changes between years

when expressed as a percentage of net worth at the beginning

of a given year measures the rate of growth of the farm.

Net brorth serves as an indicator of the farm business

financial status as of a certain date, whereas net ¡ncome

and net cash flow are more I ike moving pictures showing

happenings over time.r2

,lo

t¡

G. Ball

Penson

Lee et

, op.cit.

and L i ns,

al. op.ci

p. 19.

op. c i t. pp. 20-21

t. pp.138-139.1Z
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Net Cash Flow

This term is a business measuré orflrrrraq¡ of a'l'l fi¡larsial

activiLies rrdsrtalsr in the hrsiræs drrirg a æifid pericd. IE

includes all cash .inflows related to the farm and all cash

outflows incurred for operating expenses, capital expendi-

tures, income taxes and other finances. Net cash flow is

the stream of cash that the Farmer can withdraw or reinvest

in the farm operation. Cash flow differs from profíts or

i ncome, and changes i n i ncome can occur wi thout any

corresponding changes in cash flow.'3

A complete cash flow statement includes nonfarm incomes

and I iving expenses and presents a thorough accounting of

debt transactions by showing amounts of principal payments

and proceeds of new loans whi le income shows only interest

payments. lncome contains changes in inventory while cash

flow contains sales and purchases as they occur with no

adjustments for inventory changes...

Financing terms can influence profitabi I ity of invest-

ments and modify patterns of cash flow. Depreciation is not

included as a part of cash flow. lt has been shown that a

high net farm income may sti I I cause slowness in meeting

financial accounts, and that whereas examination of net

income will not clarify the situation, cash fìow analysis

Barry, et al. p. 268.

Lee, et al. p. 168.

a3

t1
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will resolve the issue.r5

Cash fLor.r iscritical for planning based on past perform-

ance and serves as an evaluator of loan needs and repayment

capacity of the farm business. Net farm income does not

always provide a good picture of the farmrs debt servicing

capacity.t'

I t should be observed that annual cash flows neglect

seasonal variations so that a farm business can show a

positive net cash flow for an entíre year, but at certain

times during the year uses are greater than sources and

short term credit and cash reserves are used to smooth out

fluctuations.f?

The V'lestern Grain Stab¡ I ization Administration observes

that rrnet cash flow from the sale of grain in any calendar

year wi I I reflect what is happening to producers incomesrr..s

Thus, although the three criteria of performance, net farm

income, net worth and net cash flow provide information on

different financial dimensions of the farm business, they

are interrelated concepts and al I capable of providing

4s lb¡d. p. 168.

.. tbid. p. t69.

47 lb¡d. p. 172.

a t Western Gra i n
Stab¡ I ization

Stabi I ization Adminístration, !|99.,94.,1!.¡3þ
Handbook. Western Grain Stabi I ization

Administration, 935-303 l,tain Street, Winnipeg, ltlarch,
1979. p.3.
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measures of performance of the farm bus i ness " 
r t

SELECTED CRITICAL FACTORS INFUENCING PERFORI.IANCE I,lEASURES

Very many factors influence farm income and others to

varying degree affect the levels of net farm income; net

worth and net cash flow, the three criteria of performance

discussed earlier. A l¡st of these factors will include

pr i ces of commod i ty, y i e l ds and acreage of crops, weather

uncertainty and the world economic situat¡on. This study is

only concerned with capital and credit, land tenure

arrangement and rate of return for land under different

tenure arrangement as factors deemed to be most basic in

understanding the behaviour of the criteria variables. This

section will briefly discuss these factors as they relate to

the farm bus i ness.

CaÞi tal and Cred¡ t

the i ncreas i ng importance of capi tal as a factor of

producti on i n agr i cul ture and on the I evel s of i ncome, net

worth and net cash flow cannot be overemphasized. lt is the

resuìt of high inflation and interest rates' partly due to

marketing boards and government programs, and partly to a

new wi I I i ngness by farmers to assume r i sk and to specu-

late.5o Canadian farmers are rapidly dubstituting capital

1e Lee et al. p. l8l.
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for labour. The major capital items in agriculture are real

estate, machinery and I ivestock. ln 1971, total value of

farm capital was SZI+.0 bil I ion, and was 137 percent higher

in 1976 with a value of S57..l billion. The value in l98l

was Sf t5.5 b¡ I I ¡on with a projection for 1986 of 5235

b¡ll¡on.5¡ Higher prices and structural changes such as

I arger-si zed farms and technology are contr ibutors to th¡ s

h i gher val ue. As producers i ncrease thei r farm i ncome

objectives, economics of scale demand fewer and larger

farms. lncreased production is accompanied by increased

capi tal i nstead of i ncreased I abour. Future I evel s of

income will be influenced by the use, availability and

investment of capital in agriculture.sz Total average value

of capital on grain farms in Canada was 5480,000.53

ln the area of finance, increasing price infìation, use

of purchased inputs and capital, and higher levels of

indebtedness have increased finance requirements from 54.9

bil I ion in 1971 to 521.8 bil I ion in 1981. Approximately 50

percent of yearly agricultural cash needs derive from

credit.sr

G. Ball, op.cit. p. 7.

Jones and Perk i ns, op.c i t. p. 50.

I b ¡d. p. 53.

lbid. p. 57.

Agr i cul ture Canada Canadars Aqr i -Food System - An
0verview. lnformation Services, Agricul ture Canada,
õffilgel. p. 18.

50

3I

s2

53
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Credi t serves as a source of funds to acqui re assets and

as credit in reserve that is, unused credit or credit

reserves are usual ly derived from land appreciation and

potential borrowing capacity. About 59.8 billion of farm

cred i t vras extended i n 1979 and a total outstand i ng

indebtedness of St5.'l b¡lìion.r5 Although a variety of

sources are available, the Farm Credit Corporation is the

major source oflong term loans which have increased rapidly

due to rising prices and íncreasing interest rates with

borrowers demanding longer repayment periods.56

Credit is a major means of acquiring resource, serving as

a building block when used wiseìy, but very destructive when

uncontrol I ed. 5 7 l,loreover, the comb inat ion of decreas ing

sales, inflation and interest rates causes severe financial

(capital and credit) problems for farmers resulting in

decreasing income and loss of income and bankruptcies. In

1981, there were 222 faru bankruptcies.5S

I t i s qui te cl ear that I arge amounts of capi tal and

credit are required for viable farming operations. Greater

emphasis needs to be placed on credit management ¡f

successful use of credit is to be achieved. Farmers must

lb id.

rbíd.

G. Bal I , op.c i t. p.

l'1. Doyle, "Farmer
0minous". F¡nancial

22.

gets llor e He I p But The Trend i s
30, t98l.

g5

56

57

58

Post Toronto, l'lay
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ensure that repayment schedules are adjusted to the debt

servicing capa'city of the farm. Normal ly, this is achieved

by limíting the total farm indebtednss and by maintaining a

proper balance between short-term, medium-term and long-term

indebtedness in the farm business.5t That is, careful

attention needs to be placed on debt structure.

A farmer rîay carry more short term debt than his farm

finances permit on the opt¡mistic prognostication that price

and productivity will be high. The lender requiring payment

as early as possible causes unreal istic short repayment

terms for medium term and long term assets such as machinery

and land which were acquired wíth short term funds. This

imbalance will have adverse effects on net income, net cash

flow and net worth. The debt structure relationship, thus

affect the debt servicing capacity of the business and have

significant impacts on the performance criteria.

The successful farmer should operate under the principle

that credit used to acquire assets should be repayable on

the basis of type of assets acquired. Credit for short-term

uses should be repayable on a short-term basis, that for

medium-term asset acquisition should be repayable on a

medíum-term basis and credit used to acquire long-term

assets should be repayable on a long-term basis.6o

Lee, et al. op.cit. p. l9l.

lb ¡d.

59

óo
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Using short-Ëer!û credit to acquire medium-t,erm or long-

term assets will result in difficulties as Ë,he farner tries

to generate cash flow fron their use since Ëhose assets are

normal ly acquired on the assumption that they generate a

future stream of income. Therefore, the result of the above

situation wi I I be severe I iquidity and repayment problems

culminat¡ng in decl ining income and farm fai lure.

lmproper use of too much short-term debt necessitates the

transfer of short-term assets to medium-term assets and to

long-term assets without restructuring the I iabi I ity side of

the balance sheet. This situation is common during

expansion phases of farming and may only be detected by the

short-term I ender check i ng the farmerr s cash f I ow to
ascertain the farmerrs ability to repay.ór

Farmland Use Control Arranqement

Successful agricultural production will demand that the

farmer acquire control of the use of these resources in

sufficient quantities to ensure effic¡ent crop production.

l n the past, pr imary entry i nto farmi ng was by the

worker -tenant-tenant/owner-owner route. But this method of

entry is rapidly disappearing due to the large capital

requirements needed to generate a viable obrner-operated

business. The average value of production asset per farm in

ór Penson and Lins, op.cit. p. l9l.
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the United States of America has grown from about 540,000 in

l960 to about SZ5O,OOO in 1970. The average value gf

production asset per census farm in Canada was 5200,000 in

1976. ln 1981, thÌs vaìue averaged $5l8,OOO, from a minimum

average or Sz84,ooo in Quebec to a high ot 58o6,ooo in

British Columbia.'2 Such a situation poses tremendous

problems for potential entrants to farm¡ng. One of the

hypotheses of this study is that the resolution of the farm

income problem wi I I be affected by how completely and

rapidly a sh¡ft from resource ownership per se to the

acquisition of controì of use of resources take place. This

section looks at alternate methods of control of the use of

I and.

The Probl em of Land. Land i s the most ¡mportant

agricultural resource. Certain of its properties such as

practical ly infinite I ife, immobi I ity and relative fixity in

supply convey a high degree of uniqueness to land. VJhi le

its supply is strictly I im¡ted and inflexible, land is the

object of competing and growing demands except in areas

where agricultural activities may be declining. The demand

from agricultural sources is growing because of the

cont i nuous i ncreased need for I and i n the process of

structural change which agriculture is undergoing.

tz Farm Credit Corporation. Prel iminarv Anqlvsis ,of Farm
Credit Corporation Survey of Canadian Far¡y.rgrs, presented
at Canadian Bankers -Association Agricultural Credit
Conference, London, Ontario, 0ctober 25-28, 1981.
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The marginal value of extra land for a farmer wishing to

expand may be considerable and may justify a high price. At

the same time such a price level may be out of reach for a

farmer wishing to purchase a whole farm..3 Additionalìy,

external influences such as urbanization, industrial ization,

recreation and nature protect¡on exert growing pressures on

land price causi,ng the market price of land to diverge from

its value in agricultural production.

The supply of land is broadly fixed. Therefore, its

value is determined primarily by the demand for ¡t. ln

economic analysis it is assumed that in the long run the

price of land will tend to correspond to the capitalized net

valge of the annual return that can be obtained from ¡t in

agricultural use. This assumption impl ies that external

influences are insignificant. However, in reality land

price wi I I be influenced by the fol lowing:

¡) physical characteristics such as soi I and cl

¡ ¡) technical factors determining yield, and

¡ i ¡) economic factors influencing the profitabi

farmi ng and prof í tab i I i ty of the type of

that can be produced.

i mate,

lity of

product

The greatest financial problems for farmers arise in

connection wíth land purchase. Farmers are therefore, under

tremendous pressures to evaluate alternate ways of control-

ó3 OECD, op.cit., pp. l0-ll.
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I i ng the use of I and.

¡{ethods of AcguirinE Control of Land. An increase in the

farmland acreage under the control of a farm operator is

essential for the expansion of production under almost al I

types of farming. Economics demand that farmers expand

their size of operat¡on in order to grow and remain viable.

The traditional means by which farmers acquire resources

revolved around the individual's ability to save, on his

retained earnings, on gifts and inheritances received, and

on the pooling of equity capital among individuals. Today,

a high equity base is required by lenders so that acquisi-

tion through the individualrs saving or retained earnings

are almost impossible. The length of time that it w¡ I I take

a farmer to have enough equ i ty saved, ot reta i ned as

earnings is simply too long.. lnf lation and technological

change cont¡nue to drive up the capital reguired and so

escalate the problem. The pool ing of equityrwhen possible,

has the advantage of economies of scale and distribution of

r i sks . Partnersh i p arrangements and the format i on of

corporations are the more common ways of pool ing equity.

Alternatives to Control use of Land. The use of land

resource may be control led in the fol lowing alternative

ways:

l. Leasing
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Contract i ng

Purchas i ng

Itlerg i ng

The method of control will vary among individuals and for an

individual will be affected by his age and the stage in the

I ife cycìe of the operation. The value of any alternative

to the operator brill depend on the level of indebtedness of

the farm and the farm operating nature. Ultimately, the

choice of alternative is influenced by the fol lowing

factors. ¡'

¡) the market price of land,

i ¡) the terms of borrowing,

¡ ¡ i) the terms of I eas i ng,

iv) the operatorrs opportunity cost of capitaì,

v) the operatorts planning horizon,

v¡) the income productivity of land, including the

'expected appreciation in. land values,

vi i) the future tax pol icies,

viii) merger alternatives and constraints, and

ix) the value of the land to the operator.

2.

3.

4.

P.J. Barry, J.A. Hopk i n
llanaqement i n Aor i cul ture,
Publ ishers, lnc., Darvi I le,

and C.B. Baker, -E-i-ruj3]
The I nterstate Pr i nters and

I I I i noi s, 1979, pp. 320'321 .

61
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Leasinq. The formal legal document drawn up when land is

to be controlled by lea.sing is the lease. The lease is a

capital transfer agreement giving the lessee control over

assets owned by the lessor for a specific period of time,

for an agreed payment called rent.¡t Leasing is a common

means of controlling additional land. Nearly half of all

farming operation in the Un¡ted States rely on renting to

control the land base.56

Table 6 shows the change in percentage of farms and

f armland operated by f armers i n l'tani toba" The percentage of

all farms Ín l,lanitoba that have been ful ly and partly rented

has remained relatively constant s¡nce 1951 at about 40

percent until L976. Since L976, there has been an increase

of 5 percent to 1981. By contrast, the percentage of farnland

operated by full tenants and part tenafits has increased from

about 38.2 percent in 1951 to 65.0 percent in 1981.

The major types of lease are the share lease and cash

lease. The crop share lease is the most commonly used form

of rental arrangement. Usual ly, the landlord provides the

land and pays expenses related to the land such as taxes

while the tenant provides the other inputs. The arrangement

may include a sharing between the landlord and tenant of

variable costs such as seeds, ferti I izer and chemicals. The

W.F. Lee, tî.0. Boehlje,
Aqricultural Finance, lowa.l980, p. 90.

tb ¡d.

A.G. Nelson and l.J.G. I'lurray,
State Un i vers i ty Press, Ames,

ú5

6a
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PERCENTAGE OF

PART-OWN ERS

TABLE 6

FARI.I AND FARI,ILAND OPIRATED BY TENANTS,
ANo or'/NERs F 0R l.lAN l T0BA - 195.| - t ggt

Year Percentage of Farms
0perated By

Ful I Part Owner Tenant
Owner Part Tenant

Percentage of Farmlands
Operated By

Ful I Part Owner Tenant
Owner Part Tenant

t 951

1956

l 96l

1966

t97 |

1981

59.5

56.5

50.6

65.8

6r.8

s4.6

28.2

32.2

38 .6

27.9

32.0

37 .7

t0. r

9.0

7.5

5.9

6.1

7.8

59.\

56.\

50.6

50.2

\6.6

35 .0

28.2

32.2

38.7

4t.8

48 .6

57 .4

t0. r

9.0

7.5

4.9

4.8

7.6

Source: Calculated
L952-L982.

from Yearbook of Manitoba Agrieulture'
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crops produced are shared on the agreed basis. ln the case

of the cash lease, the landlord provides the land and pays

the land-related charges but does not participate in the

crops produced. The tenant pays the agreed cash rent to the

I and I ord as agreed.

Two mod i f i cat i ons of the cash and share rents are

avai lable. The standing rent combines cash and share rents.

It provides for a rental payment as a fixed measure of

product in place of cash rent. The flexible rent provides

for a basic rental either in the form of product or as cash"

The rental is adjustable as prices and yields vary.

Leasing affords the tenant an opportunity to operate a

larger and more efficient operation with a minimum of

initial capital outlay and to add land by outright purchase

as the farm succeeds. W¡th lower annual cash flow, renters

are able to use I imited capital more effectively in

combination with adequate machinery. Under the share lease

arrangement, the tenant may benefit due to a reduction in

h i s r i sk-bear i ng and from management ass î stance from the

landlord. 0n the other hand, the tenant faces uncertainty

of tenure, and possible inadequate accomodation for his

fami ly. Economical ly, rental arrangements may not contrib-

ute to the efficient combination of resources. ln addition,

whiìe gains in land appreciation are brought about mainly by

the t,enantrs resources, on I y the I and I ord reaps the

benef i ts.
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But, disadvantages arising from leasing may be overcome

' if both tenant and landlord sign a formal lease agreement

where each participant receives an income in proportion to

each personrs contr ibution. 5?

Leasins and Ecenomic Efficiency. The kind of lease and

the cond i t i ons of the l ease may affect the r i sks, resource

al location, financial growth and income distribution of the

landlord and tenant. lf the lease is based on a fixed fee,

the farm deveìoped may be of an optimum size smal ler than

that under a share I ease because of the tenant¡s prof i t-max-

imizing behaviour.6s

The tenant equates the marg i na I cost of the add i t i ona I

land to the constant cash rent in the case of the cash-rent

lease" Under the share Iease, the marginal cost is equated

to the landlordrs share. lf economies of scale result and

dimínishing returns to scale occurs, the marginal cost wi I I

decrease. Under the cash lease, the tenant accepts a¡l

r i sks whereas wi th the share I ease, al I r i sks are shared

between the tenant and the ìandlord. llaximum economic

efficiency obtains with the share lease when both the

landlord and tenant share the benefits of production in

proportion to their contribution to the business and when

Lee, et. â.|,

E .0. . Heady,
Resource Use,
Jersey, 1952;

op.ci t., pp. 92-93.

Economics of Aqricultural Production and

67

Prentice Hal l, lnc., Engelwood Cl iffs,
Barry et. â1, op.cit., pp.344-346.

ó8

New
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all var¡able costs are shared by each in the same proportion

as the output is shared.rt

The costs of leasing are quite smal I by comparison with

outright ownership of land. For the cash lease, the direct

cost is the flat rent or cash cost per acre. lf lease

payments arq tax deductible, the relevant costs will be the

after-tax costs. For the share lease, the direct costs are

the landlordrs share of the variabìe cost. The indirect

costs of leasing are ¡ntangible since they are represented

by the degree of i nsecur i ty of the tenure arrangement and

the adverse effect of leasing on the avai labi I ity of

credit.?o

Contract Faríminq. This is another method by which a

farmer may acqui re control of the use of resources.

Vertical coordi nation refers to the si tuation where

suppl iers, processors or distributors provide resources to

the farming population under a producer contract. When two

or more firms are merged together ¡t is referred to as

vertical integration. Open market arrangements exist when

the farm is linked to farm input suppliers and processors or

distributors. Contracting gives the farmer direct access to

f i_nancing from the contracting f irm and indirect access

through lenders. Under this form of arrangement the farm

Barry, êt. â1, op.cit., p. 3\5.

tbid.

59

70



g¡ves up some management control

businesses.Tr
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the contracti ng

Purchase. The purchase of I and offers the farmer

absolute ownership. The simplest method to control the use

of land ¡s to purchase by cash. But the capital outlay to

purchase land is large thus general ly precluding this form

of acquisition. The most commonly used method of acquiring

land is with a downpayment and mortgage loan. The acquisi-

tion of control of land through purchase usual ly requires

the purchaser to borrow funds. Borrowing is therefore a

means by which the farmer can acquire control of resources.

to

. When the farmer is considering the purchase of

should have the following information:?2

¡) the market price,

¡ ¡) the value of the land to himself,

i i ¡) his financial constraints, that

credit and debt servicing capacity.

l¿larket Pr ice? 3 The market pr í ce of I and may

I and he

h i s cash,

be obtaíned

for I and of

at a market

formula:?'

from a cursory

comparabl e qual

value is by use

survey of recent prices obtained

i ty. Another way of arr i v i ng

of the following capitalization

7l Lee, et. â1.,

7 2 Barry, êt. a I

73 lb¡d.

op. c i t. , pp. 96-98 .

op. cit., pp. 321,
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A

Vo = ---
I

where Vo = the present value of land

A = projected income per acre

i = discount rate

This formuìa assumes that the income per acre from the use

of land will be constant over an indefinite period. lt is

obvious that no such situation exists in the real world.

Therefore, the value obtained by this method is adjusted for

any special qualities such as access¡bility to markets,

transportation, etc.

Value of Land to the Farmer. The farmer i s requ i red to

view the property as an investment project in terms of his

part¡cular circumstance of taxes, projected net income and

financial commitments. The undertaking of a land purchase

decision is d¡fficult, partly because the farmer is

commiting a large amount of money which will not give him

rewards for some time in the future. l,loreover, ¡f the

farmerrs maximum bid price does not meet the seller's

expected price, he may loose the opportunity to acquire this

tract of land, weì I aware that additional nevr land may not

be available for sometime in the future.

11 lbid., p. 2\\.
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The determination of the maximum bid price that the

farmer can pay is an essential step in the decision to

acqui re control of the use of I and by ei ther outr i ght

purchase or rental-purchase option. Several methods are

avai lable for determining the bid price.?5 Al I methods are

expansion of the commonly used income capitalization method

mentioned earì ier. Considerations are given expl ic¡tly to

such factors as influences of planning horizon, opportun¡ty

cost of capital, interest rates, amortization plan, income

taxes and capital gains.

Capi tal budgeti ng pr i nci pl e i s used to eval uate the

decision to purchase. lf the present value of projected

cash receipts is greater than the present value of cash

outflow (nev V 0), the ìand may be purchased and vice

versa. ln effect, the criterion is that ¡f the maximum bid

price is greater than or equal to the asking price of the

land, then the farmer may purchase it.

Debt Serv i c i no Capac i tv . The determination of the debt

farmer's operat i on when the

is another essential step in the

7t J.S. Plaxico and 0.0. Klelke, rrThe Value of Unreal ized
Farmland Capi tal Gains,t' America
Economics, Vol. 61, No. 5, .|978, pp. 727'737, D. Harris
and R. Nehring, rtlmpact of Farm Size on the Bidding
Potential For. Agricultural Land," American Journal of
Aqricultural Economics, Vol. 58, 1976. pp. ì6.l-169, w.F.
Lee, "A Capital Budgeting l'lodel tor Evaluating Farm Real
Estate Purchases," Canadian J r rc. Èc9nom!l:r,
Vol. I l, No. 3, June., 1976. pp. l-10, Barry, êt. al.

servicing ability of the

additional acreage is added

op.cit., pp. 322-323.
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bedecision to purchase land. The maximum debt which can

serviced from the farm finances depends on:

¡)

tt)

the amount of reta ¡ ned earn i ngs,

the fixed requirements for consumption, and other

wi thdrawal s from the reta i ned i ncome,

r rrJ the contractual rate of interest on borrowed money,

and

the amortízation schedule.

lf the debt servicíng capacity of the operation is greater

than the required debt to purchase the land, the land may be

purchased, and vice versa.?6

Rates of Return From Farmland (Productive Assets or Capital)

The rate of return on farmland as a fixed factor of

production refers to the rate of return on capital invested

in land. lf the returns were as hígh as returns in other

industries no income problem wi I I exist. I t was assumed

that low returns for family labour and capital investment ¡n

commercial agriculture result from high level of aggregate

output and excessive numbers of farmers. Therefore, the

corol lary that high rates of return wl I help in resolvíng

the farm income problem fol lows.

iv)

?ó Barry, êt. al. op.cit., pp. 333-336.
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Rate of return belongs to the income to investment ratio

group of ratios indicating the efficiency of capital

employment on the farm. Rate of return on farmland is

defined as the total gross cash income divided by the

average total investment in land. The higher the rate of

return the higher the net farm income, sínce net farm income

is calculated by deducting interest paid on farm indebted-

hess from the gross margin. Gross margin is obtained by

deduct i ng farm cash operat i ng expenses and I and I ord share

from gross farm income.

Average rates of return from a one-third share agreement

for llanitoba for 1970 was calculated by Kraft.?E Assuming

that average annual conditions for such variabìes as yields,

prices, rotations and expenditures held, he found that in

1971, the rental rate of return was J.04 percent of the

purchase price and rose to between 8.! percent and 10.8

percent between 1973-75. The i ncreased I evel s þrere

considered as aberrations resulting from more rapid

increases in price of grain than that of land.

Since 1976, rental rates appeared to have returned to

more normal levels ranging from 3.63 percent to 5.12

percent, and averaging 4.26 percent of purchase price.

Rental rates relative to current market prices rose rapidly

78 D.F. Kraft,'rOwnership or Leasing
Loyns andT. L . Reyno I ds (eds)
Itlaiket i no For Aqr icu I tura I Lenders .
Econ. Univ. iïan. 1981. pp. 71-92.

of Farmlandrr in R.11.A.
Farm ltianaqement and
Department of Agr i c.
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when compared þJith initial purichase price. Rental rate

increases for the 1970's were great than rates of return on

government bonds with fixed coupon for future periods"?,

lncreases in share rent result d¡rectly from price

increases for grain which though displaying yearly variabil-

ity have risen faster than costs of farm operations. Rates

of return for cash renting showed simi lar patterns to share

rent, the result of increasing cash flows by tenants wi I I ing

to pay more rent.so

Farmìand obtains a relatively low cash returns during the

ini tial years of ownership but displays a strong potential

for growth when product pr i ces accel erate faster than

operating. costs"Er

Appreciated value of farmland contr¡butes significantly

to its rate of return. Farmland purchased during the l960's

increased by an annual value of between 8-10 percent by 1989

while land purchased during the l97O's increased by between

I l-15 percent by 1979.',

7) lbid p.71.

r0 lb¡d.

8r lb¡d.

82 lbid.

83 V.J. Fields and D.F.
F re i ght Rates 0n The

Kraf t. rrThe I nf I uence of Gra in
F arm I and llarket I n The Pra i se
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Recent studiest3 showed that farmland markets in the

Prairies are strongly associated with changes in net cash

returns to land and management. A l0 percent increase in

net cash returns generates a I percent increase in land

prices in the following year, eventually rising to a l0
percent increase ¡f higher incomes are maintained in

subseguent years.

Nominal rates of return on farmland investments comprise

rental and capital çiains (losses). For l,lanitoba, values in

the 1970's ranged between 15-22 percent per annum.

Purchasing land permits the farmer to capture capital gains.

lf the land appreciates sufficiently, higher net worth

results. Thus, purchase of farmland is expected to generate

high return in the form of appreciation and result in higher

net brorth than renting. [)uring the 1970's, rate of Iand

appreciation averaged 14.2 percent in tlanitoba.tI Lower

interest rates vJi I I lower cost of ownership and lower rate

of inflation needed to show gains in net worth.

Provinces.rr The Leqisltiqs and Transportation Review,
Vol. 17, No. l, l98l, pp. \5-32.

8'r D.F. Kraft, op.cit. p. 81.
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A SELECTED REVIEIil OF PROBLEI'I-RELATED STUDIES

This section reviews some previðus empirical research

work that are relevant to the conceptual ization of the model

and to the direction this research pursues" lt does this,

wherever possible by:

¡)

rr)

categor i z i ng the stud ¡ es on the bas i s of the

empi rical techniques used,

emphasizing the distinct features of the models,

and/or by pointing out any improvement over earl ier

model s, and

noting the I imitations of the models.

emphasized earlier that while the thesis is not

to study farm growth per sêr the growth of the

a necessary process over i ts pl anni ng hor i zon i n

generate income, and therefore, to study impacts of

and decisions on farm income.

rrrJ

It was

i ntended

farm i s

order to

variables

Consequently, the studies reviewed are general ly

growth-oriented, and specifically relevant for their

contribution of valuable theoretical and conceptual

knowledge towards the formulation of the simulation modeì

used in this research.

The or i g i nal I i terature revi ew was undertaken wi th the

hope of finding a suitable model, which could be directly

adaptable to the problem under study. After perusal of the

literature, none was found with all the desirable features.
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I'IULTI.PERI OD L I NEAR PROGRAI.lI.lI NG I'IODELS

One of the first multi-period models was developed by

Swanson.ss The objective in this study was to maximize the

discounted present value of the net revenue over a planning

period of five years. The size of the activity in each year

establ ished the minimum size for the subsequent year.

Loftsgard and Headytó developed a multi-period modeì

which was to become the precursor of the later poly-period

models. The object¡ve was similar to that of the Swanson

model. Optimal plans were developed subject to fixed

resources, consumption wi thdrawal, and cost al lowances.

This model improved on the Swanson model by allowing the

transfer of net i ncome to the poo I of operat i ng cap i ta I

avai lable for the next year.

Both the Swanson model, and the Loftsgard-Heady model

were criticized because of the following limitations: (l)

they did not al low for investment in durable inputs, and

brere, therefore, short run models, (2) they ignored external

sources of capital, (3) they only perm¡tted a f ixed arîount

of consumption expenditure, (4) they assumed only a specific

E.R. Swanson, rrlntegrat¡ng Crop and Livestock Activities
in Farm ltlanagement Activity Analysis," @
Economigs, Vol . 37, No. 5. December, 1955, pp. 12\9-1258.

L.D. Loftsgard and E.0. Heady, "Appl ication of Dynamic
Programming l,lodels for Optimum Farm and Home Plans,"
Journal of Farm Economics, Vol. 4.l, February, 1959, pp.
,r'"I,

t5

Eó



object ive goal ,

uncer ta i Áty .

and (5)

75

they negl ected taxes , r i sk and

Subsequent models attempted to remedy the shortcomings of

the earlier models. One of these was the model developed by

lrwin and Baker.t? They investigated the financing of

alternative annual production activities through the use of

external cap¡tal. Even though the model ignored investment

in durable assets, it was an improvement on the earl ier

models. lt allowed for the intra-year transfer of finances

and incorporated some details of the capital market"

Later model s permi tted i nvestment al ternat¡ves as an

attempt to portray the long-run character i sti cs of farm

growth. Barr and Plaxico!t developed a model capable of

simultaneous determination of optimum plans for cattle and

range improvement practices. The objective of the model was

to maximi ze the present val ue of net i ncome over the

planning period. Capital accumulation and alternative

investments were al lowed.

G.D. I rwin and C.B. Baker, Effects of Lender Deci sions
of Farm Financial Plann!¡9. ll I inois Agricul tural
Experimental Station Bul letin No. 688, November, 1962.

A.L. Barr and James Plaxico, Optimum Cattle Svstems and
Ranoe I morovement Pract i ces for Northwestern 0k I ahoma:
Dynami c and Stat i c Anal ys i s. 0k I ahoma Agr i cul tural
Experimental Station, lliscel laneous Bul letin No. 62,
July, 1961.

E ' S.R. Johnson,

a7

EE

A iïulti-Period Stochastic ltlodel of Firm
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Johnsontt developed a stochastic poly-period model. The

problem under study was the influence on growth of the firm

of the initial asset position of the farm, the variability

of yields and the consumption patterns. This model was

important because ¡t incorporated risk into the multi-period

anal ys i s framework 
"

l,lartin and Plaxicoto constructed a poly-period model to

investigate farm growth and capitaì accumulation of farms.

Among the distînctive features of this model were: (l) the

incorporation of investment in durable assets, (2) the

inclusion of capïtal borrowing from external sources, (3)

the inclusion of a consumption function, and (4) the

provision for the operating capital requirements of the

productive activities. The model represented the production

process by one composite pröduct¡on act¡vity. This had the

effect of simpl ifying the production process.as the growth

of the f arm hras viewed as a scale relationship. lt impl ied

that al I the production activi ties in the compos¡ te plan

grew proportionately.

Growth, Economics of Firm Growth. Great Plains Agricul-
tural Council Publication No. 29, South Oakota Experimen-
ral Statioi'r, Bul letin No. 541. June, 1967. pp.83-134.

J.R. llartin and J.S. Plaxico, Polvperiod Analvsis of
Growth and Capital Accumulation of Farms in the Rollino
Plains of 0klahoma and Texas, USDA Technical Bul letin

l'1.D. Boehlje and T.K. l.Jhite, "A Production-lnvestment

90

rt
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Boehlje and White'1 re-introduced activity choice

alternatives into mult¡-period programming framework" ÏJhi le

the model d¡d not incorporate stochastic elements, it

attempted to incorporate yearly production and investment

over ten time periods. They investigated the impact of

varying the avai labi I ity of resources and different

opt¡mizing criteria of farm firm growth. The model

permitted the selection of product to produce, technique of

production and investment alternatives. Four submatrices

were included in the model: (l) production and annual

inputs, (2) investment to deal with the flow of funds and

the interconversion of financial assets to fixed facilities,
(3) credît to deal with long and intermediate-term borrow-

ing, payment of interest and principal, and (4) division of

income between consumption and investment.

l,litchell t2 developed a model to analyse net f arm income

goal attainment in Crop District Number l0 in ltlanitoba. The

model allowed the possibility of interaction between

production, financial, withdrawal and transfer act¡vities.

The model did not include stochastic elements, but included

consideration of income tax which had been neglected in some

ear I i er model s.

Decision l¡lodel of Farm Firm Growth," @
Aqricultural Economics, August, 1969, pp. 5\6-563.

t2 R. l,litchell, rrA l,tulti-period Linear Programming Analysis
of Net Farm I ncome Goa I Atta i nment I n llan i toba Crop
0istrict Number ì0." Unpubìished l.l.Sc. Thesis, Universi-
ty of l'lanitoba, 1972.
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Pembertont3 incorporated survey methodology and deci sion

models into the multiperiod progr"amming framework. The

purpose of this study was to test the hypothesis that high

income farmers were motivated more towards monetary goals

and have higher levels of aspiration than do Iow income

farmers. The model incorporated a representat¡ve pattern of

goal or¡entation and levels of aspiration of farmers. The

analysis was over a period of twenty years. The resul ts

showed that the economic attainment of the representative

high income farmer was always significantly higher than that

of the ìow income farmer.

Frami ngham et al t. developed a I i near programmi ng model

of the agr i cul tural i ndustry. The model constrai nts were

I and, extent of output expans i on and contract ¡ on and

provincial product demand. lt was distinct from previous

models by the expl icit incorporation of aìternate income and

employment constraints. The model maximized net farm

income. The results of the study were that:

(i) when production adjustment was al lowed on the bases

of economic prices, losses occurred on most of the small and

medium sized farms- but that the largest farms normal ìy

Pemberton, oP.ci t.

C. F. Framingham, L.B.B. Baker and l'/.J. Craddock, EjlE
l,lan i toba re: A

h to Considerati of Pol i

78-l, Oepartment of

93

)a

tives. Vol.
Agr i cu I tura I

r 978.

l.l Research Bulletin
Economics, Universi ty of l.lan i toba, 0ctober ,
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earned prof i ts.

(i i¡ when income constraints were specified, ¡ncome

obtained by medium sized farms increased as required by the

i ncome constra i nt.

Ahmad'r modified the Framingham model by incorporating

the survival approach to arrive at an effic¡ent size of

farm. The model was used to determine the optimal organiza-

tion of crop production in l,lanitoba. Optimal organization

impl ied maximized net income. The result indicated that net

income resulting from optimal organization bras l0 percent

higher than the actual net income and suggested an adjust-

ment of f arms towards opt ima I s i ze. l,Tore recent app I i ca-

tions include the use of multiperiod risk programming to

investigate Ienders responses to farm income risks,t6 the

use of pol yper i od programmi ng' to anal yze bus i ness growth

for young farmers.e? and the use of programming to study long

run income earning abi I ity of traditional dry land farming

systems. t E

B. Ahmad, "A ltodeI to Determine the lmpact of Improved
Agricultural Eff iciency in l,lanitoba," Unpubìished Ph.D.
Thes i s, Un ivers i ty of f.lan i toba, 0ctober, 1978.

L. Sanint, rrLenders Risk Response to Farm lncome Risks in
Texas: A f,lultiperiod Risk-Programming Analysis of Credit
Reserves,'r Unpublished Ph.D. Thesis, Texas A 6 l'l
Un ivers i ty, 'l 

980 .

J.O. Adedej i , "Use of Polyperiod Programming Techniques
in Analysing Farm Business Growth For Young Farmers: An
Ex Ante Approach," Unpubl ished Ph.D. Thesis, University
of Kentucky, 1977 ,

,5

ta

,7
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Donaldtt used I inear programming to determine the

combination of farm enterprises and off-farm employment that

would maximize farm income. The results showed that

relative income levels in the maximum income potential

al ternativès for simi lar size farm differed very I ¡ ttle but

there was large differences in the relative income levels

between small size farms and the larger size farms.

RE CURS I VE PROGRAI,I''lI NG I.lOO E LS

D"y,too Schallar and Dean,ror and Sch.allerro2 were among

the first to apply this technique. These models brere

appl ied to problems that were defined on an area basis.

Therefore, the included restrictions were of an aggregate

regional nature" Flexibi ì ity constraints þrere placed on the

rate of availability of new profitable technology, and the

rate of exit of labour from the agricultural sector. Upper

tt E.l.J. Crawford, "A Programming Simulation Study of
Constraints Affecting the Long-Run lncome-Earning Abi I ity
of Tradi tional 0ryland Farmi ng Systems i n Northern
Nigeria,rr Unpubl ished Ph.D. Thesis, Cornel I University,
I g8o.

tt S.L. [)onald, I'An Economic Analysis of Smal I Farms in
Sel ected Areas of Loui s i ana,rr Unpubl i shed Ph.D. Thes i s,
The Louisiana State University and Agricultural and
llechanical Col lege, Louisiana, 1979.

roo Day, op.cit.
¡o.r N.l.J. Schaller and W.G. Dean, Predictinq Reqional Crop

Production, USDA Technical Bul letin 1329, Apri I , 1965.

ro2 N.W. Schaller, 'rA National llodel of Agricultural
Production Response," ricultural
Vol. XX, No. 2, April, 1966, pp. 33-
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and lower bounds were al so pl aced on other exogenous

factors.

Heidhuesro3 constructed a recursive programming model to

study farm adjustments resul ti ng from al ternative EEC

pol icies in northern Germany. The model incorporated the

fol lowing features: (t) a detai led treatment of finances,

(2) fîxed assets deal ing wi th investment and disinvestments,

(3) trends and time lags in technology, (4) price varîa-

tions, and (5) provision for a rising standard of I iving.

Equations were developed to deal wi th capi tal stocks and

capital flows. These assured that: (l) cash flow was

adequate to meet current commi tments, (2) fixed obl igations,

such as debt, were met, and (3) income was allocated between

withdrawal for consumption and investment.

SI',lULATION I'lODELS

Researchers at Purdue University have been the leaders in

constructing and applying simulators to farm growth

prob I ems .

I 0 3 T. He idhues, "A Recurs ive Programm i ng l'lode I of Farm
Growth in Northern Germany," Journal of Farm Economics,
Vol. 48 (3), Part l, August, 1966, pp. 668-684.

r0r 1.11. Eisgruber, Farm 0perat,ion Simulator and Farm
llanaqement Decision Exercise, Research Progress Report
162, Purdue Universi ty, February, 1965.
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Eisgruberro' constructed a simulation model of a farm

operation to analyze the effects of annual farm plans and

land buying decisions on the accumulation of net worth. The

yearly input variables included crop acreage, levels of

ferti I ization, types and numbers of I ivestock, and land

purchase decis-ions. The decisions in the model depended on

the type of land use. Stochastic price and yield values

were incorporated inio the model.

Patrick and Eisgruberlos constructed a simulation model

to study the farm planni ng process under a mul ti pl e goal

situation. This model was developed from Eisgruberts model;

however, the stochastic element was omitted. l{any of the

concepts enshrined in the behavioral theory of the f.irm are

predominant in this model.

The dec i s i ons wi th i n the model were based on: (1)

several fami ly goals, (2) the farmer's expectat¡ons in terms

of y i el d and pr i ces, and (3) a consumpt i on funct i on

dependent on the size of the famil)r, income level, and the

age of the farm operator. Among the bas¡c input information

were: (l) the interest rate, (2) the initial resource base,

(3) managerial abiìity, and (4) loan limits. Twoworthy

features of this model were: (l) the recognítion of the

influence of household and farm goals, farmerrs expecta-

ros G.F. Patrick and
llanagement Ability
the Farm F irm, r'

Economics, Vol . 50,

L . tl. E i sgruber , 'rThe impact of
and CapitaI Structure on Growth of
Amer í can Journa I of Aqr i cu ì tura I

No. 3, August I968, pp. 49I-506.
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tions, resource base and technical expertise on management

ability and the decision making process, and (3) the

recognition of the dynamic aspect of the decision making

process.

Harshbargerro' re-introduced stochastic variations ¡nto

the Patrick model. He added land procurement and machinery

expansion as alternatives in the model. The objective in

that study was to find out what extent of farm growth could

be expected i n a r i sky and dynami c envi ronment, under

al ternative management pol i ci es.

Linslo? bui lt a simulation model which stressed financial

strategies. The main difference between this model and

previous ones was that the stochastic mode was used only to

investigate the effects of selected strategies on farm

financial arrangements. A I imitation of the study was the

fai lure to repl icate the growth process to get a distribu-

tion of outcomes.

roó Harsbarger, op.cit.
ro? D.A. Lins, r'An Empirical Comparison of Simulation and

Recurs ive L i near Programm i ng F i rm Growth l'lode I s,rl
Aqricultural Economics Research, VoÌ. 21, January, .|969,

PP. 7-12.

roE D. Bostwick, Parti!ioninq Fi¡ançjal Returns: An
Appl icatign to the Growth of Farm Firms. USDA, ERS-390,
l.Jash i ngton, D . C. , 1969 , pp. 662-665 .
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Bostwicklot bui I t a simulation model to study the growth

of a farm producing smal I graíns, forages and beef. The

decision rules incorporated within the model included land

purchase, investment, and credit decisions. The uniqueness

of this model was that it was a non-computerized simulator.

LaDuerot designed a model to be used pr imar i I y as a

planning mechanism, to simulate the essential physical and

financial characteristics of farm operation. The model may

be used for either a dairy-crop farm, or for a crop farm

with only those crops found on a dairy farm. The distinc-

tive features of this model includeds (î) a systems

approach for management, (2) use of either a fiscal or

calender year, (3) use of monthly time units, and (4) user

defined systems which permitted the use of systems not

specified in the model " The coefficients in the model were

of two types: (l) those which must be submitted for each

situation to be simulated, and (2) those which were assigned

initial values by the model.

Kraenzlerro constructed a dynamíc and stochastic

simulation model representative of the disinvestment and

retirement stages of a dairy farmer. The objective of this

¡ot E.L. LaDue,'rA Computerised Farm Business Simulator for
Research and Farm Planning." Unpublished Ph.D. Thesís,
l.1i ch igan State Un ívers i ty, 1971 .

rro C.A. Kraenzle, "An Economic Evaluation of Decision
Strategies in the Disinvestment and Retirement Stages of
Farming." Unpubl ished Ph.0. Thesis, University of
Connecticut, 1973.
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study bJas to ascertain at what age a farmer can disinvest

with enough net worth to support himself and/or his spouse

through the retirement years. The model used time trend

equations to interpolate the values of exogenous variables"

The distinct¡ve features of the modeì included: (l) two

I i fe expectancy funct i ons , (2) a hea I th funct i on, (3) a

social security function, and (4) an income tax function.

The pol icy variables included five retirement strategies,

three herd strategies and two disinvestment strategíes.

Several other studies deal ing with farm management

problems have used simulation models. General Iy, they

i ncorporated vary i ng aspects of those model s d i scussed

earl ier; some are modifications and/or extensions of

others. I t I

rrr G.K. Flaskerud, "Firm Growth Simulat¡on As a Farm
l,lanagement and Cred i t Eva I uat ion Dev i ce, r' Unpub I i shed
Ph.D. Thesis,0klahoma State Universíty, July 1970; A.
Strickland, r'Combining Simulation and Linear Programming
in Studying Farm Firm Growth,rr Unpubl ished Ph.D. Thesis,
l.lichigan State University, 1970:' V.L. Harrison,
I'llanagement Strategies and Becision Processes for the
Growth of Farm Firms,rr Unpubl ished Ph.D. Thesis, Purdue
Universi ty, 1970; D.E. Umberger, rrFactors Affecting Farm
Growth Rates: A Simulation Analysis of Columbia Basin
lrrigated Farms," Unpubl ished Ph.D. Thesis, Washington
State Universi ty, 1972:' B. Sonntag, "Simulated Near-0p-
timal Growth Paths for Hog-Corn Farms Under Alternative
Resource Price and Efficiency Situation,tr Unpubl ished
Ph.D. Thesis, Purdue University, l97l; G.0. Swab, 'rA
Computer ized Deci sion-flaking l,lodel for the Beef/Forage
Enterprise," Unpubl ished Ph.D. Thesis, Purdue Universi-
ty, l,lay 197\¡ A.E. Lines, "A Computerized l'lodel for
Planning the Growth and Organízation of Swine Farms,rl
Unpubl ished Ph.D. Thesis, Purdue University, 1973; R.E.
Hatch, I'Growth Potential and Survival Capability of
Southern Plains [)ryland Farms: A Simulation Analysis
lncorporating l,lultiple Goal Decision-l,laking," Unpub-
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SUI,II,IARY

The purpose bf this chapter was to provide a review of

the nature of the farm income problem, including programs

and pol icies designed to assist in resolution of the problem

and probl.ems of measuring income. The chapter identified

alternative measures of performance of the farm business and

presented the factors to be explored. The final sect¡on

dïscussed empirical techniques that have been used in

studying farm income related problems. Given the problem

and objectives, this chapter highl ighted the research area

in order that the conceptual economic statist¡cal and

empirical framework for pursuing the study could be

developed. The latter is the subject of Chapter I I l.

lislred Ph.D. Thesis, 0klahoma State University, July
1973:' l'1.L. Hardin, "A Simulation llodel for Analyzing
Farm Capitaì lnvestment Alternatives,rr Unpubl ished Ph.D.
Thesis, 0klahoma State University, 1978.



CHAPTER III

THE CONCEPTUAL ECONOI'I I C ANO EI.lP I R I CAL FRAI.IE WORK

Several analytical approaches are candidates for pursuing

the objectives of this study. Simulation approach was

chosen as indicated in Chapter 1. This chapter wi I I briefly
present a conceptual víew of approaching the study, state

a I ternat i ve approaches to pursu i ng the prob I em, d i scuss

economic, empirical and other concepts relevant to the

study, and.present a discussion on simulation. The intent

of this chapter is to provide the theoretical and empirical

framework from and within which the study wi I I be conducted.

THE AGR I CULTURAL F IRI.l AS AN INTEGRATED SYSTEI'I

Itluch of the economíc research generated by concerns of

income lowness and instability has been in the area of

comparative statistics. The relative levels of farm income

þrere compared wi th those of non-farm i ncome. Empi r i cal

research special ly designed to invest¡gate income behaviour

are almost non-existent. At another level, farm firm growth

stud¡es have uti I ized one or other of net income, net worth

or net cash fìow as maximising críteria. The basic

conceptual strategy used in this study is to view the farm

as the vehicle for studying the low and variabie aspects of

farm income. The farm is the unit experimented upon by

-81 -
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assimulation, factorial and statistical techniques

explaíned later in the thesis.

The agricultural firm is viewed as an integrated system

comprised of components, ent¡ties and variables al I working

in unison, and in fact appearing as single unit. l,lore will
be said about this in the next chapter.

ln order to develop the conceptual framework for this

i nvest i gat i on, i t was necessary to focus attent i on on the

concept of a firm and the methodologies avai lable for

studying problems related to the firm. The conceptual iza-

t i on process therefore, embod i ed both theoret i ca I and

empirical considerations relevant to understand and describe

the interrelationships involved in the fol lowing scenario.

A farm f i rm was perce i ved as an ent i ty wh i ch was

establ i shed, grew, was consol idated, survived, and f i naì I y

sold or transferred to a beneficiary. Al I this þras set

within precepts of neoclassical economic theory. But,.

profit maximization and certainty of events and knowledge

are two crucial dictates of that theory. ln the real world

economic events .occur in an uncertain environment.

Agr i cul ture i s subject to uncerta í nt i es of weather,

biological phenomena, inflation, yields and interest rates.

The growth of the organization takes place under both static

and dynamic conditions. I proper perception of the farm

dictates that dynamic aspects of growth, risk, and uncer-

tainty considerations should be expì icitly accounted for.
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I n order to dea I wi th goa I s other than prof i t

maximization, such as leisure and specífic consumption

levels, multidimensional uti ì íty considerations and

behav i oura I character ¡ st ¡ cs are referenced. Capital

investment theory helped in understanding the decÎs¡ons to

invest through the use of credit. The use of credit demands

an understanding of financial management and analysis in

order to ensure financïal survival. Since the farmer uses

large amounts of credit to finance the acquisition of

control of the use of the land resource, theoretical

considerations relevant to acquisition of resources are

explained.

Th i s chapter exp I ores some of the theoret i ca I and

empirical concepts that are relevant to the development of

the model. lt d¡scusses the following:

i) the firm and firm growth,

¡¡) the traditional theory of the firm,

i ¡ i) dynamic aspects of growth,

iv) uncerta i nty,

v) the behavioural theory of the firm,

v¡) capital investment analysis, and

vi i) systems theory.
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F IRI.I AND F IR}1 GROWTH

A"firm may be defined as a technical unit which trans-

forms inputs into output with the intention of making a

profit. A common assumpt¡on in economic analysis is that

the f¡rm attempts to maximize its total profits.

The growth of the farm is an essential phenomenon in

agriculture. Growth may be defined as the:

increase in size or improvement in quality as a

result of a process of dcvelopment' akin to
natural biological processes on which an interact-
i ng ser i es of i nternal changes I ead to i ncreases
in size accompanied by changes in the characteris-
tics of the growíng object.rrz

ln th¡s study growth connotes increase in acreage of farm'

increase in net worth and increase in profits. The growth

of the farm, therefore, ilâY be'due to the acquisition of new

resources, to the i mprovement i n the qua I i ty of currênt

resources or to the increased value of current resources.

As the farm grows, its profits will change, and this change

will be reflected in the income status of the farm.

It2 E.T. Penrose, The Theorv of the Growth of the Firm, John
Wi I ey and Sons, I nc. , New York ' 1959 ' P. I .
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THE TRADITIONAL THEORY OF THE FIR}l

The traditional theory of the firm had its origins in the

writing of such classical economists as Ricardo, l,lcCulloch,

Jevons, ltlenger, Weiser, Bohm-Bawerk, Clarke and lilarshall.

Ricardo, whi le studying the distribution of income between

the landlord and tenant, developed the concep.t of diminish-

ing returns. The introduction of calculus to economics by

Cournot paved the way for the entry of Jevons and l,lenger as

founders of the marg i na I theory and the marg i na I i st

school . r 13

l¡larshall ref ined the marginal theory, têlated it to the

'Representative Firm'and played a significant role in

developing the concept of marginal productivity as an

extension of marginal util ity.ttr Economists of the

margi nal i st school were pr imar i ly concerned wi th the market

system and how it acheived the goal of allocating its scarce

resources among several ends. lt bras assumed that competi-

tive pressures were necessary and sufficient to compel

firms either to operate at maximum efficiency or to be

forced out of business. A very serious omission on the part

of the classical economists was that they neglected the

val ue of product comb i nat i ons and i gnored the effect of

J. Oser, The Evaluation of Economic Thouqht, Harcourt,
Brace and l./or I d, I nc. , New York , 1973. Chs . 12-2\.

tbid.

II3

r1{
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manager¡al abil¡ty on the competitíveness of the firm.r¡5

The decision-making arena was broadened by the develop-

ment of theories of monopolistic competition and product

differentiation.rló and monopoly, monopsony and price

discriminat¡on.11?

ilarsha I I ¡s contr i but i on to the theory of the f i rm was

elaborated upon when it was shown that the supply curve of a

firm depended not only on the output but on alternate types

of technological and pecuniary cost situat¡ons'1rE

Though this theory has been the centrepiece of economic

thought, controversy st¡ I I surrounds the basic principles

explaining the behaviour of the firm. lt is belÎeved that

there i s sti I I concern as to what real I y consti tutes the

theory, what are its shortcomings and how to improve ¡t"rrt

]'t 5 S. Cleland, Linea
!@, l¡tacmil lan, New York'. .l960, 

PP. 2O2-2O7.

rr6 E.H. Chamberl in, The Theory of f,lonopol istíc Competition'
Cambr idge, f'tassachuesetts , Harvard Un ivers i ty Press '
1933, pp. 198'232

rr? Joan Robinson, The Economics of lmperfecl Cgmpetition'
Itlacmil lan and Co. Jt¿, ton¿on, 1933- pp. \7'82.

rlEJ.Viner,llCostCurvesandSupplyCurves|,in@
Economic Association Readinqs in Price.Theorv' ed:. G.

@rrow, Richard D. lrwin, lnc., Chicago'
Homewood, l l l i noi s, 1952, PP. 198-232

rrr R.l¡1. cyert and J.G. llarch, A BehavÍoural Theory of lhe
ü.!!!, Prentiee-Hall, lnc., tnglewooà Cliffs, N.J., 1963'
p. 5.
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The initial theories of the classical economists,

together wi th subseguent ref i nements have been general I y

accepted, and play a strategic role in the theory of firm

growth. While the traditional theory has been the basis of

most microinvestigations in agricultural economics, it ïs

criticized because of its inability to empirically test some

of its fundamental premises. Thus, the traditional theory

does not take ful I account of the uncertain real-l ife

decision-making environment of the manager, nor of the

inter-dependent relationships within the firm which operate

to adjust its course of action.

Fai lure to recognize that the concepts embodied in the

traditional theory are primari ly relevant to resource

al location and price determination are probably the cause of

some of the criticisms level led at the theory. These

criticisms of the theory of the firm should be understanda-

ble since it was constructed for the purpose of assisting in

the theoret i ca I i nvest i gat i ons of one of the centra I

problems of economic analysis.r20

Only to the extent that the position of the agricultural

firm approaches the assumptions enshrined in the theory,

wi I I ¡ t find relevance to the farm operation. I f the

farmerrs major goal is profit maximization, the goal can be

achieved by applying the necessary and sufficient conditions

r2o Penrose, op.cit., p.ll.
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for profit maximization to al I his investment and

decision-making. But, because the farmer is confronted by

asset and borrowing capacity constraints and may have other

goals, his plans will have to fulfill the requirements of

constrai ned prof i t maximization.

It followso therefore, that ¡f interest ïs not in the

above concerns, the traditional theory of the firm cannot

give answers. 0ther theor¡es of the firm have to be

applied. Further, the traditional theory is a static theory

analyzing a'time sìicer, a cross section of the system, and

by so doing eliminat¡ng the passage of t¡me in so far as the

probìem is concerned, but not necessari ly completely

ignoring the influence of time. lf interest is in variables

which change over time such as investment and structural

changes, answers must be found in other theories or in

modification of the traditional theory.

OYNA''IIC ASPECTS OF GRO}TTH

J.R. H¡cksrzr considers economic dynamics in terms of

changes in a system. A dynamic model is one where outputs

at different dates are different outputs and inputs at

d i fferent dates are d i fferent ¡ nputs. Th i s approach has

been criticized for including under a dynamic system many

problems which are stat¡c in nature. I t has been al luded to

r2r J.R. Hicks, @, Oxford Press, New York,
1939, p. I15.
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R"F. Harrodr22 thinks of

dynamics as deal ing with systems involving continuous

changes instead of a once-for-all change. lt has been

argued that the essentials of dynamic analysis is that of

the process of change and not whether the system i s

stat¡onary or not. The variables at different v¡ntages

should be involved in an essential way.r23 Baumolr2a views

economic dynamics in terms of its predict¡ve abilíty and

particularly its abi I ity to relate an event to preceding

events. lt is the study of economic phenomena in relation

to preceding and succeeding events.

P.A. Samuel56¡rzs modifies Ragnar Frischrs idea by

viewing a system as dynamic ¡f its behaviour over t¡me is

determ i ned by funct i ona I equat i ons where var i ab I es at

different points in time are involved in an essential way.

Christr2ó perceives dynamics in terms of a theory which

perm i ts changes or expì a i ns changes i n the endogenous

122 R.F. Harrod, Towards a Dynamic EconorrLç€, l,lacmi I lan and
Co. Ltd., London, 1948, p. 15.

123 Ragnar Frisch, "0n the Notion of Equilibrium and
Disequi I ibrium'rr Review of Economic Studies, 1935-1936.

r2r l.J.J. Baumol, @, The l'lacmillan Company,
New York, 1952, g. 2.

rz5 P.A. Samuelson, Foundations of Economic Analysis,
Harvard Un ivers i ty Press, Cambr idge, l,lassachuesetts,
197\, p.314.

r2. carl F.
Wiley and
t 69.

Christ, Econometric l,lodels and l,lethods, John
Sons lnc., New York, London, Sydney, 1968, p.
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varìables of the system with continuous change, even though

there are no changes in either the economic structure or the

exogenous variables save for time.

The appl ication of dynamic concepts is important to this

study for in deal ing with the firm the relationships between

present and past events are important. Tñe occurrences in

the econom i c env i ronment are i mportant and funct i ona I

equations either explicitly or implic¡tly describe the

functional relationships involved in the farm operation.

GROTTH UNDER UNCERTA I NTY

The traditional theory of the firm does not provide for

the operation of a firm under uncertain situations" Under

this theory the entrepreneur assumes that particular actíons

wi I I result in determinate consequences which are objective-

I y cer ta i n. But farm managers are aware that the i r

estimations of future outcomed are not determinate and that

they need.to prepare contingencies for any potential

decision. lilhen no objective est¡mate can be formed on the

basis of past informatíon the situation is one of uncertain-

ty. The farmer operates in persistently uncertain environ-

ment and uncertainty has to be included as an essential

consideration. Entrepreneural estimations should include

a I I owances for uncerta i nty of outcomes wi th respect to

yields, prices, income, marketing, interest rates and



general increases in price ìevels"

farm growth, of necess i ty, must

uncer ta i nty .

97

Any analytical model of

include provisiôns for

Several elaborate theoretical frameworks involving

cho i ces and pl ans of act i ons have been deve I oped for

dec i s i on-makers confronted by uncerta i nty. H ¡ cks r z ?

accommodated uncertainty by assuming that peoplers expecta-

tions about the future are precise. He recognized 'that

these expectatîons may. not be held with full certainty and

not equate future pr i ces on par wi th current pr i ces. To

circumvent th¡s situation ¡t is suggested that al lowances

should be made for risk. Hicks analysis assumes that there

is a perfectly competitive market.

The distinction between risk and uncertainty fol lows the

exposition of Knight.r2E Risk refers to phenomena where

empirical evidence from a large number of cases in the past

permíts probability calculations for each of the several

outcomes. R¡sk can be ïnsured against and incorporated ìnto

costs. Uncerta¡nty exists when no objective estimates can

be formed on the basis of past occurrences. Parameters of

the probabi I ity distribution cannot be empirical ly estab-

I ished. Expectations can, therefore, only be made on the

basis of experience, intui tion or guess estimates. The

127 Hicks, op.cit., Parts J and 4.

r28 F.H. Knight, , Houghton
l.t¡ff lin Co., Boston and New York, 192.|, pp. 231-232.
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subjective nature of expectations i n an uncertai n envi ron-

ment means that uncertainty cannot be reduced to a cost"

Thus, unl ike risk which has negl igible effects on the

decison-maker, uncertainty can have devastating effects.

One exposition of uncertainty is based on the principle

of subtract¡ng a risk premium corresponding to the degree of

uncertainty before discounting. ln order to determine the

amount of money expected with certainty which the manager

equates in value to uncerta¡nty (certainty equivalent), it

is assumed that a probabi I ity distribution is subjectively

constructed" The certainty equivalent of the prospect can

be determined by the mean, the dispersion and skewness of

the distribution.r2t

Another framework assumes that the. present satisfaction

of anticipating future outcome of a decision is the more

rel evant cons i derat i on than the future outcome (prof i t or

loss) itself. lt further posits that the entrepreneur

concentrates his attention exclusively on one particular

gain and on one particular loss as the ideal representation

of the poss¡bi I ¡ties of gain and loss respectively.r3o

r2t A.G. Hart, Anticipation, Uncertaintv and Dynamic
!ljq!-¡g,, Augustus ft. Kel ley, lnc., New York, 195ì, pp.
51'7\, G. Tinter,rrThe Theory of Choice Under Subjective
Risk and Uncertaintyt', Econometrica, l94l
and G. Tinter, rrThe Pure Theory of Production Under

Technological Risk and Uncertainty,r¡ Journal of
Political EconorEl, Vol. L, No. 5, 19\2, pp. 6\5-667.

r3o G.L.S. Shackle, Expectations in Economics, Cambrídge
University Press, Cambridge, England, .|949.
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The perception of uncertainty by the farm manager and how

he treats it will play a significant role in the growth and

success of the farm.

BEHAVIOURAL THEORY OF THE FIRI.l

Simonr3¡ laid the foundation for the behavioural theory

of the firm. lt is assumed that not all human behaviour is

rational and therefore do not all strive for profit

maximization or maximum uti I ity. The decision-maker str¡ves

for a rsatisfactoryr group of solutions for his problems.

When the levels of returns are unsat¡sfactory the manager

seeks out al ternatives and contrives to do so unti I an

acceptable andrsatisfactory' level is found"

The theory i nc I udes the i mpor tance of a psycho I og i ca I

hypothesis about the determination of the aspiration level

of individuals. An individual, during the course of time,

accumulates information on how he performs in specific

endeavours, and sets goals for subsequent performances. lf

the goals are attained the expectations are high, if not

attained, the expectations are low.r32 Behavioural consider-

ations other than profi t maximization may affect the goal s

of the individual such as the desire to conform to the

r3r H.A. Simon, l,lodels of l¿lan, John Wiley and Sons, lnc.,
New York, 1957, p. ì98.

132 J.G. llarch and H.A. Simon, 9@., John l.Jiley and
Sons, New York, 1958, pp. 172-183.



t00

behavioural pattern of one's associates, habit formation and

the desire for security. The behaviour of tl¡e household is

important in terms of decision making environment. i,Jhen

such factors are inserted ¡nto a decision making model, the

manager may be rsatisficingr instead of profit maximiz-

ing.tt'

CAP ITAL I NVTSTI'IENT ANALYS I S

Capi tal theory deal s w¡ th the acqui si tion and uti I ization

of durable inputs such as land, plant and equipment. The

theory seeks to determine the most prof¡table point in time

to acquire such inputs, how ìong to keep them in use before

replacement, when and how to invest in their maintenance and

repa i r and so on. I 3'

Theories of investment are real ly techniques for choosing

among ¡nvestment projects. They have been developed because

the traditional theory of the firm ¡s a static short períod

theory. lt does not provide ways for choosing investments

which derive benefits over a future period of time. The

theory had to be improved to facilitate investment choices

over time. This section reviews some of the approaches to

133 R. Ferber, "lmpl ications of A Behavioural Theory of the
Household for Production Economics," Production
Economics in Aoricultural Research, Proceedings of
Conference held at the University of I I I inois, A-E-4108,
f,lar ch 1966 .

131 W.J. Baumol, ,

Prentice Hall, New Jersey, 1965, p.431.



investment analysis.

The Discounted Cash Flor¿ Approach

This approach to capital investment decisions incorporated

the line value of money, Ëhat is, a dollar held today is worth

more than a dollar received sometime in the future since the

present dollar can earn interest so that its value can grow.

This is reflected in the ex¡stence of a bond market. lf a

farmer invests one dollar in bonds on a given marketing date

at an interest rate of ¡, he will obtain (l + i ) dollars on

the second transaction date. One dol lar to be paid on the

second transaction date is the market equivalent of (t + i1-I

=-L/(I+i) dollars paid on the f i rst dol lar. (l + i)-1

is the discount rate to be paid on the second trans-

action date. A discount rate can be determined for amounts

to be paid at any future date. The. present value or

discounted value (PV) of a sumr(Sn¡ ¡nvested at a specific

interest rate(Ð avai lable at some specific time, (N years)in

the future is given by PV = SN(l +ifN Present val ues

al low an economical ly useful comparison of alternate income

and outlay streams.r3s

t0t

r3s J.t'l. Henderson and R.E.
f,lathemati caI Approach,
292-297.

Quandt,
I'lcGraw Hill Co. Ltd. 1971, Pp.
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Definitions

r36 H. B¡erman, JF.,
@þ.j9, The llacmi

and S. Smidt, The Capital Budqetino
llan Co., New York, .l960, p. 7.

Cash Flow. This term refers to the whole series of

net proceeds and net outlays associated with an invest-

ment. The net outlays are the total outflows of funds,

whether owned or borrowed, required for the investment

and which usually occurs at the beginning of the project.

The net proceeds are the net cash return and -usually

occur i n a stream ei ther as a resul t of revenues

increasing more than expenses, costs decreasing, or a

combinat¡on of both. Depreciation and non cash expenses

are om¡tted.13ó

The Present Value Criterion of Acceptance" This

criterion accepts al I independent investments having

positive net present vaìues and rejects those w¡th a

negative vaìue. That investment giving the highest

expected present value of cash flow at a gíven díscount

rate is implemented. lf funds are unlimited, all

investment al ternatives wi th posi tive net present values

are impl emented.

The Yield of I nvestment or I nternal Rate of Return.

This criterion accepts those investments whose yields are

greater than the minímum desired rate of return required
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by the ¡nvestor. That investment alternative having the

h i ghest rate of return i s impl emented. I f funds are

unl imi ted, al I i nvestment al ternatives wi th rates of

return greater than the market rate (or some minimum rate

set by management) are implemented.

The Yield of lnvestment Criterion of Acceptance. This

term refers to that rate of interest making the present

value of the cash proceeds expected from an investment

equal to the present value of the cash outlays required

by the i nvestment. I t i s the rate wh i ch makes the

present value of cash flow equal zero.13?

The Net PresenË Value Method.

This method involves the fol lowing four steps:r3¡

I . The determ i nat i on of an appropr i ate d i scount rate

which reflects managementrs minimum acceptable rate of

return. This rate may be the borrowing rate or cost of

capital, the opportunity cost or the subject¡ve rate of

time preference. Th î s rate represents the 'cut-off
criterionr in judging the desirabí I ity of an investment:

2. The computation. of the present values of the net cash

inflows expected to result from the investment. The

present value of the net cash inflows discounted at the

r3? lbid. p. 27.

r3E R.0.Aplin a.nd G.L. Casìer,
Gr i d, l nc. , Co l umbus, 0h i o,

Capi tal I nvgstment Anaìysis,
1973, pp. 29-30.
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firm's discount rate shows the maximum amount of money

that the firm can afford to pay for the opportunity of

making the investment without being f inancially r.rorse

off.

3. The calculation of the present value of cash outlays

required to undertake the investment.

4 . The determ i nat i on of the net present va I ue of the

investment by deducting the present value of cash outlay

from the present value of cash inflows.

The Yield of lnvestment l,lethod

Here management seeks to find that rate of discount that

will make the present value of cash inflows expected from a

project equal to the present value of the cash outlays.

This rate of discount is the yield of the investment.r3t The

d i scount rate i s found by a tr i al and error method.

Firstly, a discount rate is arbitrari ly chosen and the

present value of cash flows is determined. lf the present

value of cash proceeds is greater than the present value of

cash outlays choose a higher discount rate. lf the present

value of cash proceeds is less than the present value of

cash outlays, choose a lor¿er discount rate. The procedure

cont i nues unt ¡ I an appropr i ate rate i s found where the

present value of cash proceeds is equal to the present value

of cash out I ays.

t3' Bierman and Smidt, op.cit., p. 28.
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The Simple Rate of Return

This approach expresses the net revenue added per year by

the investment as a percentage of the investment. lt is

commonly computed by the fol lowing formul¿' rro

E.D
f, = -------

c
where R = the average rate of return

E = the additional average annual after-tax
earnings before depreciation, expected
from the i nvestment

D = the additional average annual
depreciation

C = amount of capital required by the
i nvestment.

The manager chooses that investment alternative giving

the highest rate of return. lf funds are unl im¡ted al I

projects wi th rates of return greater than the mi nimum

rcut-offr rate wi I I be impl emented.

The Payback Per i od

This approach estimates the length of time it will take the

investment to pay off itself out of the returns generated.

The payback period is determined by the formula: formu-

ìa:ral

P=C/E
where P = the payback period expressed in

number of per i ods
C = the total capital outlay for the

i nvestment

:'ro Aplin and Casler, op.cit., p. 8.

14¡ Aplin and Casler, op.cit., p. 6.
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E = the additional projected cash flow
per per i od resu I t ¡ ng from the i nvestment.

The manager selects those projects having payback pei¡oas

less than the cut-off period set by the manager. lf funds

are unìim¡ted, all investments having payback period less

than the cut-off period wi I I be undertaken"

SYSTEI,IS THEORY

Systems theory had its early beginnings when ¡t was

recognized that the ansv{ers to certain problems required an

interdiscipl inary approach to research. Ackoff, notess

ln the last two decades we have witnessed the
emergence of the rsystemr as a key concept in
scientific research. Systems, of course, have
been studied for centuries, but something new has
been added ... The tendency to study systems as an
entity rather than as a conglomeration of parts is
cons i stent wi th the tendency i n contemporary
science no longer to isolate phenomena in narrowìy
confined contexts, but rather to open interaction
for examination and to examine larger and larger
slices of nature.r{1

The use of systems approach reflects a shift from the

commonly used analytical solution. lt impl ied that because

of the increasing complexities involved În various jobs,

isolated solutions were inappropr¡ate. Rather, a hol istic

approach was assumed to be more worthy.

The underlying rat¡onal behind the systems approach:

L t 2 P . P. Schoderbet, ltlanaqement Systems, John
Sons, lnc., New York, 197ì, p. l.

Wi ley and
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i s a perspect i ve of the organ i zat i on as a
conglomerate of i nterrel ated and ¡ nterdependent
parts. No one of the parts can perform effective-
ly without others, and any action taken on (or by)
cne wi I I have effects wh i ch can be -traced
throughout the organization and throughout the
complex environment in which the organization
exists.rrs

Bouldingtt' sees the systems framework for viewing

organizations as a dynamic one, recognizing that the

interaction of all parts ís required to produce the desired

effects. The underlying assumptions behind a general

systems theory are based on the quest for orderl iness.

The farm operation is an organization. I t possesses

componets whose interrelationships and interdependences are

crucial for its viabi ì ity. There is, indeed, a hol istic

approach to studying farm growth and income. For example,

the farmer does not breakdown the operat ¡ on i nto i ts

components, and then study each part in ïsolation; instead

he views the whole organization as an interrelated and

i nterdependent ent i ty. Other character i st i cs of a system,

such as goal seeking, inputs and outputs and the transforma-

tion of inputs into outputs, are integral characteristics of

the farm.

!r3 D.l. Cleland and W.R. King,
@,!., l,lcGraw Hill Eook Co.
ì42.

l'lanaqement: A Systems
lnc., New York, 1972, g.

L" K. Bouldi ng, "General
l'tihaj lo D. Èlisarovic
Theory, John Wiley and

Point of Viewtr inSystems As a
ed.

4. pp. 25-3
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The discussion to this point discussed theoretical ìy-re-

I ated concepts cons i dered 
" 

important to conceptuative the

model of the crop farm. As was noted earlier the crop farm

is a business firm, operat¡ng in a dynamic, uncertain,

f i nanc i al I y domi nated envi ronment where resources are

constrained, investment alternatives are examined and hard

choices made. l,toreover, the f irm is an interrelated complex

system of components. ln order to achieve the methodologi-

cal objective of this study, more than mere acquaintance

with the topics discussed was necessary. They were integral

to attaining that objective.

SII,IULATION

The ilean i nq of S imu I at i on

The term 's imul at i onr has been the source of much

controversy due to the absence of a standardized definition.

Sometimes, the term refers to rrthe assumption of the

appearance of somethíng without having its reality."t'3 T.

H. Naylor et ¿l tre defines simulation as a technique that

involves setting up a model of a real situation (systems),

and then performing experiments on the model.

r's H. Guetzkow, Si , Prent i ce-
Hall, lnc., Englewood Cliffs, N. J. 1963, pp. 1-2.

rr. T. H. Naylor, Computer Sumulation Experiments l.Jith
l'lode I s of Econom í c Svstems, John Wi I ey and Sons, I nc. ,
New York 1971.
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byProbably the most complete defínition is that proposed

Shubik.lr? He defines simulation of a system as:

The opeiation of a model or simulator which is a
representation of the system . The model is
amenable to manipulation which would be impossi-
ble, too expensive, or impractical to perform on
the entities it portrays. The operation of the
model can be studied and, from i t, propert¡es
concerning the bqhaviour of the actual system or
its subsystems can be inferred.

ln th¡s study, the word simulat¡on means a research

technique. I t conveys the methodology involved in the

construction, and manipulation of an operative model; the

model being both a symbol ic and physical representation of

the decision maker within his environment.

Use of Simulation

Simulation has been used in the past for investigating

and learning about the behaviour patterns of both individual

and group situations. ln this respect it has been used for

aircraft and other engineering designs, for the development

of information, for teaching and training purposes.r.r At a

further level of abstraction the economist has always tried

to simulate the envíronment in which he made decisions. The

graphical and methemat¡cal models used to study the impacts

of decisions and changes in important variables may be

¡r7

l4t

11. Shubik, Simulation
Amer ican Economic Review,

Guetzkow, op. cit., p. 5.

of the I ndustry and the F i rm,
Vol. 50, 1960.



I l0

cons¡dered to be simulation.

The present use of simulation in scientific I iterature is

directly related to the development of, and the rapidly

increasing uti I ization of systems analysis, the greater used

ofaformaltypeofmodel,theincreasedemploymentof

mathematicaì techniques and the development of and avai l-

abi I ity of high speed electronic computers'

conway et ¿llrr noted that o.oo"oly the oldest use has

been for.designing new systems and improving the design of

old systems in engineering, as fpr example' in the simula-

tion of air defense system. simulation has also been used

for teaching college studenis about the behaviour of complex

social systems by having the students make decisions, handle

data, and experience the consequences in the simulated

systems'comparabletothoseoccurring¡ntherealsystem.

cohen et alr50 and orcuttts¡ have also used the technique as

a training device where the trainees made decisions by

participating in comparable decision in the simulated

situation where nthe trainee is able to get some feel of

r1'R.l',.Conway,B.t'l.Johnsonand\./.1.|¿laxwell,'.Some
Problems of Digital systems simulation,rr l'lanaqement

þ!g,, Vol . l, No. l, 1959, P. 72'

r5o K. J. Cohen, et al, rrThe Carnegie Technical llanagement

Game'r in readinqs of Simulation in-Soçial 9ci9îçe, êd'
A. Guetzko@., Englewood Cl if f s, N.

J., 1962, pP. .l04-123.

t5r G. H. 0rcutt, "simulation of Economic Systems"' Ilg
American tconomic Review, vol .50, No. 5, December 1960,

P. 895.



what he would experience in the real situation and

indication of the I ikely outcome of various act¡ons

responses on his Part.rt

Several simulation techniques have been developed and

used by researchers. Some of these are gaming, llonte carlo

technique, digital computer simulation' analog computer

simulation, machine simulation and real-time simulation'

The }lonte carlo and opeational gaming methods are discussed

in this section. There appears to be confusion as to the

differentiation of the various techniques'

confusion that prompted the statement;

il'l

some

and

It is difficult to agree on a common terminology
for current gaming, however, because its antece-
dents suggest diverse usages' Traditional
war-gam i ng, Ilonte Car I o comput'at i on ' par I or games '
and Von Neumann - lrlorgenstern theory of games al I
have contributed ideas and words' Beyond this
historical ly' inspired confusion, diverse local
usagesspringuPatindividualestablishmentst'o
me.i the needs of part i cu ì ar prob I ems ' r s 2

It is this

"The Role of
. Ooerati ons

The ltlonte Carlo llethod

The name llonte Car I o i s g iven to the t'echn i que of

selecting numbers randomly from one or more probabi I ity

distributions for use in a particular trial or run in a

simulation study. I ts purpose i s to reproduce data i n the

same manner as would occur in a real I ife situat¡on. The

I s 2 C. J. Thomas and W. L. Deemer, Jr ' ,

0perational Gaming in 0perations Researcht'
Research, Vol. l, 1957, P.3.



I'lonte Carlo method

which depend in some

where exper i mentat i on

the exact formula is

I 12

in general, is used to solve problems

i mpor tant bray upon probab i I i ty prob I ems

is impracticable and the creation of

impossibìe.r53

Operat i ona I Gam i nq l'lethod

Gaming refers tó the uti I ization of a game model which

al lows human participants to serve as decísion makers,

acting within the system, and observing the performance of

the model as a resul t of thei r actíons. Usual ly the

I i terature fai ls to distinguish between games and simula-

tion, but they may be differentiated by the concept of play.

A game model simulates a dynamic environment where human

beings make decisions at various stages of the simulation

and are prìmari ly used for training. The serious use of

games for determining opt¡mal solutions for strategies and

for determining optimal structures for systems is called

operational gami ng. r5'

Despite the versatility of the simuìation technique, ¡t

is important to real ize that the usefulness of the informa-

tion provided by such a model, or indeed the validity of any

t53 D. D. llcCracken, "The llonte Carlo l'lethodtr Scientif ic
t

Elsevier Publishing @, ì964, P. l.

J. W. Longsworth, "ltlanagement Games and the Teaching of
Farm i\anagement¡r Austral ian Journal of Aqriculturaì
Economics, Vol. 13, No. l, June 1969. p. 6.l.

154
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inference drawn from a simulation will depend on the abílity

of the model to completely dupl icate an actual system. The

model bui lder should consider ¡ t of primary ¡ßportance to

approach that actuality as closely as is humanly possibìe.

SII.lULATION AND DECISION }TAKING

The decision making process has been difficult to

conceptual ¡ze in a traditional manner because of inadequate

knowledge about many of the factors the decision maker

considers. Decision making models have not adequately dealt

wi th the importance of the ìearning-process, the restric-

tions on the manager to analyse information, predicting

expectations and making evaluations on his bus¡ness.r3s

The position of the firm at a given point in time and the

directions ¡t follows over time are functions of type of

response and the ability of the manager to respond to the

various factors making up the planning environment, to the

resource base, and to the insti tutional pol icies promulgated

by the manager i a I strateg ¡ es used and the techn i ca I

efficiency of resources. The outcome of any plan of action

can be expected to d¡ffer from the expected outcome due to

imperfect knowledge.

155 a B9. L.

Used
Ph.D.

Harshbarger, The Effects of Alternative strategies
in Decision-lt1akíng on Firm Growth, Unpublished
Thesis, Purdue Uníversity, 1969, pp. 39-40.
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Thus, the manager makes adjustment in his planning

framework and may' or may not engage in new courses of

action. Hence, the behaviour of ifr" firm real ly reflects

the response of the decision maker to changes in the many

factors wh i ch assoc i ate wi th management. Because of the

several interrelated factors affecting the decision process,

real i st i cal I y there cannot be a universal approach to

decision making, but the use of simulation technique is

I ikely to produce the second best to a universal approach.

A simulation model permits decision making in countinu-

ously changíng environment characterized by a disequílibri-

um-type of growth. Risk and uncertainty are expl icitly made

very important in the dec-ision making process. The farmers

decision-making process is influenced by profit maximization

together wi th goals of the farm fami ly, technical ski I ls,

expectations and family inv'olvement. Simulation models

consider al I these factors that interact to have some effect

on the dec i s i on mak i ng process.

The importance of precedi ng and succeedi ng events as

explanations of the process change should not be treated

casually in firm growth theory.rsó Therefore, simulation

models presc.ribe a potential ly powerful approach ín

investigating the behaviour of the firm over time. lt

involves less abstraction than ín the case of analytical

r36 Baumol, op. cit., pp. \-5.
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model s. Once the dec i s i on-process has been ach î eved,

simulation generates many alternatives and chooses the best

one. I t permi ts the researcher to vary i ndeperröent

var i abì es and to observe what the effects are on the

outcome; ¡t permits the researcher to describe a part¡cular

deci sion process by fol lowi ng through the effects of

different inputs. The model is very flexible and al lows for

various concepts of management behaviour and decision in

study i ng farm growth and the dec i s i on mak i ng process. I t

allows the researcher to study the effect's of different

goals on farm growth.

By simulating for a farm over a period of t¡me one can

determíne effects on growth of price and yield variabi I ity,

land.acquisition pol icies, levels of equity requíred before

additional land may be purchased, down-payment levels and

goals of the firm. By using a simulat¡on model a researcher

is provided with much flexibility: decision rules can be

altered; planning horizon may be changed; different

expectations criteria may be usedi the entire process may be

updated to account for technology changes, new developments

in government programs etc., oF, the goal structure of the

farmer can be altered.

Decision making is a continual process

utilize all his resources and his reason

survive; farmers seek to attain goals one

man seeks to

the effort to

which is the

as

tn

of
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production of adequate food and clothing for society" The

importance of decision making at the farm is reflected in

the contribution of the farm sector to the GNP' And' yet

the knowledge of decision making is incomplete. The crux of

decision making is the process by which an individuaì

evaluates alternatives and makes a choice'

Festingerts? believes that to understand the decision-

process requires knowledge of: (a) how will the individual

behave in the decision situation' (b) his reaction after

makingthedecision,and(c)therelationexistingbetween

prior-decision and post-decision behaviour' The use of

simulation for teaching has not as yet been completely

determined and needs greater study. There is a great need

to develop ideas which could be useful to educational

agenciesdealingwithfarmers.Simulationwillgenerateand

supply information concerning growth' income potential and

the types of decisions to be expected'

Simuration permi ts apprai sar of farm programs. Good

understand i ng of those forces wh i ch shape the future

structure of the agr i cul tural sector i s i nvaluable for the

formulation of income and price pol icies consistent with

mater i al wel I -bei ng. The growi ng importance of the nonfarm

sectorintheVotingandpricingmechanismindicatesthat

t5? LeOn FeStingef' [,OllTllÇIr uss¡ì¡

iianrora Uniiersi ty Press' Stanford'
and D¡

Laì ifornia'
p. 2.



I 17

any future agricultural adjustments and pol icies should be

viewed within the framework of the national economy as weì I

as within the agricultural sector"

Simulation has been shown to be an effective method of

teach i ng farm bus i ness anal ys i s or farm bus i ness management

to adult education classes. lts use has indicated improved

decision skills more than other instructional methods. lt

is probably c apable of teaching ski I ls other than knowledge

of facts

The onus i n growth and farm management rests on the

presence of a rsuperior'manager capable of 'superior'

decision making capabilities. Realistically, such an ideal

is impossibìe but the use of a simulation model may be the

second best way to approximate it. Such a model can be used

to develop superior working managers since it al lows the

fol lowing:

¡) the use of unl imi ted var i abl es to
generate decisions,

the conseguences of changes i n act i ons
w¡th regard to decísions to be known
immediaely,

the actual behaviour of the manager and
the firm to be simulated giving a more
I real isticr decision making environ,

the ' super i or¡ manager to hand I e the
complexly-interrelated economic envi ron-
ment by h i s ab í I i ty to make more compl ex
decisions,

¡i)

rrr)

iv)
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cons¡deration of al I variations in prices
of inputsr Sêr'ies of products, institu-
tional and equi I ibrium conditions in
arriving at decisions, and

decisions are not made in an isolation-
type frame of reference.

Simulation models are usual ly nonoptimizing

models in the sense that they do not guarantee an

optimum outcome. However, by the incorporation of

search rout i nes they can f i nd the opt i ma.

Simulat¡on finds its greater relevance when the

system stud ¡ ed i s very compl ex i n terms of

i nterrel at i onsh i ps and when a great dea I of

flexibil ity is required. Specifical ly, situations

invoìving the achievement of and evaluation of

multiple goals, indivisibilities and lumpiness,

sequent¡al decisions using different decision

rules and systems analysis are germane for the use

of simulation.

THE RELATIONSHIP BETWEEN SII'IULATION AND TRADITIONAL FIRI.l
THEORY

Because simulation is normally a nonoptimizing technique

and involves several goals its reconci I iation with the

theory of production developed is not clear cut. However,

when ¡t is considered that any solution beyond the produc-

tion possibi I ¡ty frontier is infeasible given the state of

the art, it is easi ly reconci led that the solution generated

v)
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by simulation must be either within or on the possibi I ity

curve. Further, in this study the primary goal is the

achievement of maximum net income which is also reflectéd in

the maximization of net þ/orth. Conseduentl y, ¡ t can be

expected that the theoretical and actual solution wi I I be

very close. I'lhat, then can be said at this stage of

conceptual ization about the solution generated by a

simulation procedure? I t is that the solution must I ie on

or within the transformation curve and the most profitable

farmer is I ikely to be producing in close proximity to the

optimal solution generated if profit maximization is the

goal.

How can the concept of the output expansion path, that is

growth, be reconci led with simulation? Fol lowing the

prev i ous thought process, i t m i ght be expected that the

solution generated by simulation wi I I be located at such a

position within, oF on the possibility curve germa.ne to the

relevant period of production, given the set of constraints

on production. Similarly, there is no reason to expect the

solution generated by the simulation model not to move

outwards as conditions of production change. The net result

of the increase in factor usage over the planning period

wi I I be a 'simulatory' expansion path. This expansion path

will have the same connotation of the normal expansion path,

and indeed may either coincide with it or ì ie in close

proximity to it. The exact characteristics of the¡simula-



toryr expansion path wi I I depend on the profitabi I ity

farm busi ness i n associ ation wi th the personal goal s

manager

of

of

120

the

the

Should there be a significant divergence in the growth of

the fïrm under the assumptions of traditional optimization

theory from that under nonoptimizing simulation solutions?

Any production unit will minimize the cost of producing

any given level of output at the economic efficient level of

production, if the marginal physical product of a dol larrs

worth of one resource is equal to the marginal physical

product of a dol lar's worth of every other resource used.

Given the resoruce suppl ies of the farm and the techniques

of production avai lable, the product¡on transformat¡on curve

for any tv.ro products shows all possible combination of

products that can be produced efficiently. Therefore,

assuming that production is taking place within the

technical ly efficient region, profit of the farm business

wíll not be maximized only under the following conditions:

i) lf the marginal physical product of a dollar worth

of one resource is not equal to the marginal

physical product of a dol larrs worth of every other

resource.

lf the marginal physical product of a dollarrs

worth of one resource is equaì to the marginal

physical product of a dol lar's worth of every other

ii)
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theresource but the point of tangency I ies below

maximum point.

Solutions from simulation studies of the farm firm can be

ana I yzed us i ng these concepts "

I'IATHEI.IATICAL PROGRAI.1I.1ING AND SII,IULATION . A COI'IPARISON

Linear programming has had very wide appl ications. As a

result, many standard packages are .available for linear

programming; therfore, cost of computer program time, is

less than for simulation. I rwinrsr has pointed out that

I inear programming cannot deal hrith multiple and confl icting

goals. Not only can siñulation handle multiple goals, but

¡t deals with sequential decisions during the planning

horizon through different criteria.

Simulation can treat multiple goals in one of two ways.

The dec i s ion rul e wi th i n the model may be dependent on

several variables, âñy of which may represent different

goaìs. For example, the model may borrow to purchase a

machine, if an additional .160 acres of land can be bought.

But, the purchase of an addítional 160 acres may depend on

the goal of ful I ownership. The goals of .l ife expectancy

and land acquisition are both reflected

¡sE G. D. lrwin, ¡rA Comparative Review of Some Firm Growth
itlodels,'r Aqricultural Economics Research, Vol . 20, No.
3, July 1968, pp. 84-94.
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Values of any number of variables are avai lable.

Therefore, the decision maker may use any number" of

variables in the interior function. Decision criteria of

any kind may be used, and these need not be determined

before a simulation run.

The greater advantage of simulatiobn is its flexibility.

Since it takes on any structure depending on the specific

prob I em, ¡ t can i ncorporate any amount of var i ab ì es ,

decisions rules and interrelationships required to portray

the problem realistically. ln the case of mathematical

programm'ing, relationships must be I inear. Recursive

programming, when used over more than one period, may

prevent the achievment of optimum long-run solution, by

having attained short-run opt¡mization in the earl ier

period" l'lulti-period programming, however, does not suffer

this disadvantage.

There are, some disadvantages involved in the use of

simulat¡on. Among these are:

i) heavy cost of development of the problem in terms

of computer logic,

¡ i) long time for a computer run,

¡ ¡ i) large core storage requi rement,

iv) specification of heurist¡cs, and

v) model evaluation and verification.
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cHo r cE 0F s r r.luLAT r 0N TEcHN r QUE

The preceding discussion led to the chgice of simulat¡on

as an appropr i ate techn i que i n terms of the purpose and

objectives of this study.

Simulation al lows the incorporation in the model of al I

the theoretical concepts discussed previously. The abi I ity

of the technique to permit specification of heurist¡cs is

i mpor tant . l.lany dec i s ions taken by the f armer are ' na ive I

and i ncorporate ' hunchesr or heur i st i cs.

ln studying the farm business for the purpose of this

thesis, it is required to incorporate any kind of relation-

ship relevant to the farm and its environment. Simulation

adquately permits this. By providing the. opportunity for

sequential decision criteria, by being able to incorporate

the prédominating non-linear¡ties that abound on farms, by

adquateìy allowing for indivisibilit'ies in the decision

variables, and by providing for the evaluat¡on of actual

farm-situation alternatives, simulat¡on bras selected as the

most appropriate empirical technique.
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SUI'1I,1ARY

The purpose of this chapter was to isolate t.he theoreti-

cal concepts which provided input for understanding tfre

behaviour of the agricultural firm, and empirical techniques

for constructing the model as a representative of the firm.

Neoclassical economic theory was. the actual basic bui lding

block. The addition of behavioural theory concepts, risk

and uncertainty, and dynamic aspects of growth assisted in

setting the firm in real world perspective. Capital

investment theory provided insights into credit management

and portfol io control needed for firm survival and growth.

Systems theory gave insights ínto the fÌrm as a system with

interdependent relationships, all of which act together to

prov i de the des i red effect.

Finally, the empirical technique of simulation used in

the study rrras i ntroduced and i ts cho i ce as the mode I

technique justified. The concepts discussed here form the

framework from and within which the model of the farm is

developed in Chapter lV.



CHAPTER IV

THE CONCEPTUAL I.IODEL

Previous chapters have col lectively presented the

problem, developed the bases from which the model is to be

formu I ated, i dent i f i ed the centra I themes of resource

control, financial management, and rates of return to fixed

inputs, and briefly reviewed some pertinent I iterature.

This chapter discusses. the conceptualized model. lt

identifies some fundamental characteristics of simulation

models: its purpose, essentials in planning the model, and

val i dat i on. The farm model i s then presented i n terms of

i ts formu I at i on, descr i pt i on, subsystems and var i ab I es.

PURPOSE OF SIÈ1ULATION

Simulation methodology is used for two major purposes:¡5e

¡) To predict the outcome of a system. As forecasters

of behaviour, no consideration is g¡ven to the

specific mechanisms and processes involved; no

theoretical posítion is necessari ly clarified.

t5t R.S. Lehman,
I ntroduct i on,
Hi I lsdale, N.

Computer S imu I at ion and f'lode I i.nq: An
Lawrence Erlbaum Associates, Publ ishers,

J. 1977, p. 13.

-125-
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To maximize the scientific benefit by expressing,

testing and exploring relationships and consequenc-

es implied by theory. Here, primary interest is

the advancement of theoretical understanding of the

processes involved in a system.

The use of simulation in this'study is both predictive

and exp I oratory . The mode I a I so attempts to prov i de

instructional benef its by demonstrating particular relation-

ships between input variables and parameters and the outcome

atta i ned.

CONCEPTUAL I ZAT I ON OF S I I'IULAT I ON I.IODELS

An essential step in planning any simuìation is the

detai led specification of the conceptual process. A

conceptual model is a concise, systematical ly organized

statement of the process, including the specification of

input, output, processes and subprocesses involved, the

variables, parameters, and organization of the relevant

data. I 'o

A successful conceptual simulation model should possess

three general criteria: r6r

i ¡)

TóO

tór

lb¡d. p. 28

I b i d. pp. 22\-2\\ .
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The process must be dynamic. Unl i ke symbol ic

models in which time is allowed to vary backward

and forward, procedural or simulation models

uti I ize time as a unidi rectional forward character-

istic. The execution of the model on a per segment

basis, for example, on a per year basis, represents

the dynamics of the system.

The process must be a rclosed'one. All relevant

input and variables must be completely specified.

The þrocess must be vrel I specified.

Spec i f i cat i on of the f,lode I

A wel I specif ied simulation modeì consists of six vital

elements; units, properties, inputsr pFocêSSêS¡ seguencing,

and consequences. Un i ts or components are the ent i t i es wi th

which the model is concerned, and which are to be operated

on by the process. Among these uni ts are the economic

factors, institutional parameters, pragmatic considerations,

and goals of the farmer.

Properties are the sets of values and constants relevant

to the un i ts. They are the status, i nput and output

variables. lnputs initiate the processes and may be control

parameters, experimenter-specif ied or u.".-rp""if ied. They

assist in developing patterns of behaviour of components.

Output variables are generated by the components of the

i)

¡¡)



t28

system. The status of a unit at any t¡me is determined by

i ts propert i es.

Processes are the actual working parts of the simulation"

They comprise the functions, procedures and relationships in

a model, serving to indicate how variables are related to

uni ts, to each other and how changes i n var i abl es are

generated.

Decision-making is an integral part of the model,

contributing significantly to the processing order.

Sequenc i ng i nvolves the success ion of processes and

subprocesses in the execution of the simulation. Flowchart-

ing effectively portrays the temporal sequencing of the

system. Consequences are output of the system obtained

either duríng processing or at the end of programming"

VAL I DAT I ON OF S I I'lULAT I ON I,IOOELS

Val idation is one of the most d¡fficult and critical

aspects of simulation. I t is the determination of how wel I

the model reflects the real world situation it purports to

represent. A val idated model impl ies its adequacy especial-

ly with respect to the design objective. A distinction is

usual ly made between val idation and testing and verifica-

t i on. Test i ng refers to the test i ng of the program for

errorsr that is, debugging. Verification attests to the

correct operatíon of the program.
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No general ly agreed procedure for val idation exists

because of the possibility of havíng multiple criteria and

because val idity depends on the purpose of the study.r62 Thé

abi I i ty of a simulation model to generate testable hypoth-

eses poses another problem for val idat¡on.r.3

Val idation is related to the relationsh¡B between the

output of the real and simulated systems, to cred¡b¡lity of

the theory as a legítimate scientific statement, and to the

theory's relationship to the model . Vaì idation of a model

may be accompl i shed i n the foì lowï ng ways: I Ér

Comparison of two outputs. A valid simulation

gives output that is statistical ly the same as that

obtained from the real world system using compara-

ble data. lndistinguisability tests are the basis

for compar i ng va I i d i ty. These tests do not

distinguish between outputs, and do not indicate

whether the model can advance scientific under-

standing.

Theoretical validity. The model is required to

meet the normal requirements of the scientific

method.

i)

¡¡)

'.62 lb¡d

r53 lbid.

r.. lb¡d.

pp. 230-231.
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a representat¡ve ofVal idation of the model

theory.

lndistinquishabi ì ity Tests

The accuracy of the theoryrs prediction is assessed by

the degree of fit between the results of the simulation and

the reaì world si tuat¡on. I f they are; the simulat¡on

passes the test and vice versa. Procedures adapted as tests

are the Tur¡ng test, Turing-extens¡on test, and 'known

resul tsr matching techniques. r's llost researchers f i nd the

Turing-type tests highly cumbersome, and utilize 'known

resu I ts ' techn i ques . The procedure of match i ng known

results involves establ ishing a series of experimental runs

of the model and assess i ng the goodness of f i t of the

resu I ts .

Evaluating thermatchingr is done by a simple inspection

of results, by side-by-side comparison of protocol output,

and by stat¡st¡cal goodness of f¡t.

l,lul tistaqe Procedurer ¡ 5

:.6s 0p.cit. lbid.
l65 T. H. Naylor, (ed),
l,lodels of Economic Systems, John Wi ley and Sons, lnc., New

York, l97l.
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Th i s va I i dat i on procedure emp I oys the phenomenae of

rational ism, empiricism, and positive economics. The first

stage describes the behaviour of the system as a set of

postulates - the hypotheses. The second stage tests the

validity of the hypotheses. But, these hypotheses may faiì

the scientific method requirement_of falsificat¡on, and may

ei ther be abandoned or reta i ned wi th no effect on the

overall validation. The final stage assesess the abilÌty of

the model at predicting outcome of the system.

l'lai sel -Gnuqnol i Procedurer ó 5

Validation is accomplished by observing to what extent

the model meets its design objectives. lt is assured in one

of three ways as depicted in Figure 2.

rr¡J

by the use of expert react¡on to the simulation

(left-hand channel) .

by being built into the simulat¡on model (centraì

channel) .

by comparing results with set standards (right-hand

channe I ) .

lf the results were statistical ly the same as real world

results, ¡f the theory stands the test of scientific

methodology, and ¡f the simulation program represents an

i)

í¡)

166 H. l,laisel and G. Gnugnoli
Stochastic Svstem, Science
Chicago, 1972, p. 33.

t
Research Assoc i ates, I nc. ,
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F i gure 2: ESTABL I SH I Nc THE VAL I D ITY 0F A COI,IPUTER
SII{U.LATION

.A seri?s ot
stmulalton runs
is des¡gnect. tn
a slalrslrcelly
Yahct way. lo
checl lhe s¡mulelion
ys. lhe slsndards

Source! H- ì4alse1 and G.
Systensr Sclence
P,34.

Thc Cho¡Cc Ol whiCh
ol lhesc two palhs
lo tollow i3 maclr tty
lñc conlrol group and
ócpcndS on whelhet
or nol rnor! ctala arc .
nc?deó rô orcttr lo
makc thÊ rnodrtrceÛons
lhal arc rrc¡urrtcl

Gnugnoll, Sl¡nr¡latlon of Dlscrete Stochastlc
Research Assoclates, Inc., Chlcago, L9?2,
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appl ¡cat¡on of the theory, then the model can contribute to

scientific knowledge

The val idation procedure fol ìowed in this study involved

assumptions of theoretical val idity (general ity, falsifi-

ability, accuracy and simplicity); as a representat¡on of

the theory as shown by the documentation of the simulation

program including the program logic and rationale; by

reaction of experts to the model formulation, logic and

subsys tem resu I ts , and by match i ng resu I ts f rom the

simulation subsystems and the complete system with histori-

cal real world resul ts.

Val idation Tests

The actual tests used for establ ishing val idation were:

Studentrs 'tr test, Theilrs lnequality Coefficient, Goodness

of Fit and Root l'lean Square Simulat¡on Error.r'?

L'7 Detai ls concerning these tests are avai lable in the
fol I owi ng texts:

D.V. Huntsberger and P. Bi I I ingsley, Elements of
Statistical lnference, 4th ed. Allyn and Bacon, lnc.
l¿lassachusetts , 1977 , pp. 219-232,
Henry The i I , Econometr i cs and l,lanagement Sc i ence,
I'lanaqement Sc ience. Vol . I I , No. 10, June 1965, pp.
8200-82r2.,
G. Snedecor and W.G. Cochran. Stat¡stical t'lethods. 6ttr
ed. lowa State Universi ty Press, Ames, lowa, 1967. p.
5\9,
P.S. Pindyck e D.L. Rubinfeld. Econometric l,lodels and
Economic Forecasts. f'lcGraw-H i I I Book Company, Toronto,
1976, pp. 3t\-32o.
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PRESENTATION OF THE I'IODEL

F i gure 3 shows the genera ì procedures used i n ihe

development and formulation of the model. The presentation

of the prob'lem in Chapter I provided the objective relation-

ship with an indicator of performance by which alternative

solutions to the problem could be evaluated. lt is now

required to identify al I relevant variables, those whose

behaviour and values affect the performance of the system;

control lable, noncontrol lable and parameters.

I,lODEL FORT'IULATION

I n order to formu I ate the model deta i I ed i nformat i on

about the system was required. This information should be

adequate enough to provide a complete and concise represen-

tat¡on of the state of the farm operation at any time

regardless of what simulation run is being processed. The

f arm operat ¡on i s a comp I ex one r¡rarrant i ng i ts representa-

tion in the form of subsyst,ems. Conceptual ly, ¡t involves

the description of the dynamics of the system as viewed

through photographic snapshots of the farm oper.ation, at

very small ¡ntervals of tíme throughout the time of

operation, giving in effect, a continuously operating system

with changes in state and processes, in all directions and

even subj ect to cond í t i ona I events .
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Figure J: FLOW CHART 0F STEPS IN"THE USE 0F Sll.lULATlON

.A scrics of
simulalton runs
is des¡gnecl. in
a slðlrslrcally
vahd wey. lO
check lhe Srrnulalion
vs lhe slafìdards

Sou¡cei H. Ì{alsel and G.
SYstens' Sclence
P,34.

Thc cho¡cê ol which
ol lhcsr lwo paths
lo fol¡ow t3 fnãde bY
lhe control group and
deprncls on whethel
or nol more ctala are
ñeedld rn otdlr lo
makc lhr modrfucel¡ons
lñâl arc rêQurrêcl

Gnr:gnollr Slnt¡latlon of Dlscrete Stochastlc
Research Assoclates, Inc., Chlcago, 1972,
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Such an accompl ishment demands information about the

detai led behaviour of the system from very many sources.

These sources of i nformat i on i nc I uded research I i terature,

other publ ications, news from communication media, discus-

sions w¡th knowledgeable people including professors,

advisors, farm experts and farmers. Data are required to

estimate parameters and variable Values currently and in the

future and to be used to val idate the model.

The next step deals w¡th the combinat¡ons of the

components and subcomponents ¡nto the simulation model.

This phase is fac¡ I itated procedural ly by use of flowchart-

ing. The flow chart indicates the logical rules with which

information submitted as data are treated, and represents

the sequencing aspect of a simulation.

Next, the logic of the flowchart is translated into a

computer language and becomes the computer program. The

computer model comprises the various subroutines represent-

i ng the var i ous events or processes operat i ng i n the

perceived system. Subroutines are very important since they

display the model bui lderrs hypotheses about how the system

operates.

The subroutines are independently debugged, verified, anq

tested for validity in output performance. When all

subrout i nes are debugged, they are ama I gamated i nto 
. 
the

complete program which is debugged, verified, and val ídated.
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Subsequently, the model is run, statistical experiments are

designed using the model as the experimental plot, output is

generated, analysed and results establ ished. Final ly

recommendat¡ons are made.

The object¡ve in formulating the model is to be able to

describe the state of the system every time changes within

the system occur and to use the informat¡ons to deduce

future output and future behaviour of the system.

DESIGN OF THE I'IODEL

The model is constructed to simulate the growth and

operation of a crop farm producing wheat, oats, barley, tyê,

flaxseed, rapeseed, hay and forage seed in a dynamical ly

uncertain decision-making environment. The principal goal

is the maximization of farm net income, net worth, and net

cash flow with secondary goals of meeting the specified

consumption needs of the fami ly and other restrictions.

Figure 4 displays the object¡ve of the model components,

the conditionsr pâFânreters and variables to be specif ied,

the decisions made by the farm manager and/or the model, the

information provided by the computer. The remainder of this

chapter wi I I discuss the essential characteristics of the

farm firm involved in this study.
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F i gure 4: THE CROP FARII l'10DEL
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THE COI,IPONENTS OF THE S II.IULAT ION I,IODEL

Parametr ic Coeff i ci ents

The model uses tþro types of Parameters. Type one

parameters represent the part i cu I ar s i tuat i on be i ng

investigated. Among these are coefficients representing the

initial situation of the operation under investigation and

may include the type of farm, farm acres, acreage under

crop, acreage under summerfal low, machinery complements,

initial debt and financial sítuation, tenure status, and

decision parameters such as number of years to be simulated

and output tables required. The initïal values of the

parameters in this group may be submitted by the user.

The other type of parameters are given values by the

computer model. The model does not al low the user to modify

the values of these parameters which have been developed

based on al I avai lable research work and wri tten I i terature.

While the model may be criticised for this rigidity, ¡t is

assumed that the data in this grouP are sufficient to

encompass most possib¡lities. ln addition to which ¡t

significantly reduces the core storage demands of the model,

and therefore, the cost involved.
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Operational llodes

The model operates both deterministical ly and stochasti-

cal ly. ln the deterministic mode the user assumes that the

values of al I coefficients are exactly known. Use of the

model i n the stochasti c mode recogni zes the dynami c

uncertainty prevailing in the economic environment. The

vaìues of the coefficients used are derived from random

distributions of values to which subjective probabi I ity and

conf idence are attached. Subrouti nes PROBAB, GAUSS and

RANDU (Appendix A) deal with the process of generating

probability distributions and drawing random variates

representing values of stochastic variables mentioned

earlier in Chapter ì.

Goa I s of the ltlode I

Economic theory assumes that man is a rational being

capabl e of cons i stent rather than i ncons i stent order i ng of

preferences. This is done primari ly for convenience in

studying economic phenomena in an orderly pattern instead of

the chaotic state that wil I exist if each individualrs

behavioural pattern was al lowed to vary. The behaviour

exhibited by individuals is oriented towards specific

satisfactions or goalsi their wants and their desires have

been the nuclei of economic actions and decisions. ln turn,

the economy of any social unit is designed primarily to

Satisfy the demands of its members.
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speak i ng n Canad i an agr i cu I ture and i n

particular I'lanitoba agriculture, is dominated by the

owner-operatoltype of f arm organ i zat ï on. 1 ó s Consequentl y,

one can identify the fol lowing primary goals:rót

¡ ) I ncreas i ng farm net i ncome.

¡ t) lncreasing and positive net cash flow.

i¡i) lncreasing farm net worth.

iv) l,leeting a certain basic family consumption level.

v) Reducing the debt of the farm business as reflected

by farm equ í ty.

Anci I lary goals may include the desire to increase

leisure time, to achieve a certain I iquidity level at

retirement age, to provide a certain level of education for

the operatorrs chi ldren, and growth to a maximum acreage.

It is to be noted that the goals are not only likely to be

conflicting, or to be met simultaneousìy, but are to a great

degree mutual ly inclusive. The farmer may find it very

d¡ff¡cult to achieve an increase in earnings as wel I as to

devote a greater number of hours to leisure; so too might be

the confl ict when he attempts to decrease risk and debt at

the same time as increasing the farm net income. Because of

occurrence of multiple confl icting goals, the process of

r58 See Table 6, page l!l: 59.52 of al I farms in I'tanitoba in
1976 were operated by full-owners and 33.82 were
par t-obrner -par t- tenant .

r6t These terms are defined in Chapter I I

length in Chapter Vl l.
and discussed at
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growth to attain the highest income level is very intricate

and complex. Simulat¡on provides a means of reaì istical ly

portraying a farm operation where multiple mutual ly

inclusive goaìs are involved"

Study Area

The study is relevant to the Province of ltlanitoba.

Figure I shows the tlvelve crop reporting districts for the

Province. Prior to 1977, there were fourteen districts as

shown in Figure 6. F¡gure / shows the crop var¡ety zonat¡on

map wi th deta i I s of growi ng season, degree days, hrater

deficits, and constraints to crop production. Figure 8

shows the soi I associations of the province. The average

annual precipitation for the Province is 523.9 millimeters

wi th an average of 63.6 mi I I imeters fal I i ng between Apr i I

and Jul y and about J!. ì mi I I imeters fal I î ng beth/een August

and October.

Crop farms in general and grain farms in particular are

predominant. I n 1976, almost 50 percent of the total

agricultural land was in crops. This figure represents

roughly 73 percent of the total improved land. Approximate-

ly 6J percent of the farm production value in lgTg was

contr i buted by crops wh i I e farm cash crop i ncome contr i buted

98.66 percent of the realized gross income in 1979. 0f the

9,964,100 acres of crop production acres in 1979, wheat used
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Figure !: tlANtT0BA CRop REP0RTtNG DtSTRtcls REVTSED 1977

SOURCE: Manitoba Departnent of Agriculture, 1979 Maniroba yearbook
of Agriculture, Queen's Print,er, trIínnipeg, Manit,oba, Canada.



J0 percent, oats 4.1 percent, barley

12.5 percent, rapeseed lJ.! percent
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lh.6 percent, flaxseed

and rye l"J percent.r?o

1?0 The above statistics were calculated from information
and agricultural statistics found in Yearbook of
I'lan i toba Agr i cu I tur e , 1979 .
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F i gure rlAp 0F souTFÌERN r,lANrT0BA SH0WTNG PRE-1977 CRoP

D I STR ICTS
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F i gure /: CROP VAR I ETY Z0NAT I 0N l'lAP FOR l.tAN IT0BA
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Figure 8: l'lAP 0F l'tANlT0BA SHOWING S0lL ASSOCIATIONS
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llarket i nq of Products

For simplïcity the model dos not differentiate between

sales to the Canadian Wheat Board and sales on the open

market.

All products are sold both to the Canadian Wheat Board

and on the open markåt. The model assumes that al I crops

need not be all sold at the end of the crop year. The

maximum quantity marketed of any crop is given by multiply-

ing the crop seeded acreage and the yield per acre. The

yearly quota, or normal al lowable marketable amount is given

by multiplying the seeded acreage of the specific crop by

the quant i ty marketed per acre i n the rel evant year. I f

quantity marketed ïs not available then the allowable amount

that can be marketed is the . quantity produced which is

calculated as the difference between the quantity harvested

and the landlordrs share.

The quantity harvested is the acreage harvested times the

yield per acre. lf the harvested acres are unknown, the

model assumes that the quantity harvested is the seeded

acreage times yield per acre, and that the guantity produced

i s the quanti ty harvested. The landlord share i s given by

multipìying the landlord share acreage equivalent and the

yield. The quantity not marketed is stored. Storage and
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market¡ng procedures are described in subroutine STOCST

(Appendix A) , which also handles marketing of crops, whi le

the data is described in Appendix B. The quantity marketed

per acre per year was obtained by dividing the total

quantity of the crop marketed in that year by the crop

seeded acreage. lf the model is operating in the stochastic

mode marketing values are generated probabi I istical ly ¡n

subroutine PROBAB (Appendix A) .

Regression analysis of historical data was used to deduce

the quant i ty of crop marketed per acre for the years

1980-85. The generated equations and stat¡stical coeffi-

cients are presented in subroutine TRENO (Appendix A).

One criticism of the narketing component is the nonuse of

del ivery quotas. However, due to problems in reading the

quota levels (O - opgn bushels per needed acre) in the

computer program, ¡ t was dec ided to use the present

approach. This represented the actual calculated quant¡ty

marketed of each crop per area. For the purpose of this

thes i s the marketi ng guotas and del ivery guotas are

synonymous.

Crop Production Al ternatîves

Three soi I types are assumed in the model, namely: (l)

Type I is the light soil, (2) Type lì is the medium soil,

and (3) Type ìlI is the heavy soil. Light soíls range in
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textural class from sand to loamy sand, medium soils range

in textural class from loams to sandy clay loams whi le the

heavy soi ls consist of the clay loams and heavy clays" The

classifications used here are more practical and convenient

than other land classifications.

The model does not operate wi thout crop production

al ternatives. The crop production al ternatives permi tted in
the model consist of the fol lowing:

trt,

The production of (a) wheat, (b) oats, (c) barley,

(d) Fyê, (e) rapeseed, (f) flaxseed, (g) hay, (h)

forage seed, and (¡) summerfallow.

Any comb i nat ¡ on of the above enterpr i ses con-

strained by (a) the relative profitabi I ity of the

crop vis a vis its contribution to farm net income,

and (b) the acreage al location I imi tation of the

farm plan. ln this connection n¡nety seven plans

from six .types of rotations are given as input.

These rotations were expertly selected in terms of

the benefits of rotat¡on (i.e. green manure,

seedbed, disease control, ni trogen) . No other

rotation is perm¡tted in the model.

Three land preparations (soi I condi tions) are

a.l lowed: summerfal low, stubble and sod. Each crop

may be grobrn on none, âñy, all or in combinations.

ln general, wheat is always grown on summerfallow.

¡)

¡i)
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The fol lowi ng ti I I age arrangements are permi tted i n

the model: (a) no plowing, (b) all fall plow, (c)

two-third fal l-plow-one-third spring pìow, (d)

one-third fal I plow - two-third spring, (e) al I

spring plow, and (f) one-half fall plow - one-half

spring plow.

There are twenty sequences of operation, comprised

of the sequence of operation and the number of

times over. These have been selected on the basis

of past research, consultat¡on with farmers, crop

production special ists and extensíon special ists.

No al ternative but those spec i f i ed as data i s

allowed in the model. The user is required to

select one of the sequences or the one that more

closely represents his seguence. The type and

sequence of operations carried out before seeding

of crops depend on the crop and the land condition

in spring. The land condition in spring can be

summerfal low, stubble or sod. Each crop may be

grown on any or all of the above situations. There

are three sequences for the preparat i on of

summerfallow land. The model allows one sequence

of operation for each crop on stubble and sod. lt

al ìows one seguence for seeding wheat on summerfal-

ì ow once the summerfa I I ow preparat ¡ on seguence i s

determ i ned .

v)
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F i el d operat i ons are separated i nto preharvest and

harvest. The preharvest operations for al I crops

on summerfallow and sod are assumed to be the same.

The preharvest operations for wheat, oats, barley

and rye on stubble are the same but differ from

that of flax on stubble. Preharvest operations for

rapeseed on any I and cond i t i on i s the same.

Harvest operat¡ons for all major crops are assumed

to be the same. Summerfal low field operations are

carried out in the summer and fall of the previous

year.

A no-tillage sequence is permitted in which case

the fal I operations involve the use of a straw-

spreader and sprayer . I n spr i ng, the operat ¡ ons

include the use of a sprayer and triple disk-drill.
Cultural operations are also divided into preseed-

ing, seeding and postseeding categories.

The schedule of operations is specified in the

model. lt is based on the fourteen periods into

which the farm operation year is divided. The

basis for the division is the seasonality of the

farm operat ¡ on. Per i od one covers the i nterva I

September l! to September 30, whi le period fóurteen

lasts from September I to September .l5. The model

assumes that no field operation takes place between

October 3l and llarch ll. During this period the
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farm manager i s ma i nl y concerned wi th the pl anni ng

process.

l,lore details on the above are found in subrou-

t i nes FI.îPLAN (Append i x A) and i n the computer

program avai lable from the author.

Each period consists of the number of days, the number of

days possible to work on the farm, the operations to be done

dur i ng the per i od, and the percentages of the operat i on

completed for each crop. Fai lure to operate as specified

results in a penalty to the operator. The manager specifies

when there are delays in seeding and/or harvesting for each

crop by the number of days delayed. This is then translated

into a reduction in bushels yielded per acre on the basis of

formulated equations in subroutine BUSHEL (Appendix A and

the Computer Program).

For example, the r,eduction in bushels yielded per acre

for seeding delay and harvesting delay is: (DESHRV(l,J,K)).

The calculation is:

SDFR (1,J,I) YC PNLSED (NI,ISD) + HRVDF (1,J,I) ¡t PNLHRV(NI)

SBFR(t,J,K) = SDEL (rp) -SCOHST(lP) .

HRVDF (t,J,K) = HRVDEL (lp) -nCOnST(t P) .

where:
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DESHRV(l,J,K) = sum of reduct¡on in bushels per acre for

seeding and harvesting deláys on a given

rotation for a given plan and a given

crop.

SDFR (L, J, I ) = number of days that seed i ng i s del ayed for a

given crop in a given plan on a given

rotat ¡ on.

PNLSED(Nl,lSD) = specific seeding deìay penalty in busheìs

per acre per day per crop per I and

condit¡on.

HRVDF(L,J,l) = number of days that harvesting is delayed for

a given crop, in a given plan on a given

rotat i on.

PNLHRV(Nl) = specific penalty for delay in harvesting per

crop.

SDEL(lP) = number of days each crop is delayed in seeding.

SCONST(lP) = a fixed parametric value establ ished by

Agriculture Canada - Brandon station that

is deducted from seeding delay.

HRVDTL(lP) = number of days each crop is delayed in

harves t i ng.
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HCONST(lP) = a fixed value to be deducted as a correction

factor in establ ishing harvçsting delays.

Essentially, the crop production alternatives and their

components make up the farm plan or cropping system being

investigated. The operator may specify the farm plan in

detail given the above alternatives or allow the model to

select the best plan

Ferti I izer Use

The proper use and management of ferti I izer Ïs important

to the production of crops. The model permits the user

either to name the fertilizer or allow it to be determined

within the model. The model permits up to five different

ferti I izers per crop. Three ferti I izer situations are

catered for, namely;

The amount of a ferti I izer material used can be

specified, for example, 200 pounds of ammonium

phosphate per acre.

The amount of each nutrient can be specified, for

example, 20 pounds of nitrogen per acre, 30 pounds

of phosphorous oxide per acre, and '10 pounds of

potassium oxide per acre.

The model selects the appropriate ferti I izer from

the recommended rates of appl ication for each crop,

soi I type and land condi tion. Ferti I izer decisions

are executed in subroutine FERTLZ.

¡)

ttJ

r tt,
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F inancial Arranqements

The financial aspect is shown in Figure !. The model

permits three types of indebtedness within the model:

i) long term indebtedness with a term of repayment

greater than ten years.

¡i i)

medium term indebtedness with a term of repayment

from eighteen months to ten years, and

short term indebtedness with a repayment period up

to eíghteen months.

The security on long term loan is real estate, that for

intermediate term loan can be real estáte, machinery, grain

or chattel, and the security on short term loan may be grain

in storage on the farm, and the general business standing of

the f i rm.

For each loan type, a 
.minimum 

predtermined amount of

collateral is required as security. This is given as input

in the CAPSOR table (Appen¿ix A). The model incorporates

the sources of capital, the períod of amortization, interest

rat,es charged on cred i t from d i fferent sources, the

borrowing cei I ing and the maximum debt-equi ty ratio

required. For initial loans, the user specifies the sources

of loans by lenders, from those specified as input. He also

specifies the number of conversion periods over which the

loan is paid. Amortizatíon schedules are also incorporated.

Two schedules are used; the equal payment of principal and

i¡)
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i nterest, and equal payment of pr i nc i pal wi th

on the remaining balance. These schedules are

detail in subroutine FINANCE (Appendix A).

r60

interest paid

presented i n

Borrowíno and Borrowino Capacity

The ability to borrow in order to finance the acquisition

of control of resource use is constrained by the total

borrowing capacity of the farmer and his risk aversion as

represented by his credit reserve requirement, debt-asset

ratio and maximum debt structure rat¡os. This topic is

discussed in subroutine FIN0EC (Appendix A)

Present Asset. L.i ab i I i t i es and Resources

The model regu í res that the uier spec i fy h i s current

assets, liabilities and other resources. Figure l0 itemizes

what these may be. lnventory value for machinery, bui ldings

and grain in storage are calculated by the modeì but the

user ís required to furnish values of other resources. The

initial inventory of machinery is specified by the type,

âgê, year of purchase, and initial purchase price. The land

avai lable for crop productíon is specified by the tenure-

ship, that is, as full.y owned, cash rent, rent-to-purchase,

and share rent. The user is also required to specify the

total farm acreage and the acreage to be cropped to

individual crops. The value of land, land rental and
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acreage in summerfallow are calculated by the model if the

user does not specify what the values are

The present supply of avai lable labor and the maximum

amount of I abour from fami I y, temporary and permanent

sources are specified for bi-weekly periods. All other

assets such as building and equipment, and grain must be

specified by the operator. The operator is also requíred to

detail his current debts by length of loan, and his principal

.and i nterest payments f or both i ntern:ed i ate and I ong term

loans.
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Figure 10: FARM RESOURCES
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Land Resource

Land is the most important resource in agricultural

production and is the focal point of decision-making in this

study. Details about land decisions are presented in

subrout i nes ALL0C, LANOEC, LAN I NV and FSTAR (Append i x A) 
"

Here, only a few remarks are introduced.

The model permits acquisition of control of the land

resource by outright purchase, rent-to-purchase opt¡on,

share-rent and cash-rent. Decisions on any one of these

methods of control are made in subroutine LANDEC. Decîsions

on . whether I and i s to be rel eased are made i n RELESE

(Appendix A). Land investment decisions are made in

subroutine LANINV. ln this subroutíne, the maximum bid

price is calculated together with the debt-carrying capacity

and debt needed to acquire control. Subroutine FSTAR is a

function doing the actual b¡d price calculation and when

cal led by LANINV returns LSTAR (=maximum b¡d price) .

Subroutine ALLOC carries out decisions on the actual land

al location.

ltlode I Res tr i ct ions

Figure ll shows the restrictions on the model. The model

requires the user to present information on the maximum size

he wishes to control, the total cash available and the
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labour available (subroutines LABltiAC, LABOUR (in Appendix

A). The maximum acreage is the indication of the size

achieved but both labour and capital avai labi I ity affect the

size, rate of accretion and farm organization.

The user may indicate what his capital restraints are in

any one of the fol lowing ways: (l) debt-asset ratio, (2)

maximum total debt, (3) intermediate debt, (4) long term

debt, and (5) maximum short term debt per period and (6)

debt structure ratios. The farmerts labour restríction is

the total labor available per period but he hires permanent

and temporary labour as the cropping acreage and machinery

complement requi re.

F inanc ia ì l,Ji thdrawa I s

The model allows cash to be withdrawn in addition to that

for crop production for the fol lowing:

t. Fami ly I iving expenses.

I nvestments.

Other cash expenses.

Taxes.

2.

3.

4.



Figure II: RESTRTCTIONS ON THE MODEL

Debt

Constraints

Rate of Growth

Síze

Debt/Asset Ratio
Short Term Loan
Intermediate'Iþrm lÆan

Irand

Iong Term Ioan

Total Indebtedness

Acreage Added,/Year

¡Cropping Acreage
lrotat Farm Acreage

Land Use Capabtlity

Planning Horizon (20 lears)

Labor

Principal
Palments

erincipal
Payments

Family Labor
Field Time Available
Temporary Hired Labor
Permanent Hired Labor

rOwned
crass t- L*r,r.*[:f,:].

Class II ¡Ourned rCashLRented- Lsh"r.

-crass "ttffffi:.-- Ëf,:L
H
Oì
(¡l



t66

Fami lv Livinq Expenses

Cash i¡ithdrawal for family I iving expenses is based on the

consumption function suggested by Patrick and Eisgruber,¡?¡

Three other Consumption functions were estimated, namely,

the I inear, log-l inear and Brakersr?2 Both the I inear and

log I inear were poor explanatory functions and were

rejected. Brakers was a very good explanatory function,

accounting for ninety-three percent of the variation in

consumption. However, Patrickrs function was chosen for use

in the study due to its superior explanatory power" The

function is expressed as:

C=a+bY+dF+eA-PFz

where

gA2 * u

C = the farm family current consumption expendîtures in

dol I ars

Y = farm family total net income after deductions for social

contr i but i ons and taxes.

F = farm family size, less than or equal to five.

r?r G. F. Patrick and L.l'1. Eisgruber, rrThe lmpact of
llanagerial Abi I ity and Capital Structure on Growth of
the Farm F i rm,rr Amer i can Journal of Aqr i cu I tural
Economics, Vol. 50, No. 3, August ì968.

112 lb¡d.
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A = farm operator's age.

The evaluated equation is:

ô = -go.lg + .or8Y - 71o.36t
(.002s) QL.Lz)

g¡. g8l + 72 "83F2 - .O23tz
(0.43) (2.36 ) (.uu35)

R2 = .999

The difference between the function estimated by Patrick and

E i sgruber and the evaluated one , i s that whereas the former

arbitrari ly weighted average farm income in time periods t,
t-1, and t-2 to introduce a lag and to smoothe the consump-

tion expenditures the latter does not. Additionally, the

latter function deducts contribution for social security,

the former does not.

I n order to ach i eve the sat ¡ sfactory consumpt i on

expenditure requirements for any year, total family net income

must be greater than the value of fam family consumpEion

expenditures by at least the ríse in the cost of I iving

index. The minimum levels of consumption for fami I ies of

g iven s izes are: 1? 3 (l) a f ami ly of two, $3,600 , (2) a

family of three, 54,300, (3) a family of four, 55,OOO, and

(4) a family of five, $6,500.

I ? 3 C. L. Barber
Planning and
ât, Provi nce

l.Jelf are Pol icy in ltianitoba, A Report to the
Priorities committee of Cabinet Secretari-
of l,lan i toba, December , 1972.
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ln the regression equation, C = current consumption expendi-

tures as defined by Statistics Canada and includíng cost of social
2

security. Although the R is .999' the true meaningful-

ness to this is questionable for mean values were used in

performing regression instead of individual observations.

As such some variations among individual observation were

removed prior to estimation. The one meaningful statement
2

as shown by R is that the proposed relationship is an

extremely good fit of the means. The standard

errors of the regression coefficients are in brackets. The

standard error of the estimate i s .0596 and Thei I 's

U-Coeff icient is .00325.

The specified relationship would be expected to be

modified somewhat with changes in the cost of living. when

changes in price are taken into account the fol lowing

relationship is obtained:

i=90.19+P.018
I

710.36F + 85.98A + 72.8382 .023A2 .

where P is the consruner price index.

In order Ëo compensate for the above equatíon, the consump-

t,ion expenditure is corrected each year for the change in

Ëhe cost of living.
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Taxes

The model computes Federal and Provincial income taxes,

se I f-emp I oyed contr i but i on and contr i but i on to Canada

Pension Plan. Contributions to Unemployment lnsurance and

Canada Pension Plan on employees wages are also computed.

Taxes are computed in the Tax Subroutine and paid on a cash

basis the following year" Farm family net income is the

basis for calculating Federal lncome Tax and all relevant

exemptions as specified in the Farmerrs and Fisherman's Tax

Guide lncome Tax Fi I ing Guide, and Farm Tax llanagement

Today. Farm family net income consists of farm net income plus

nonfarm income. Farm neË income is the basis for calculating

self -enployed eontribution.

Farm net income consists of those receipts and expenses

which are submitted on the Federal lncome Tax Return Form

TD4. 0epreciation on machinery, bui lding and implements are

part of the exPenses. After tax ].ncome

consists of farm net income minus al I taxes. Consumption

expend i ture i s based on the after-tax i ncome for the

previous year.

Nonfarm lnvestments and Other Cash Expenses.

The model permi ts cash wi thdrawal s for operat i ng expenses,

and downpayment on intermediate loans and long term loans.

The capital avai lable fpr investment consists of savings in

the bank , yields on nonfarm investments and net receipts up

to the time that the investment is to be made and surplus
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(stocks, bonds).

User Data Chanqes.

The user of the model may

i ncluding labor requi rements,

renting percentage and most of

fårm pl an.

170

Nonfarm ¡nvestments include securities

change certain

labor avai labi I

the i nput data

i nput values

i ty, share-

for the case

Yield and Prices

lf the model is operating in the stochastic mode values

for yields and prices are generated probabil istical l'l by

subrout i ne PR0BAB.

When the model is operat¡ng deterministical ly' the actual

yield is given by the historical average yield. ln this

mode the average yield and prices are those submitted as

data for 1960-1979 or are the value after correcting for

trends for the years 1979 to 1986. Figure 12 shows some of

the prices specífied in the model.
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l,lachi nerv and Bui ldinq

Cost of l,lachinery is divided into ownership and operating

costs. ownership costs cons.ist of depreciation cost of

i nvestment, i nsurance and housi ng. The model deal s wi th

depreciation on the basis of the purchase price, the total

useful life, ãñd on the deprecia.tion class in which the item

fal ls as given in the lncome Tax Guide. This classification

determi nes the rate of deprec i at i on on both bu i I d i ngs and

machinery. ln addition, machinery and implement purchased

prior to 1972 are depreciated using the straight I ine method

whi le those bought after 1972 are depreciated using the

decl i ning balance method.

Depreciation is calculated as a function of the

purchase price, a specif ied salvage value, the int,erest cost

and the minimum of either the total useful life or the total

hours used. lnsurance costs ís calcualted as a rate per

un i t of va I ue of the asset. Hous i ng costs are ca I cu I ated

based on the cost of the housing unit and the storage

requirement of the equipment in square feet.

operat i ng cost cons i sts of repa i rs, ma i ntenance,

lubrication and fuel. Repai r cost is calculated by the

expression of total annual repairs as a percentage of the

initial cost of the item. Cost of maintenance and cost of

lubr icat¡on are calculated as functions of fuel cost. Cost
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of fuel was calculated for tractors by regression analysis

of the fuel consumption and multiplying fuel consumption by

the pr í ce of fuel . The cost of rental and custom h i r i ng

were calculated by the method given in Rental and Custom

Charges f or Farm l,lach inery. Subrout ines llAC0ST, BLDCST, and

I'IACS deal with these in detai l.

llach inerv Use

Two hundred and ninety items of machinery are input as data.

The model user is perm¡tted to either specify the machinery

on the farm being simulated or to allow the model to

determine this from the input. ln order to determine a

complement of machinery set, the model initial ly determines

the requirement for the item. lf the machine is required,

the total capacity of the machine is checked against the

acreage to be cropped to ascertain the quantity of the item

required. The machinery ¡nput data is used to calculate the

current depreciated value using the given age, considering

the trend i n mach i nery pr i ce and us i ng the appropr i ate

depreciation method.

Fol lowí ng th i s procedure for each mach i ne, a compl ement

of machinery is selected and includes only those machines

rêquired by the investigated operation. The complement of

mach i nery cons i sts of the i tem requ i red to operate the

spec i f i c farm acreage together wi th the number of i tem

required. Details of machinery use are amplified in

subrout i nes I.IACDEC, TRACBY and t'tACBY (Appdend i x A) .
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THT DECISION PROCESS

The basic objective of the decisíon process is to select

the best cropping plan(s) for implementation. ln order to

achieve this object¡ve, decision variables are strategical ly

located in the model to effect different courses of action.

The decision-making scenario is as fol lows. Decisions

with respect to the acquisition of control of farmland are

described and performed in subroutine LANDEC (Appendix A) .

The actual acquisition decision and cost of acquisition are

done in LANINV and FSTAR in consort br¡th FINDEC (Appendix

A). When rent-to-purchase land is acquired, land released

is determined in RELESE (AppenAix A).

Subroutine ALLOC decides on the allocation of new land

whi le BUSHEL executes decisions on delays and penal ties in

seeding and harvesting as wel I the total bushels to be

harvested. The decision on relatíve contribution of each

crop to the total profir of a given plan is determined by

l'100E. Subroutine I,iASTER renders decision on selecting the

most profitable crop in each plan, most profitable pìan in

each rotation and the most profitable rotation on the farm.

This decision is accompl ished by looking at the performances

of the crops in a tentative manner.

Decisions on the entire machinery and implement process-

i ng are hand I ed by l,lACDEC, I,IACOST, I,IACS, I'IACBUY, SAVER and

TRACBY (Appendix A) . Labour decisions are made by LABOUR

s,
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and LABI'14C. BLODEC makes dec is ions on bu i I d ings wh i le

STOCST makes al I decisions regarding the storage and

marketing of products and inventories.

Al I financial decisions involved in borrowing and

availabil ity of funds are dealt with in FINDEC and FINANCE,

NEWCDT and SCHE0L (Appendix A). Once alì processing during

the year is done, the decision as to what is to be printed,

ana I ysed and eva I uated rest br¡ th CRPCST, PLAN0P, FAI'10P,

0UTPUT, lNLlST, PRTI, ENDOUT and FTNAL (Appendix A). The

order of processing is the respons¡b¡lity of subroutine

tlA I NL I NE (Append ix A)

CONTROL VAR I ABLES

The contro lled var i ab I es are hypothes i zed to be of

fundamental importance to the long time growth and expansion

of the crop farm, and ult¡mately to the attainment of the

highest farm income. The three variables are farmland

tenure arrangement, level of indebtedness and the rate of

return on farmland. These factors, at the levels of each,

are formulated into a complete factorial randomized design

arrd used as the stat i st i ca I treatments to study the i r

impacts on the performance measures. These variables are

detai led ¡n Chapters I I and Vl l.
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PERFORI1ANCE I.lEASURES

The performance measures are th'e net farm i ncome, net

worth, and net cash flow of the various treatment combina-

tions. Performance is also examined from the present values

of these var i ab I es.

SUI,TI,IARY

The broad objective of the study bras to construct a

simulation model representing a crop farm in l¡tanitoba and to

test its appìicability. The previous chapters dealt with

the problem, theoretical and empirical aspects use and a

comprehensive I iterature review. Al I of those were intended

to contribute input for the conceptual model.' This chapter,

uti I izing the information contained in the previous four

chapters, together wi th praêt i cal exper i ence, and knowl edge

drawn from diverse sources, has presented the conceptual

model.

The methodological objective was continued by detai led

descriptions of the components of the model documented ¡n

this chapter. These detai ls were then translated into the

computer language, FORTRAN, whence it became the computer

simulation model . This model in al I i ts detai I is presented

as appendix A whi le the computer program is avai lable from

the author. Final methodological investigation involved

testing, verifying and val idating the simulation model which

are the contents of Chapter Vl.
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I'lETHODOLOG I CAL RESULTS

A major object¡ve of th¡s study was the construction of a

simulat¡on model representing a crop farm and testing the

model's performance against real world pe"rformance. This

chapter presents results in support of this object¡ve. lt

begins by examining some concerns and complications in

analysing stochast¡c runs. Next, the chapter deals with

testing, verification and validation. Finally, detail

validation results are presented supporting the validîty of

the model. The chapter terminates with a summary paragraph.

ANALYS I S OF S I I.lULAT I ON RUN 1? T

Definitions

A simulation run refers to the continuous operatíon of

the model under presel ected combi nations of control

variables. Repl icat¡on of a run refers to the operation of

the system using the identical combinations of variables,

but with different random values of selected variables. An

observation of the system is a portion of a simulation run

long enough to determine the value of each of the output

measures. ln thi; study an observation is normally

ì74 J. R. Emshoff and R. L. Sisson, Desiqn and Use of
ComÞuter Simulation l.lodels. l,lacmillan Company, lnc.. New
York, .l970. pp. l8a-208.

-177-
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represented by one year.

I f success ¡ ve observat i ons of the performance measures

are statistical ly the same, then no new information about

the future behaviour of the system is forthcoming. Thís

s i tuat i on i s referred to as steady-state or stab I e. Any

system which diverges from a steady state is said to be in a

trans i ent state.

Steady state conditions are assumed to be the norm in

many simulation model in order to make the propert¡es of the

experimental design less restrictive. Transient situations

occur if the system starts w¡th nontypical values. Should

this be the case, the transient period should be made as

short as possible. But, preferably, the effects of this

phase should be removed

and performance coul d

conditions.t?5

order that the systemrs outPut

eval uated under steady state

tn

be

Unless the effects of transients are removed, computation

of means and variances will cause incorrect inferences to be

drawn.l7ó Transient effects are removed by using extraordi-

nary long simulation runs so that observations from the

transient period are relatively insignificant to those

obtained from a steady state phase. A second way of

avoiding the transient phase is to run the simulaior unt¡ I

r7s lbid., 190-191.

1?6 lbid.
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steady state is achieved before recording data.r??

Compl ications in Analvsinq Stochastic Runs

ln a deterministic model, the output of the run ís the

measure of performance on which any inference can be based.

There is noth¡ng on which to base confidence in the

results. For a stochastic model, however, the mean value of

a parameter can be evaìuated from.the values of the run. ln

order to have confidence in the ability of the välue of the

estimated means to represent the population mean, the

variance of the observations ¡s needed" The manner of

se I ect i ng observat ¡ ons affects the var i ance.

Observat i ons can be se l ected by s r r r

rrrJ

repl icating the run many times and taking the mean

as the observation. These are then used to deduce

conf i dence measures.

running the simulator longer to avoid the transient

state. This gives rise to autocorrelation in

repl icated runs.

accepting a single run as a sample of observations,

calculate the mean of each repl icate, and using the

fact that the sampl ing dïstribution of means is

normal, use the variance to estimate confidence

171 lbid., 1.92.

¡'78 lbid., l94.

¡)

ttJ
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¡ntervals.

The mean performance of the model is

À.*w = å_{¿- ttt r\'

where P = the average performance
Xitr= Ehe individual measurenent

n = the number of measurements

The efficiency of performance is given

]-fl

by

given by:

the sanple

the var i ance:

Aërd

?*'= n/o

lf there is no autocorrelation, then by increasing the

I ength of run the number of observat i ons w i I I i ncrease

resulting ín a lower estimated variance. lncreased

confidence is achieved and statistical inferences can be

drawn:

i) lf there was no autocorrelation but correlation is

introduced between repl icates by assuming a common

variance 62 , and the number of observations per

repl icate egual to tu/Z ¿¡d ¡e is the introduced

correl at i on,

then w

^zI
t

= d: e*=)
-- 4 ('*o)' /o = o.

where 51, S, = sample measurements
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impl i es i ndependence of the repl i cates and the

variance is equaì to the variance of one replicate

of twice the length.

lf a negative correlation were to be introduced

between repl i cat¡ ons the var i ance of the sum of

observations wi I I be smal ler than the variance of

one I ong run of ' n' observat i ons . l.Jhen negat ive

correlation is introduced between two variables,

anti thetic var iabl es obtain.

It is important to note that negat ivel y

correl ated var i ates are generated when probabi I i s-

tic events are the result of the generation of

uniform random numbers, R in the interval

( o.o < R < 1.0).

for one series of observation and in the interval

(l .0 - R) for the equivalent event in another run.
...\¡¡i) Comparing two alternative courses of act¡ons, that

is, comparing two runs under different control lable

conditions. ln th¡s case the variance of the sum

of the two var i ances shou I d be as sma I ì as

possible. This can be achieved by forcing a

posi tive correlation between runs.

The use of the same random numbers for equivalent events

permits the anaìysis of different courses of action with no

increase in computer time. This is the equivalent of

i¡)
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blocking in physical exper¡ments. Blocking is adapted in

th i s study as the method for deal í ng wi th autocorrel ated

output. The other method is the precise estimation of the

autocorrelation and i ncudi ng i ts effect i n estimati ng means

and var i ances.

The blocking procedure was as fol lows: Each run

compr i ses Xr rX2, . . .XZO autocorrel ated observat i ons. These

observations were then grouped into b=4r that isr in ef,fect
4 aggregated btocks of observations of 5 observations each.
autocorreìated observations. These observations were then

grouped into b=l+ consecutive blocks. The new observations

were defined as ZL, ZZ, ...2b where:

ol
x1*x2 + +X

o'2

o
¿)-

b

m

X*+l + xm+2 + "' x2m

m

Xm (k-1) +1 + Xm (k-1) +2 + ' ' 'Xn

This procedure assumed that the block size of five years

ensured Î ndependence of the means Z, , so that
]-

^bnu=E Ál = E
i=r 6- j=t zj/n

n*=6=b

g2 = o2/bm
u
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TEST I NG THE I,IODE L

Testing the model essential ly entai led debugging the

model for compi I ing and computer logic errors on a subrou-

tine basis, and ultimately on the whole modeì basis. This

procedure continued unti I the study was finished, and would

likely cont¡nue into the future as the model is requested to

perform under different conditions and for different cases.

Once a subroutine was written, it was compiled and

cleaned of errors. As more subroutines were written, al I

previously debugged ones were íncluded in the next debugging

run. This process r,ras done throughout the study. Even in

the actual experimentaì situations compi I ing errors, which

never manifested themselves in earl ier runs of the testing

procedure, were encountered. Debugging was an ongoing

process throughout' al I phases of model verification,

val idation and experimentation.

VERIFICATION OF IlODIL

Ver i f i cat i on refers to the process of ensur i ng that the

mode I r^/as work i ng cor rect I y . fiaj or concern was that the

model performed as the designer perceived and constructed.

This simulator was designed to function under very flexible

and numerous combinatorial situations. Natural ly, verifica-

tion under al I possib¡ I ities was unattainable within the

time frame for such a project. 0nly certain selected
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reasonably sure of thes i tuat i ons were used

model 's performance.

The model was operated under the fol lowing specific

situations to attest to its correct operat¡on:

¡) A maximum of I rotations per farm w¡th 3 plans per

rotation, and six crops per plan. The model can

operate with eight crops"

Rotations and plans were given along wi th the

crops.

¡ ¡ ¡) liodel selected rotations and or plans once the

crops h,ere g iven.

iv) llodel operated under the land use control arrange-

ments of outright purchase, rental/purchase, cash

rental, share rental, either one at a time, aìl

together, or in combinations. When purchase was

the option the model released rented land, wi th

cash rented lands released before share rented.

v) Use of seven debt structure ratios either one at a

time, in combination or al l together as foLlows:

l. Short term debt/'lotal debt

2. Short term debt/liedi um term debt

3. Short term debt/Long term debt

4. l,ledium term debt/long term debt

5. ltled i um term debt /Tota I debt

6. Long term debt,/Tota I debt

tt,
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7" Combinations

8. Ar r

vi) Use of five rates of return paid on farm equity and

farm earning assets:

l. rate of return equivalent to the interest

charged farmers by. the Farm Credit Corporation

under the Farm Credit Act (FCAF);

2. rate of return equivalent to the inflation rate

as reflected by the consumer price index;

3, rate of return equivalent to the yield on the

government of Canada three month (9.| day) bonds

5.

(GCFTB) .

rat,e of return equal to the interest rate that

I end i ng i nst i tut i ons charged the i r best

corporate borrowers (PRltlE); and

rate of return equ i va I ent to the i nterest

charged f armers by the l,lan i toba Agr i cu I tura I

Cred i t Act. l.lACC I 0 represents rate charged

older f armers and l,lACClY represents the rate of

interest charged younger (under 35 )rears old)

farhers.

vrt,l

4.

Forced use of norma I cred i t reserve and

credit reserve. The farmer was assumed

back a certain reserve dictated by

institutions, âñd an additional amount as

against 'extra riskr of fai lure. Normal

rrisk'

to hold

lending

a hedge

cred i t
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reserve i s synonymous wi th the amount of funds that

the farmer cannot use from h i s total borrowi ng

capacity. Risk credit reserve refers to the amount

of borrowing capacity in addition to that required

by lending institutions (normal credit reserve)

retained by farmers as a hedge against risk.

viii) l,lachinery and equipment were custom-hired,

purchased and/or rented alone or in combination.

ix) Three land conditions found in model-summerfal low,

stubble, sod.

x) Land conditions either specified by the user or

determi ned wi thi n the model .

x¡) Three soi I types - I ight, medium and heavy.

xi i) Use of up to I ferti I izers, chemicals and seed

varieties per crop.

xiii) Either/and/or constant payment of principal and

i nterest, constant payment of pr i nc i pa I pl us

i nterest amorti zation schedules.

xiv) Several loans of short, medium and long term types

(uP ro 50) .

xv) Èlodel performed under both determi n i st i c and

stochast i c modes.

Sampl e resul ts from the tested and ver i f i ed model are

avai lable from the author.
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The verification of the model pertained only to the establíshnent of

of the tcorrectness? of the modelts operation. It was in many ways

distinct fron validatíon though sometimes the two are interchanged. The

ability of the tested and verified nodel or its subroutines to produce

output statistically sinilar to real r¡ortd output was the object of

validation.

VALIDATION OF THE MODEL

This topic rras discussed at Length in an earlier chapter. There it

was stated Ëhat the validation proeedure used in this study incLuded

assumpËions of theoretícal vaLidity and represenËation of the theories.

It remains, therefore, to validate the nodel by the simulaËed result,s

with that of the rreal worldt. The basic validation procedure Ëowards

the matching of results was Ëo visually compare the sinulated results

with the ractualt data. In order Ëo effect validation, the model was

sinulated for eight years, l-960-1968. This period was used because

actual net worth and net farm income were available for the case farm.

Ilowever, no data was available for Èhe net cash flow and consequently

the latter could not be validated. The simulated net cash flow results

are presented for completeness.

A pererurial problen with validating a model by eonparing its results

with the frealr world results is that if the validation is to be preeise,

an exact set of conditíons must be operating on the nodel as that

operaLing on the frealr,situation. 0r, the nodel should operate in

exactly the sane environmenE under which the trealt situation operated.
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This is very difficult to achieve. A model can, therefore, only be

Eruly validated oo ia, ability to predict future values of criterion 
o

variables. The validation of a sinulation roodel at the cine of its

presentation has all but been onitted in al¡nost all sinulation modeLs

Ëhat are documented.

The case farm utilized in this nodel provided eight years of actual

data for net worth and net income. These data were used to test the

validity of the nodel. If the nodel purports to be rep.resentative of

crop farms in Manitoba, it should be considered as a sample of all farms

in Manitoba a¡rd Canada, and therefore, able to t,rack a reasonable tine

path with results closely consisËent with the actual daËa or be able

to convincingly explain deviations from the actual data.
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Review of Hierarchial Structure And OPerational Logic

The results and analysis of the study will be presented in two

parts, the first representing the validatioa results a¡rd the second the

experimenral treatment results. It should be pointed out that the truo

sections are interrelated and a¡r r:nderstanding of the fírst Part is

essential to follow through the discussion of the second Part. The

reason for this is that in the diseussion of the validation scenario,

both an overview of the program components/subprograms/subroutines and

a detailed discussion of the model behaviour are described"

This section presents Ëhe first set of results generated by the

model- and will serve both Eo validate the model and to provide an

overview of its internal working. The ¡nodel subroutines are detaiLed

in Appendix A while the com¡rcnents were documented in the

last chapter.

First, the operational logic of the nodel as is displayed in the

hierarchical structure diagram shown as Figure 13, page 19I' Chapter

is briefl-y surnmarized and reviewed. The l"fAIN program controls Ehe pro-

cessing a¡rd decision naking activities of the ¡nodel. Firstly, it causes

all variables to be initiaLízed (subroutine ZONK) and defauLted val-ues

enacËed (subroutine MSGS). IË calls subprogran INPUT r¿hich allows

access to all- input data on tape by calling subroutines DATAIN and

DRAI,ü. All inputs required for a sinulaËion run are printeá wnen suU-

routine PRTIN ís called by INPUT. ÌJíth this loop completed, MAIN calls

subprogram INCASE which includes Ëhe data for a specific case (user).

In INCASE, the data include personal inforroation such as ages of

farmer and spouse, number and ages of children, location of farm,



191

FIGURE 13

TTIER.ARCIIICAL STRUCTI]RE OF FARM SIMTJLATION PROGRA¡.{
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\úeather st,ation area, house rent, initial year of run, duration of rr:n,

eËc. Other series of infor¡nation include inventory of crops and, supplies,

details of nachinery inventory, financial information, tax information,

f.ertíLizer information, seed and chenicals, cropping systems and other

crop area breakdowns, Ëenureship, crop insurance and other rel-evant

rniscellaneous infornaËion such as seedíng and harvesting delays, employ-

ment of labourr êtc. Appendix Br shows the incase data for the

situation used as the validation case.

Subprogram TRENDS fills in missing values in the input tables by

simple time trend regression for the period 1960-1990. In order t,o

complete its fr:nction, TREND calls subroutines PROBAB and INLIST.

PROBAB calculaËes probabilistic values for yields, prices and

quantiËies of crop marketed. In order to facilitate this, means and

standard deviations for yield on surmerfallow and stubble, prices and

quantities marketed of all crops are given, having been derived from

regression analysis. PROBAB achieves this by calling subroutines GAUSS,

and. RANDU. RAI\TDU is a random number generator using a rectanguLar

random number generation technique. It provides subroutine GAUSS r¡ith a

random number meeting Ëhe upper and lower bor:nds specifíed - tvro standard

deviations, respectively. GAUSS Ëhen calculates these vaLues and sends

Ehem to PROBAB. Subroutine INLIST facilitates TRENDS by listing the

INPUT needed by TRENDS.

After the above is done, MAIN calls subprogram FMPLAI,I which

evaluates all plans within the cropping system, and selecËs land

preparation and crop seguences. FMPLAN achieves its function by

calling several subroutines: MACDEC which handles the necessary

inventory of machinery and inplernent for the coming year, and all
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Eachinery decisions required to farm the cropable area in the next

crop year. e

MACDEC is facilitated in this by subroutines TRACBY which determines

r¿hich small tractor is to be replaced by what larger size. IIIRENT deter-

r¡ines if a machine is of a type that should be rented or eustom hired.

MACBY replaces Ehe information about the old nachine with that of the

new machine. COMPL calculates the values of variables of the initial

complement of nachinery and equipment in INCASE - age, lifetine years,

hours of work, acres per hour, initial depreciated value, etc.

APIIR returns acres per hour f or a given roachinery or equipment.

MACDEP depreciates machinery and equipment using either the straight

line or reducing balance rnethods as is necessary. MACFIN prints out

the final inventory of ruachinery at year end for the next, year.

The subprogram MACOST calculates all costs associaËed with

machinery and implement controlled by the farmer. In order to.do this,

it calls the following subroutines: ITEST - to provide inforrnatíon on

the 'repair type' of the machinery or equipment; PRT 1 - prints specifi-

cations for the complement of machinery controlled each year by the

fa:mer; FUELSP - determines fuel consumption of self propelled equipment

and machinery; TAR - calculates total annual repairs of nachinery and

equipnent; SAVER - cal-culates hourly cost of fuel consumption for

tractors; FUELG - for gasoline engines; FUELD - for diesel engines.

LANDEC makes all decision pertinent to'land control acquisition.

These decisions are facilitated Èhrough accessing FSTAR - deÈermines

m¡ximun bid price of land; FINDEC - makes the financial decisions with

respect, Ëo credit (borrowings, available capital, fr:nding, type of loan,

equity in assets, borrowing capac.ity and credit reserve) . LANINV -
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makes the land investment analysis and deternines the land investment

decision.

Subroutine RELESE functions by reLeasing all rented. land on the

basis of the release of the same amount of rented land as the farmer

buys. Cash rented land is released before share-rented lands. This

process operates in purchase options.

lrlhen new land is acquired, subroutine ALLOC, shares this out by

dividing the quantity of land acquired for control among plans, crops

and system on the basis of the relative contributions of each category

to profitability" The latter is determined by MODE"

Several subroutines provide MODE r¡ich information in order t,o

complet,e its task. ZERoES - to zero variables to be used in FARMOP which

does all annual calculations for the eatire farm; and PLANOP does alL

calculations for a plan; BusI{EL - examines for delays in seeding and

harvesting due to weather breakdor^ms, etc., and assesses penalties

reflected as a reduction in yield of the crop; STOCST - determines

t,he quant,ity of grain ha:r¡ested, amor:nt to be sËored on farm or off-farm,

cosËs of storage, and a.mount sold; BLDDEC - selects a building to

purchase, and if bought, adds it co the build,ing eonplemenË. A building

is bought only if Ëhe extra volr:ne of grain is greater than or equal to

the bushel capaeity of buildings in the eonplenent. In that event, the

building purchased is that with the smallest bushel capacity capable of

holding the volume of grain.

LABOUR supplies conpleËe information oc labour requirement,

labour availability, labour use, efficiency ratios, quantity of

operaËor, farnily and paid and unpaid labour, costs of labour including

opportuniËy costs on a per period and per crop basis. Information on
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temporary and Pe]manent labour and labour aLlocation are also deternined.

LABI'ÍAC calculates the labour required for a given class of machinery.

It uses alpha coefficients Ëo convert machine tine to hours of labour.

CRPCST calcuLates the costs of production per ctop. The íntermed-

iate infornation on buildingr machinery, and fertiLlzet costs are

obtained by calling subroutines BLDCST, IÍACS and FERTLZ, respectively.

BLDcsr deternines depreciation, investment, and insurance costs of

buildings in the farmers inventory. MACS calculates the m¡chínery cost

per acre on any of the three land conditions of surmerfallow, stubble

and sod for any crop. FERTT,Z deterrnines the type of fertilizer use

and costs per acre per crop for any or all of the Ëhree aLlowable

situations: naterial given, quantities of nutrients given, and nodel

select,ion of the fertilízer.

PLAI.¡OP is called by MODE to provide Ëhe costs of productíon per

plan. PLA¡{OP does this by s''mming up the indívidual crop costs from

CRPCST and t,hen itself aggregating these ro the plan cosrs.

FINACE accounts for paying off loans, naking loans and calculating

SURPLUS, the left-over earnings for investment a¡rd for saving. NEWCDT

facilitates FINACE by creating a nerr entry into the loan information

Eable, filling in the loans table and causes the printing out of the

loan schedule. SCIIEDL prints ouË the loan schedule table.

FARMOP determines the total financial picture of the whole farrn.

IL calculates total receipts, total expenses, income, net wort,h, etc.,

and all other supportive information to provide a complet,e faro

financial picture

The I'ÍAIN líne now calls RALIGN to realign the farrners debt

structure to coincide'with that specÍfied by the user. It does this
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by first calculating the actual ratios as Ëhey exist and comparing them

r¡ith those desired by the user specified by DEBTSR. If IRALIN = DEBTSR,

processing continues, othenrise realignnent takes place.

TAX calculates the yearly taxes payable on the basis of total fanily

income (off-farrn income, net farrn income before taxes, pension income,

investment income, other incorne) based on the proportional income Ëax

sysËem used in Canada"

FINAL sr:m¡oarizes all calculations in the internal program and

stores the annual values in the atîay fINFOt for use as required. UPDATE

updates all values Ëo be used at the beginning of the next year. OUTPUT

prints ouË present values and present value streams of net eash f1ow,

net farm income and net farm worth. ENDOIIT prints out the final seu of

financial and farm sunmary Eables while STATS prints out the mean,

standard deviaiton, standard error, and coefficienË of variation.'

The enËire proced,ure narrated above completes one simulation run,

that is, one year of run. For the validaËion scenario eight years of

run lrere studied; for the experimental scenario, ËT^renty years of rr:n

comprised the duration of one experinent.

The previous section presented a linited overview of the logistics

of the various subprograms and subroutines comprising the si¡quLation

model. Greater detaits of the internal activities of each subprogram are

for:nd both in rhe previous chapter but espeeially in Appendix A, page

The validation scenario cornprises an eight year run 1960-1968.

The period was chosen because real farm net income and farm neË worth

were avaílable for the actual farn thus providing the historical infor-

mat,ion necessary to attempt an operational validation of the nodel. This

scenario will also be used to provide a relatively detailed look at the
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type of outpuL generated by the nodel. Due to the intensiveness and

quantities of tabl-es produced in any one year of simulation and uhe

corresponding connpounded number generaËed over any case period, such

annual and scenario results are Loo mâny and too cumbersome to present.

Therefore, only sruunary annuaL values are normally presenËed aË

the end of each simulatioû year. In order to provide the reader with

an intuitive look at the itrternal behaviour and therefore the

capabilities of the nodel, this validation trial will be detailed and

specific output for and during one sinulation yeat, year 5 will be

presented in Appendix C, page

Appendix B identifies the Case Farm Input Data as generally

indicated earlier but in detailed fotm: Table 1 shows the general

infornation; Table 2 shows the amount (value) of crops used at home

and the invent,ory position of crops. If the user visualízes the need

for expanding the storage capacity of his fa:m it is indicated by

'BLDG. EXPANSION = lt, or 0 if no such intenËion is contemplated. In

the preserit, case, the laËter applies, hence a zero. Should the farmer

desire Eo store grain off- the farm a tTt is indicated; an tFt represents

the contrary situation. The user identifies the l-ength of time in days

that he is prepared to pay for off-far-m storage by a numerical value.

In the present case, no off-fam storage is allowed.

Table 3 provides the detailed infornation about the complement of

machinery. The program identif ies, for any rnachinery or implernenË, any

variable given by the farmer vrhose value is inconsistent with Ehe input

internal t,o the program. It auÈomatically prinEs out an error message

showing Ehe variable, the value given in INCASE and Ehe defaulted value,

that is the correcËed value to make it consistent wíth Ehe internal input.
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Table 4 presents Lhe financial infornatíon subnitted about the

farn business. This includes the current level of farm equity ratio,

assets, liabilities, loan information, the reserve percentage on each

type of loan and wheLher or noL the user desires the reserved capital

to be used. A tTt indicates a positive ehoice, an tFf a negative.

The rate of reËurn on productive assets selected is also indicated

by a value for the variable RATIND. Five rates of retura on produetive

assets are specified: a rate of return equal to the cost, of borrowing

from the Farm Credit Corporation under the Far¡n Credit Act (FCAI'); one

equaL to the rate of inflation as represented by the consumer price

index (IR); one equal to the yield on Government of Canada Five to Ten

Year Bond (GCFTB); one equal to Lhe inuernal rate of retum for any year

(IRR); one equal to the cost of borrowing from the l4anitoba Agricultural

Credir Corporarion (IIACCO/MACCY); and, one where no specific additional

rate is desired. In the present case, the rate of return type is given

by a t5t, inplying that no additional rate is in operaËion. The source

of loan (=1) is from the Falm Credit Corporation of Canada.

The user selects frorn eight debt structure relationships. In this

scenario number r8t - no special one is indícated., thus no spec"ial debt

structure constrains the nodel.

Table 5 shows the information subrnitted for the subroutine TAX

including a fixed amount of $500 for income-in-kind.

Tabl-e 6 shows the fertilizet infornation including amounts of

rnaterial and quantities of nutrients. Table 7 identifies the herbicides

used for each crop, the chemical used for seed trealment and the seed

- variet,ies for each crop.

Farm information is presented in Table 8. It shows the number
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of rotations, number of crops and defaulted values of tOt indicating

that the model is .required Ëo select the appropriate rotation. The soil

type for each rotation is identifiable and whether the crop ís to be

harvested is.identified (tYESr or rNOt).

The modeL operates in tr¡o modes, the deterministic and the

probabilistic: t1t = deterministic1' '2' = probaþilistic. The nr-rmber

of plans Ín any one rotation is identified, here, there is only one plan,

given by tlt and one rotation. The upper constraint on the size of the

rnodeL farm is set at 2560 acres. Any size is permissable.

Four land control acquisition methods are perrnissible: 11t 
=

outright purchasei '2' = rent-to-purchase; t3t = cash rental arrangement;

and, '4' = share rental arrangement. No special land procurement is

identified by '0t.
The input data contains 97 plans and the user can select from

among Ëhese. In the present sit,uation, plan number t17t was selected

by the user.

The model requires Ehe user to indicate the willingness to

purchase buildings by tTt = yes, tFt - 0. If the options include

rent-to-purchase, the number of these should be identified. The

present situation has none.

Table 9 shows the cropping system information including the

landlord share of product (=.33), farm size and breakdorsn of la¡rd into

improved, unimproved, and t,enureship. The eropable land is shor¡n and

the EoËal farm area is apportioned by acres in each crop of each area

breakdown.

Table l0 provides information on crop insurance coverage and

Table 11 identifies any delays in seeding and harvesting; Ilired
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labour, available on a daily, hourly, nonthly and yearly basis are

indicated. So too is the type of labour - temporary or permanent.

Table 1-2 presents the historical a¡rd projected yield of crops

for 1960-L990. Table 13 presents the s:me data on prices of crops

and Table L4, data on quantiËy of crops marketed

RESULÎS OF VALIDATION SCENARIO

Tables 7-10 present .Ëhe annual output generated by Ëhe model

together r,¡ith the actual case far"m data for the year períod, 1960-1968.

Since the columns reappear continuousLy throughout Ëhis study and are

the basis for analysíng the experimental results later, each ¡¡ill be

discussed in some detail. Recall that the najor performance criteria

are net farm income, net farm cash flow and net farm worth. Therefore,

each of the following three tables provide the annual- values of the

najor aggregated variables necessalT to derive each of the above

criteria together with values of irnportant criteria indications.

The simulation year is shov¡n. For this validation scenario, iË

starts aË l-960 and ter¡oinates in 1968. The last four lines show

sËatistical indicators of precision and t,rueness. Thus, the mean

represents Ëhe Ërueness of the sample average to the population average.

Its precision is measured by the standard error. Both standard deviation

and coefficient of variation represent the dispersion or variance of the

samples observaÈion from Èhe mean. They neasure the precision of the

sample observation. These will be interpreted laËer.

Colr:mn 1 shows the ËoLal receipt,s generat,ed by operating the farrn

over Ëhe specified number of years. Total receipts are the sr:m of crop



SimulaLion
Year

1960
I96I
L962
196 3
L964
r965
1966
1967
1968

l,ban

Standard Devi-atior¡

Coefficient of
Variation

Standard Error

TABLE 7

ST]I\O{ARY II{COù,IE STATEMENI
FOR TI{E VALIDATION

2L,498
17 436
2L,7L4
24,2L0
22,637
26,4L9
25,636
2r,993
22,770

22,70L

2,63L

o.L2

877

AITD ÏNDICAIOR^S
SCEI\IARTO

L6,272
13,805
18,553
L6,948
L7,2O2
L7,788
18,389
L7,682
L8,446

L7,232

I,493

0.09

498

-5,1r0
-4,0L9
8,238
2 t579
5,720
5,577
7 r118
1r871

-1,98r

2,22L

41928

2.22

L,643

5,226
3,361
3r160
7,262
5r435
8r631
7,247
4r31I
4,323

5,470

L,864

0.34

62L

rrloS
l,ll8
rrr82
rr648
2rL2r
2,585
3,106
2,676
3,240

2,O87

857

0.41

286

3r655
2,249
2,766
2,555
2,047
2,386
L,964
lr6o0
3,363

2,509

664

0"26

22L

No
H



Simulation
Year

1960
196r
L962
l_963
1-964
1e65 i

L966
L967
I968

Mean

Standard Deviation

Coefficient of
Variation

Standard Error

TABLE 7 (continued)

-4 1057
-2,436
10,035
4,372
8r29L
8r582

10,943
5r 534
2,L29

4,82r

5r366

1.tr

L,789

0
0

L,292
0

1,08I
lr 3I4
2,300

566
0

728

822

1. 13

274

1.
2.
3.
4.
5.
6.
7.

Total Farm Receipts
Ibtal Farm Þ<penses
Gross l4argin
Net Cash Inccne
Non Farm Incore
Total Depreciation
Net Farm fncqre

L,599
1r 986
2,343
21323
2,502
2,605
2,752
21736
2,762

2,40L

394

0.16

r31

10

0
0
0

4 r47L
0

21989
3,552
6,726

474

21293

2,387

1.04

796

u

1.05
o.79
0.85
0.70
o"76
0.67
0.72
0.80
0.8I

0.80

0.11

0.14

0.04

L2

0.15
0. t8
0. t9
0.20
0.17
0.19
0.17
0.13
0.13

0.17

0.03

0.t5

0.01

8.
9.

10.
11.
1.2.
13.

13

Taxes
Housel¡old Consurption l{ithdravals
Surplus
Gr"oss Ratio
Capital Turnover
Rate of Return on Capital

-0.02
-0.01
0.r0
0.05
0.08
0.07
0.08
0.04
0.02

0.05

0.04

0 "88

0.01

f\)o
t-,
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sales, income from custom hiring of nachinery and equipment, claims

from crop insurance for crop damage, government palrnent,s and patronage

dividends, other crop receipts, miscellaneous crop sales, sales of farn

machinery, trade-in value and salvage value of machinery and implements,

a¡rd value of producÈs used at home. The major contributor throughout

this study will be crop sales. These receipts are the products of area

of crop, yield of crop and price per r.rnit of product sold. To Ëhe

exËent that anyone or more of Ëhe laËter varies up and down during and

for any year to that extent would crop sales receipt vary.

In Manitoba and other prairie provinces, yields are significantly

affected by clirnatíc factors especially excessive wetness, drought, hail

and frost. Insects and pests also have a significant influence. These

factors affect the quality'of grain which influences prices received.

Area seeded at any time depends on historical trends in seeded area,

seeded area of conpeting crops, initial príces of major grains, prices

of oËher substitutes and world price. Price received by prairie farners

depend on world situations. The above factors alone or in varying

eonbinations have caused receipts from crop sales to vary rnarkedly

on the prairies.

Column 2 contains the annual farn expenses of the farm. Farm

expenses consist of nachinery operating expenses, building operating

expenses, crop insurance, spray costs, fertilizer costs, custom work

charges, other direct crop expenses, interesË. paid on farm debts,

hydro and telephone charges, miscellaneous overhead expenses, cash

land renË, land taxes, building and nachinery insurance charges, share

rent and hired labour expenses.

Farm expenses will vary as the inËerest rate on farm credit, and
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inflation vary. The latter will cause changes, generally increasing

t,endencies, in input prices for fertiLízet, fuel, machinery, seed,

pesticides and interest costs. Expenses will also vary as the size

and composition of the farm and the organization of the farm vary.

The gross nargin of the operation is shor¿n in colunn 3. This

represents the residuaL after farm cash operating expenses are deducted

from Ehe sr:m of Ëotal receipts and change in value of inventory. Farm

cash operating expenses is nade up of nachinery, building, crop operating,

iurrent operating and depreciation charges.

Colr-rmn 4 shows the annual net cash income position of the farn.

It is calculated as the difference betr¡een total receipts and total

expenses. It provides an indication of profítabi1-ity of the farm

operation cash flow situation.

Colr:¡rr 5 identifies the non-farm income component of the farm

family business. This aspect of the farm operation, even today, is arr

essential component, allowing the farrû business, in many instances to be

able to stay operative. The importance of non-farm income to the

viability and survival of Ëhe fanily far:n structure continues Ëo be

dominanË even Ëoday. It is rnade up of off-farm income, interest and

dividends, income from other non-farm sources and income-in-kind.

Column 6 shows total depreciation values. These are bot,h

machinery and building depreciation charges based on either the

straight line roethod or the reducing balance nethod.

Coluur 7 provides Ëhe annual net farm income position of the farrn.

Net farm income is obtained as net eash income plus non-farm income

plus ehange in invenÈory value of crops less total depreciaËion.

Column 8 presents the annual taxes paid while coltmr 9 ind.icates
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annual withdrawal for household consr:mption. This is based on a modified

equaËion of Patric"ls and Eisgruber util izíng five poverty levels in

existence in Manitoba in L975.

Coh,mn 10 presents the annual surplus vaLues " Surpl-us represent,s

the retained earnings from the farrn operation after alL expenses are

paid and which are available for investment and savings. The extent

of the surplus indicates Ëhe success of the farn business, its ability to

grow and survive and the strength of its ability to expand, employ

economies of scale and provide a high standard of living and wealth

accr:mulation.

Coh:mr 11 shows the gross ratio, defined as totaL éxpenses divided

by crop sales. It is used to measure the input-output efficiency of the

farm business and shows the nargin by which gross income exceeds costs.

Changes in the gross ratio nay reflect changes in product prices and

yields of crops or changes in input príces.

Coh¡¡ur 12 shows the capital turnover ratio. It is defined as the

total crop sales divided by the tocal value of assets. It provides a

measure of the effectiveness wiËh which capital ís enployed in the

bus iness

Columr 13 provides values for the rate of return on capital. It

is defined as the quotient of net farm income plus interest paid on farn

debts and total val-ue of assets.

The foregoing identified, defined and described the variables used

in the income su¡ûnary tables. These variables will recur Ëhroughout this

study and would be repeatedly referred to. In the following section a

closer examination is nade of Ëhe values of the previously mentioned

criËerion variable of net far¡r income shown in Table 7.
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In 1960, net farrn income st,arts off negatively and although the

situation improves in 1961, iË remains negative. The value of net farm

income rises steeply ín L962, falls in 1963, rises through L964-L966,

and conËinues to fall in L967 and 1968. This alternaËive upward and

dor¿nward movements of Ehe net farm incorne are in keeping with the

general observational behaviour in the índustry. l,Ieather variability,

price movemenËs and yield variations are the major recorded causes.

An insight of how the nodel fr¡nctions with regard Ëo this per-

formance critericn is gained by recalling the definition of net farrn

income and observing the behaviour of those variables that nake up

the equation: TOTAL RECEIPTS LESS TOTAL EXPENSES = NET CASH INCOME

PLUS NON FARM INCO}ÍE + CHANGE IN VALUE OF CROP INVENTORY LESS TOTAL

DEPRECIATION = NET FARM INCOME (Before Taxes).

Even Ëhough total expenses are relatively high in comparison .

r¡ith total receipts in 1960, net cash income stands aË $51226. But,

gross margin which includes change in value of crop invenËory i" -$S,110.

i?re suspicion is that crop inventory h¿s been drawn down due to a greater

marketing of grain than production. In fact, the change in value of

inventory in 1960 is -$6,736. The najor expLanaËion for the size of

the net fatm income value ín 1960 \ras the drawing down of crop inven-

Ëory from the original value of $12,953 (shown in INCASE INPUT).

Another important contribution in this year r¿as the depreciation charges.

The amor:nt of $3,655 was the highest for the nine-year period.

This quantun is directly related Lo Èhe fr:nctioning of the roodel.

The depreciation on machinery amounted to 73 percent of the total

depreciation charges representing the fact Lhat the rnodel replaces

nachinery that are obsolete or Ëoo snall to do Ehe job in tiroe by a
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ne!üer nodel or larger 
.sized 

one. Additionally, if the nodel examines

the complemenË of machinery and inplements and determines the need for

a¡rother or addiËional type of item, and providing that the financial

position of the farm allows the iten ís obtained. Since depreciation

begins once the iten is bought, any one or conbinations of the above

situations will generate a high depreciation charge. In the particular

year of L960, rnany of Ëhe itens of machinery and inplenents are very old

so that Ëhe depreciacion would be high. This poinË will also be high-

lighted as a cause of the difference beËween the actual farm net farm

income a¡rd that of the model when Ëhe validation is discussed

The input-output efficiency of the operaËion is viewed by looking

at the expense to income ratio indicators. The gross ratio of 1-.05

inplies that in 1960, operating expenses r¡ere $1.05 per dollar of crop

sales, or alternatívely ËhaË net farm income in 1960 was equal to -$0.05

per dollar of erop sales. The capital turnover ratio of 0.15 irnplies

that only 15 cenËs of crop sales trere generated for each dollar of

capital invested in 1960. Further, the rate of returrr on capital

indicator depicts that a negative rate of return of. 2% \üas returned on

investment.

Therefore, the expense to income ratio and the income Ëo invest-

ment ratios indicate Èhat in 1960 both the operating efficiency and the

efficiency of capital investment, were disappointing.

In the second year of sinulatiori net farn income shows an improve-

ment but still remains negative. Total farm receipts have dropped by

19 percenE but expenses have dropped by 15 percent. Net, cash incone is

dropped by 31 percent and depreciation by 38 percent. The decline in

farm receipts was greaËer than the decline in expenses buË stil1 cannot
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account for the 31 percenÈ drop in net cash income. Obviously, factors

other Ehan the functioning of the rnodel are involved.

The economic and physical environment of crop production influenced

the returns to farroing in 1961. Crop yields in L961 Trere very low but

so too T¡rere acreages. Consequently, total productiort hlas down and

although prices were quite good, the inpact of yield and production

over¡rhelmed the price causing reduced returrrs to famers. This reduction

in yield and area was due to the drought situation prevailing in Manitoba

that year. Gross margin continues to be negative but shows a narginal

improvement. Again the effecl of reducing inventory stocks causing a

value of change in inventory of $4r938 is revealed. The combination of

the latter depreciation charges together with the impact of production

explains the income siËuation.

41.1 three efficiency indicators show improvement suggesting that

the efficiency of operation and efficiency with which capital is

enployed are improving. The gross return ratio of 0.79 irnplies expenses

cost 79 cents for every dollar of crop sales or Ehat net farn income

amounted to 2L cents per dollar of crop sales. The capital Ëurriover

ratio was 0.18 suggesting that for each dollar of asseË in 1961, 18

ceriËs of crop sales \üere generated. The rate of reËurn was still less

Ëhan zero but inproved over 1960.

Tt L962, net farrn income rebounded significantly showing a value

of $10,035. It is interesting to note t,hat Ëotal fa:m receipts is only

slightly above the level of 1960, that farm expenses are higher than

both 1961 and 1960 and that net cash income is lower than in both Ëhe

laËter years. Moreover, depreciation eharges, though higher than in

L96I, is lower than in 1960. YeL gross margin and net farn income are
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significantly higher than in the previous Ëwo years. The value of crop

inventory change is the corrmon factor in these El,ro guantities.. In fact,

ín L962, the value of invent,ory change amounted to $8 1459. Exanination

of the efficiency ratios reflect that operational efficiency and capital

use efficiency are still not satisfactory. Ilowever, the return on

investment has improved significantly to 10 percent"

In 1963, net farm income dropped to 44 percenL of the 1962 value.

Total farm receipts increased by 11 percent buË farm expenses decreased

by 9 percent from L962. Consequently, net cash income increased by 130

percent over L962. Ilowever, gross nargin decreased by 69 percent" Again,

Ëhe value of inventory change was important at -$1,984. Conbined with

depreciation charges, inventory depletion cuased the decline in net fam

income. Despite the above situation, gross ratio was .70, impl-ying that

neL fa:m income amounted to 30 cenËs per dollar of crop sales. The

capital turnover ratio of 0.20 shows that for each dollat of asset,

20 cenËs of crop sales were generated. The return on capiËal investment

was 5 percenË.

Tn L964, neÈ farm income amounËed to $8,291, 91 percent higher

than in the previous year even though farm receipts declined by 6 percent

and farm expenses increased by 1.5 percenË. Net cash income a¡rd

depreciation charges declined by 25 and 20 percent respectively from

1963. Gross margin, however, more Ëhan doubled. The appreciation in

both net fam income and gross nargin resulted from a positive value of

$2,781 in value of inventory change. The ratio indÍcaÊors show that

for every dollar of crop sales , 24 cenxs in net farm were received;

for each dollar of asset 17 cents of crop sales r¡/ere received and the

ret,urn on investment \nlas 8 percent.
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Net farm income increased in 1965 and 1966 and reached ics highest

value of $L0 1943. in 1966. In L965, neË, farm income reached $81582,

4 percent higher Ëhan the precious year. Total farm receipts were

ç26 r4L9, 17 percent higher than L964 and represented the highesu level

over the nine-year run. Total farm expenses rose by only 3.4 percent

resulting in a neË cash income, 59 Percent higher than in L964" Net

fa:m income anouoted to 33 cents of every dollar of crop saLes; 19 cents

of crop sal-es \{ere generated and rate of reËurrr was 78 cents -

It should be noËed that good prices and yields l/t7ere obtained for

crops in 1965 causing the increase receipts. 0n the expenses side,

nachinery and building òperations, fertilizer use, inËeresË, hydro and

telephone, and share rent doninated. Increasing expenses are directly

related to increased purchase of nachinery due to obsole3eence. The

value of inventory change of $248 is reflected in the positive values

of gross rnargin and net farm income.

In 1966, neË farm income reached $L0,943 despite a 3.0 percent

drop in receipts and 3.4 percent increase in expenses from Ehe previous

year. The latter combination account,s for the fall of net cash income

to $7 ,247, 16 percent below 1965. Gross nargin increased by 28 percent

indicating the infl-uence of value of inventory change which was $2,554

in 1966. This influence is also shown in Ehe net farm income value.

During the last t\üo years of the simulation, net farn income

declined steeply falling to $5,534 in L967 and ç2,L29 in 1968. Again,

the influence of changing yields, prices and value of inventory are seen.

The continuing influence of expense components directly related Ëo

machinery purchase and operaËion and Ëhe need for inproved efficient

use of f.ertíIízer and plant protection Lechnology are displayed
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throughout. Share rental cost has a strong infLuence on expenses. To

the extent that share rental is elininated the income position will be

improved

Moreover, as the farmer stabilizes his machinery conplenent by

replacing obsoleËe ones and reaching the optimr:m, to that extent increases

in expenses r¿il1 increase at a slorüer rate, eventually leriel off, a¡rd

decrease. Concurrently, the efficiency and profitability of the farrn

will irnprove.

A very important factor affecting the net farn income position in

this study is the manner of allocating new la¡rd brought r:nder control of

the farmer. In the present scenario, this option is non-exisËent but

in later scenarios will appear. It will be discussed more fully

therefore, later. Suffice it to say that because the nodel allocates

new land t,o crops on the basis of crops contribution to the profitability

of a plan, how this is done influences the financial picture. For

example, to the extent that rvheat is the most profitable crop, to that

exËenË will the fina¡rcial picture improve due to the higher prices for

wheat. The cost per acre of production of the crop influences the net

farm income picture accordingly.

The mean net farm income d-uring the eight years was $51158. The

great variability of Ehe value for net fam income during the period is

clearly reflected in the values of standard deviation, coefficient of

variaËion and standard error. The mean value for farm cash receipt,s

was Ç22,701 and with smaller vales of sta¡rdard deviation, coefficient

of variation and standard error present much less variability and

inprecision than the net farm income.

Similar t,o total farm receipts, total farm expenses reflect
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ruore stability than the net fam income but are even tess variable tha¡r

the Lotal receipts. Net cash income behaves in a si¡nilar maririer Ëo

receipts and expenses and this is to be expected as it is the difference

between the two. Sinilarly, the behaviour of gross rnargin refLects the

variability of the net farm íncome.

The general upward Ër-end in the gross ratio reflect reduced crop

sales emanating from generally declining yields and this T,üas especially

so in 1961, L962, L967, 1968. The generally upward trends in capital

turnover and rate of return signify ímprovements in operating and capitaL

efficiencies "

TabLe 8 presents the net worth stlrmary and baLance sheet indications.

Coh:nn 1 shons the short telm assets of the fam busíness. These are

Ítems which are easily converted into liquidity. Short t,erm assets are

the sr:m of cash, other personal asset,s, grain, hay and supplíes in

inventory and miscellaneous other assets.

Column 2 shows the annual value of the farn medium term assets.

These consist, nainly of machÍnery and í-nplenents.

Colrsn 3 contaíns the annual value of long te:m assets prírnarÍly

land and buildings.

Assets are valued generally at current markeË value. Value of

graín is based on the unÍt price reflected in the Ínput table. Thís

price represents the price received for sellíng Ëhe item in the curr_e:rt

year. New buildings and machinery are valued at markeË príce and older

iËems at Eheir deprecÍated value. Land is valued at the currenË príce

as shown in the input table which may or may not represent current

markeË prices.

Column 4 shovrs the Èota1 value of all asseËs.



Simulation
Year

TAEILE 8

NEII VTORTTI SI]MMARY FOR TTIE \AL]DATION SCENARÍO

1960
I961
1962
1963
L964
1965
L966
1967
1968

l4ean

Standard Deviation

Standard Error

Coefficient of
Variation

L3,232
I,294

L6,753
L4,769
17,550
17,303
19,856
20,OO4
17,93L

16, r88

3,666

I,222

o.23

18,50r
L7,795
L7,L99
24,79L
24,063
26,4L9
25,800
25,279
31r 382

23,47O

4,72L

L,574

0.20

68,235
7L,370
79,494
79,57L
87,869
97,504

105r488
ll8,049
I25,775

92,545

20,440

6,8r3

0"22

99,969
97,459

LL3,446
Il9 rl31
L29,483
I4O,776
l5trr44
163,331
175,088

r32,203

27,424

9,rAL

0.21

L,799
1,500
2,0L4

514
rr 500

:1n

1,053

988

762

254

0.77

7 1296
6 r418
5 r49L

13,900
12,031
L3,92L
L2,L26
r0,206
L4,689

10r675

31493

LrL64

0.33

N
H(,



Simulation
Yea¡

1960
1961 r

L962
1963
L964
1965
L966
L967
1968

l4ean

Standard Deviatíon

Coefficient of
Variation

Standard Error

TABLE 8 (continued)

18 r 200
L7,379
L6,502
15,566
14,566
13,500
l-2,36r
11 r 145

9,847

L4,34L

21859

9s3

0.20

27,292
25,297
24,007
29,979
28,097
27,934
24,486
2r,351
25,589

26,004

2,603

868

0.10

t.
2.
3.
4.
5.
6.
7.

Shorb Term Assets
llediun Term A.ssets
Long Term Assets
Total Assets
St¡ort Term Liabilities
l,bdiun Term L:iabilities
Long Term Lìabilities

72,673
72,L62
89,438
89,L52

101,386
LLz,842
L26,658
14rr 980
r49,499

106,199

28,494

0.27

9,4gg

10

7.35
s.53
8.32

28.73
11.70
33.60

_*
L7.02

L2.48

LL.92

3.97

0.96

tl

0.38
0.35
0.27
0.34
0.28
0.25
0. t9
0. 15
0.17

0.26

0.08

0.03

0.31

T2

8.
9.

10.
1I.
L2.

Tlotal Liabilities
Net Farm hlorttr
Current Ratio
Leverage Ratio
Change j¡ Net lrtorth

-ii'
17,277

-287
L2,234
LL,456
13,816
L5,322

7 r5L9

8r536

7 rL25

2,375

0.83

*
Very large

t\)
H
À
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In coh:mns 5-8, líabÍlÍtíes are identified. Líabílities refer Ëo

the claíms against the fa:m business. Short tern liabilit:.Ës are those

c1aÍms against the business thaË musÈ be retired in less Ëhan eíghteen

months. These include loans from fríends and line of credit. MedÍr¡¡r

tern lÍabiLitíes are repayable between eighteen months and ten years.

These are mainly due to the acquisition of nedir¡m ter:m assets. Long

ter-m lÍabÍlitíes are ÍndebÈedness arising from the purchase of land

and buiLdíngs or in some cases machinery. They are retired Ín a time

period greater than 10 years.

The sËructure of assets and liabilitÍes play a very sígníficant

role Ín the net worth """,-rrl"tÍon and rn¡ealth acquísition of Ehe fa:mer.

The survival and profitability are elosely tíed to Ëhese variables.

Total liabilities represent the sr:mnation of all outstanding liabilities

of the business.

Coh:mn 9 shor¿s Ëhe neË far-m worth of the business obtained by

deducting total liabilitÍes from total assets. It is a measure of the

equíty the farmer holds ín the farm business.

Colunn 10 gi.ves the current ratio r,rhich is defÍned as toËa1 current

assets divided by total current líabilÍties. The current ratio Ís a

measure of the financial state of the busÍness reflecting the ability

of the business in case of bankruptcy to meeÈ the current lÍabílitíes.

It ref.l-ecËs the liquidíty posítion during a short tíme period of

eighËeen nonths.

Column 11 shows the leverage ratio or debt to equity ratio. IE

is a general measure of the solvency of the fann business and is defined

as total liabilitíes divided by net worth or equity.

Change in net worÈh is shown in coh:mn 12. IE Ís a D.easure of the



216

gro!,rth and financial success of the business. The changing financial

structure of the business is,-indicated by the above three ratios.

I{aving briefly described the variables in the table, the analysís

will focus on the second performance criterion, farm net worËh, which

indicates the financial structure of the farm over the period r:nder

examination. As was previously done r:nder net farm income, ancilliary

use ¡¡ill be made of the indicator variables to explain shifts and to

point out how the model behaves with regard to net farm r¿orth.

assets at $181501, and long term assets are $681235, for a total asset

value of $991969. In L961, the value of short Ëerm asseËs dropped 37

percent, medir:n t,erm assets dropped by 4 percent and long term assets

incrêased by 5 percent. The conbined effecËs resulted in a 3 percent

decline in the value of total asseLs.

Correspondingly in 1961, short terrn liabilities decl-ined by 17

percent, medíum Eerm 1íabilities by L2 percent and loug tern liabilities

by 5 percent respectively fron 1960. ToÈal liabiLities declined by 7

percent below the 1960 value. Intuitively, the declines in short term

and medír.rm Ëerm asset values in 1961 relative to L962 suggest that sone

assets have been dispensed with and probably used to purchase some

long term asseÈs since the latter accreted in value. Since total

assets also declined in value, the couriter effects did not balance

out,, that is, the dispensation of short Eerm and nediun tern asseÈs

did not balance out with the value of the acquired long term assets.

In realiËy, hor,rever, the explanation lies in Èhe functioning of

the model. The reduction in short term assets vras due to the depletion

in the value of graín and hay brought about by the need to market all
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hay and forage, and to markeË quantitíes of grain based on Ëhe

specification outlined in STOCST and in Ëhe marketing conponent

described earlier whereby a certain amourit of the crop is narketed

each year, namely the equivalent of the seeded area times the yield

minus the landlord share. This has the effect of reducing inventory

in any year when the above value is less than the quantity produced.

The difference between medium Ëerm assets in 1960 and 1961 merely

reflects decreases due to depreciation while the difference between

the values of long term assets reflect th.e appreciation in land prices.

The ehanges in liabilities just reflecË the reduction due to meeting

Ëhe required payments ori each type of indebtedness.

Fa:m net r¡orth in 1960 was $721673 buÈ decreased only marginally

to $72,L62 in 1961-, reflecting no attained financial growth. The

current, ratio declines fron 7.35 to 5.53 in 1961 iruplying that the

current asseË value per dollar of current liability dropped fron $7.35

in 1960 to $5.53 in L96L. But, financially, the farm operation was r¡elL

endor*ed. The leverage ratio or debt to equity ratio likewise dropped

from .38 in l-960 to .35 in L96L. This neans thaË the debts of the farm

dropped from $38 per $100 of equity in 1960 to $35 per $100 of equity

in 1961, reflecting the improved financial situation shown by the

net worth and current ratio.

During Ëhe nexË seven years the farm neE worth continuously

increased reaching a maxímum of $149 1499 in the final year of

sinulation. The nean value during this tine was $106,199 and the

value of the standard error $9r498, relatively snall indicates the

precision of the mean. Moreover, the smallness of the standard

deviation and coefficient of variation ind,icates that the spread,
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in the measured values of net worth is snall-.

Based on Lhe behaviour and precision of the values of net lrorth

during the rr:n, Ëhe farn displays susLained financial Progress through-

out the eíght years.

Short term asseËs more tha¡r doubled between 1961 artd L962. As

was earlier menLioned, in this run, only the value of grain and hay

is likely to vacillate as changes in yield, production and narketing

quantity allowed varl¡ annually. In Vie¡¿ing the detailed rrrn (with the

author), Ëhe value of grain and hay was $9,736 ín L962, while in 1961- the

value was $1 1278, the difference between short Ëern assets in 1961 and L962.

Again, the differences beË\úeen nedir-rm term asset,s and long Cerm

assets reflect changes due to depreciation in Lhe former, and deprecia-

tion and price changes in the latter. The varíation in total assets

obviously follows

The decline of short ¿erm assets to çL4,769, a declíne of 11

percent from 1962 is again explained because t,he value of grain and

hay in inveutory dropped by 2Q percent f.tom L962. This behavíour of

short Ëerm assets, especially the changing value of grain and hay in

inventory, affects Ëhe net farm income through the influenee of changes

in value of invenËory.

Medir.u term assets $rere valued al $241791 in 1963 representing

a 44 petcent increase over L962. This was due to the replacement of

obsolete nachines by new machines. Long term assets value was

essentially the same as 1962 due to little appreciation in Èhe value

of farn land in 1963 above L962. Again, the increase in value of total

assets in 1963 over L962 follows from the above
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Short term asseË values, in general increased between 1963 and

1967 but finally decreased in 1968. This behaviour is explainable as

indicated before. Sinilarly, the behaviour of nedit¡m term assets,

long term assets and total asseËs throughout the rest of the sinulatíon

follow the explanations given earlier.

An examination of the mean, standard deviation, coefficient of

variation and standard error reveal that short term asset averaged

$16r188, nedium term assets $23 1470, long term assets $921545 and

toËal asseËs çL32r2O3. The precision of these means is reflected by

the snall values for their respective standard errors while the

precision of the individual annual values is reflected by the small

values for the coefficients of variation and standard deviations.

The behaviour of the values for the three forns of liabilitíes

are tied in with the corresponding value of asset behaviour. Thus,

the roodel pays off 'short term debts first, then medir:m tern debts and

finally long term debts as the financial situation r.tarrarit. This

pattern of behaviour is not significant in this rr:n but will be of

great, importance in the experimental rr:ng. In Ëhis part of the analysis,

the depletion of short term debts is sinply due Eo Ehe retirement of

the debt.

The latter observation also applies to ned.ir:m ter¡n liabilities

except that in those years that the model replaces and/or purchases

add.itional nachinery and inplenent, nst only would the asset situation

improve, buÊ the level of indebtedness would rise. Purchase of assets

require a minimum down payuenË of 25 percent of the cost of the itern.

Thus, while the asset value âccretes by the difference between the value
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of the additional or new machine, the indebtedness accretes by Less than

the full value of the item. A similar situation arises for long term

assets and indebtedness

Liabilities will also be strongly influenced by the debt structure

racio which applies in the experiments to follow later. Sinilar

comment,s to those addressed to the asset types apply to the liabiLity

types in so fat as the precision of the mean and individual annual

values are concerned.

The very D.ature of short term liability, that is, they are

incurred for operating activities, permit, for great variation in

individual values. This is reflected by the coefficient of variátion

of .77 ar.d the relatively high standard deviation of $762 compared to

Ëhe mean of $988. IË is interesting to noËe that in every year the

asseË type has a greater value than the corresponding liability tyPes,

eg. nedium term asseÊ value in 1965 of $261419 is greaËer than the

rnedium tern liability of that year of $13,921. The reason for this

was explained earlier. The financial strength of the farn business

is clearly displayed by the table. The currerit ratio has shor¿n a

general upward trend reflecting the already observed strong financial

situation. The sudden ehange from $28.73 of current assets per dollar

of current liabilities in 1963 to $11.70 of currenË assets per d.ollar

of current liabilíties in L964 is reflective of the rise in current

liabiliries from $514 in 1963 to $1500 ít L964 due Ëo the unavail-

bility of cash for operating expenses as reflected in a surplus

value of 0 in Table 7. The mean value of the currenË ratio shor¿n is

L2.48, shown to be 1ow because the model adds zeroes as values for
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1966 and L967 in determining the mean. The real value of the mean is

higher at L6.04 if 1966 and L967 are excluded

Given that financial institutions look for a value no less tha¡t

2.0 fot the current ratio, the average value represents a superior

financial situation.

In general, Ehe leverage or debt/equity raEio has continuously

declined frorn $38 of debts per $100 of equity in 1960 to $15 of debts

per $100 of equity in 1968 excepË in 1963 r¿hen the ratio was 0.34 and

when ir rose from .15 in L967 to 0.17 in L968. The sudden rises in both

years were due t,o purchases of rnachinery which increased the outstanding

medir:m Uern liabilities, and consequently the total liabilities.

The change in net r.rorth is a function of the net worth and

ultirnately dependent on the asseË and liability situation. It is

likely to shol^I a wide variation in values as total assets vary with

purchases, sales of grain and hay, price of la¡rd and'reËiremen.Ë of

loans. Between 1960 and Lg6L, the change in net worth amor:nted to

-$512 due to the decline ín total assets resulting primarily fron the

drawing down of grain and hay inventories causing a drop in the value

of short term assets. Contrarily, between 1961 and L962, the change

in net worth was $17 ,277, reflecting Ehe change in short term assets

from $8,294 ín 1961 to $16,753 ín L962. The change in net \^torth is a

measure of the farm attained fínancial growth. The data reveals a

general positive trend in the annual change in net, worth although the

rate of change varies betl,¡een years. The average change in net wort,h

over the eight year period was $8,536.

Table 9 shows Lhe cash fLow su'r'mary d,uring the nine years of the

trial. Although, no data was availabl-e for the actual case farm, the model
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TABLE 9

CA^SH TTfi¡T $]M}ART.FOR TTTE

\ALÏDArjON S@GRTO

Year
Total
Inflov¡

floÞ1
Or¡tflcn¡

Net Cash
Flot'¡

1960
1961
L962
1963
L964
1965
L966
L967
1968

9 Year ¡4ean

Standard Ðeviation

Standand Eror

@efficient of
Variation

27,L26
L9,436
23,769
35,405
25,615
32,543
28,061
23,937
33,265

27,684

5,202

L,734

0.19

28,921
22,L09
24,666
24,983
24,615
25,782
26,2I4
24,648
26,204

25,349

L,822

607

0" 07

-],795
-2,673

897
l.0,423
1,000
6,76L
L,847
-7LT

7,06l-

2,335

4,626

L,542

1.98



223

resuLËs are presented for the sake of completeness of the model

behaviour. Colr:mr 1 shows the value of total infLows. ToËal inflor¡

consists of crop sales, machinery sales, ineome in kind, quantity of

fr:nds borrowed, off fam income and other income. Colr:mr 2 shows the

total cash outflow. This cornprises purchased crops, share rent, crop

operating expenses, machinery operating expenses, building operating

expenses and current experises, interest paid on farn debts, other farm

purchases, principle paid on farm loans and cash withdrawn for house-

hold uses. Coh:mn 3 represents the net cash flow. Net cash flow is

the d.ifference betq¡een total inflow and toËal outflow.

The table reveals Ëhat net cash flow starËs off negatively, falls

in 1961, rises Ln L962, rises through 1963, falls ín L964, rises in 1965

and declines in 1966 and L967, before rising again in 1968.

ToËal inflow declined by 28 percent between 1961 and 1960 while

total outflow declined 24 percent. This combination caused net cash

flow to decline as earlier mentioned. 0n the inflow side, while the

value of crop sales increased from $15 ,+eO ín 1960 to çL7 1436 in 1961,

nachinery sales dropped from $6,012 in 1960 to zero in 1961. At the

same time, money amounting to $5 rL27 was borrowed to purchase maehinery

in 1960 while borrowing in 1961 amor:nted to only $1500 to finance

operating costs. The net result of the above hras t,he decline in

inf 1ow.

On the outfloÌr side, share renË declined fron çL,674 in 1960

to $491 in 1961, total crop operating expenses increased fron $4,805

in 1960 to $5,74L ín l-961, total machinery operating expenses

increased from $3,084 in 1960 to $31201 in L96L, total princíple

paid on loans and cash withdrawn for household uses increased from
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$5,05t, and $1,599 respectively in 1960 to $5,349 and $1,986 respectively

in 1961. AË the same time, total current expenses, inEerest paid on farm

debËs and value of.capital purchases declined from ç21372, $2r035 and

ç5,L27 respectively in 1960 to $1,980, $1,738 and 0,::espectively in

1961. Building expenses declined fron 1960 to 1961.

Changes in all variables are cònsistent with the specification of

the nodel. Receipts from crop sales rose in 1961 parËly due to the

price increases. In 1960 obsoLete nachines were replaced by new ones,

the obsolete ones having been sold for 90 percent of their depreciated

value and shows up as value of machinery sales. No such sales occurred

in 196L. Purchase of new rnachines required the borrowing of fr¡nds in

1960 ruhile no such borrowing was required in L96L. Ilowever, in L961,

because of cash flow problems in 1960 and the drawing down of cash

resenres, borrowíRg ems¡¡1¡íng Ëo $11500 was made in order to meeË

oPerating crop exPenditures.

Share rent, as previously explained is a function of crop

production and the quantity of la¡rd share renËed. For the s¡me

quantity of share rented land, the lower the yield and price the

lor¿er the share rent costs. The decline of the share rent betrreen

1960 and 1961 was partly due to Lhe lor¡ered yield and production in

1961. Increases in crop and nachinery operating expenses are due to

increased prices of farn inpuËs including hydro and electricity, fuel,

herbicides, fertilizer and machinery repairs, and labour. InËerest

paid on farn debts declined betr¿een 1960 and 1961 due to the combined

reduction in interes! cost and total liabilities in 1-961. No capital

purchase was made in 1961 as qras done in 1960 and the total principl-e

paid on loans increased in 1961 over 1960 because Ehe new Loa¡rs Ëaken
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out in 1960 had their firsu principal payment nade in 1961" Cash

withdrawn for household uses is directLy related to the inflation

rate and income. It is expected to increase as the laËËer appreciaEe.

Throughout this trial the pattern of behaviour of inflow, outflow

and net cash flow are ia agreemefit with Ehe explanations ad,vanced

previously. Thus, Lhe increase ia inflow value fron $23 1769 it L962

to $35 1405 in 1963 cornpared ¡¡ith the nargínal ehange in outf lot¡ f rou

ç24,666 in L962 to $24,983 in 1963 explain the sigoificant change in

ner cash flow f,ron $897 in L962 to $10,423 in 1963"

Moreover, Ëhe jr,rnp in inflow is traceable to changes in crop

sales, anount borror¡ed and off fa:m income. Off fa:m income is defined

as a percentage of farm income. Thus, in 1963, total inflow increased

by 50 percent ovet L962 as croP sales increased 11 percent, âmount

borrowed increased by 559 percent and off farm income increased from

$55 to $517. On the outflolt side, significant changes occurred in

share rent since this varies with crop sales, building oPerating

expenses due to depreciation incr.eases with age, and greater costs

for heating and hydro etc., due to age plus the Ceed to house more

nachinery. Interest paid on farm debts increased due to additional

indebtedness incurred in purchasing nachinery and increased principle

paid resulting from increased debts.

The mean inf low over the duration of the -rr¡ns 
rras ç27 ,684, the

mean ouÈflow was ç25,349 and the mean net cash flow was $2;335. The

standard errors for total inflow and total outflorü indicate Lhat the

means of these Ewo variables are precisely measured. The relative

smallnesses of the standard deviaËions and coefficient of variation

indicate the relatively small spread among the data.
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Contrarily, Ehe nean sta¡rdard deviation, coefficient of variation

and standard error of the net cash flow attest to the spread or vari- o

ability among the data and the dispersion of the daËa from its mean"

This observation follows from the risks and r:ncertainty accompanying

agricultural production.

Up to this point, the discourse has addressed the net farn

income, nec worth and net cash flow individually except for sparse

mention of an inplied relationship and coordination among Ëhe three

to give the total financial picture a¡rd evaluation of the farn business.

In Ëhe folLowing section, the interrelationships beËween and coordínation

¡morg the Èhree as perceived by the nodel, ate reviewed.

The balance sheet or net worth sËatement presents a snapshot view

of the farm financial situation at any point ii tine. Both the net

income staLement and cash flow sr¡ntmary provide informaËion on income

and expense flows, and cash and credit transactions over time. As

such, the latter statements allow a comparison of the farrn financial

operation through time, r¿hile net worth allow for comparison at

definite points in tine.

The balance sheet at Ehe end of one year becomes the starting

balance sheeË for the beginning of the next year. Thus, Lhe assets

in Ëhe neË, worth staËement, of one year is made up of net rtorth and

liabilities at that tirne. During the course of operating the farm

in Èhe year the value of capital purchases for:nd in the cash flow.

sËatenent adds to the value of asset,s; the value of inventory ehanges

for:nd in the income srrtnmary statemenL adds or deducËs from the asset

value. Depreciation charges from the income statement sulnmary

reduces Ëhe value of assets. Increases in the price of land increases
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the asset value of land. These values are reflected in the balance

sheet for the nexË year

The liabilities ia che one net worth statemenL are ¡nodified during

the year as indebtedness is retired and new amounts borrowed to purchase

nachínery and to operate the farn. The net worth stated in the one

balance sheet is nodified by acËivities during the year. Thus, net farm

income from the income statement, cash wíthdrawn for household uses, and

taxes influence Ehe net worth in the following net worth statement.

In sr:mmary, the behaviour of the rnodel has been follor¡ed through

to explain the values of the three performance criteria of neË farm

income, net cash flow and net worth geaerated annually in this valida-

tion scenario. An intuitive insight of the nodelrs behaviout \^ras given

by focussing not.only on the changes in the performance criteria but inËo

Ëhe details of the variables that comprise the equations generating Ëhe

values of the performanee variables. Finally, a short indícation of

how the nodel links up the three criteria staËement in a coordinated

;
manner to permit a complete financial evaluation was given.

The final section seeks to compare the values or Ehe performance

criteria generated by the model with the actual values obtained from

the case fa:m. Because no values for the net cash flow was given, only

the net fatm income and net worth will be examined.

To expect exactness in Lhe values from the t\^lo sources is

ínpractical but sinilarities in behaviour are expected if the nodel

ís to be scrutinized as a representat,ion of the actual farm. !Íhile

exactness of values is not necessary or desirable, divergence in

magnitude artdfor direction of behaviour should be reasonably accounted

for. That is the task of this section.



228

Table I-0 presents the net farm income and net farm north informa-
o

tion produced by the case farm and those generaËed by the siroulation

nodel. Figure 14 follows the values through the period 1960 to L967

and portrays Ehe differences nore vividly. The neE farn income is

examined firsu. Although the pattern of behaviour and ratiooal thereof

for the nodel net farm income resulËs during this trial were addressed

earlier in Lhe discussion, it is necessary for the elucidation at hand,

where necessary, to repeat the inportant points.

The ractual farmf net farm income declined in 1961 and L962,

rose in L963,1964 and L965, declined in 1966 and rose again to $25,709

Lt L967, its maximum for the eight year run. By contrast, the nodel

values begín negatively and though increasing stayed neg¿tive in l-961.

It rose dramaËically in L962, declined in 1963 before rising in 1964

and continuing to increase in 1965 and 1966 before declining in the

final year of the rr:n.

Before proceeding further a few poinËs about the ractual- farml

are inportant. Firstly, while Èhe nodel was developed to represent

a real world crop farm, the hctual farnt was not a complet,ely crop

operation. Livestock was part of the operatíon and contributed cash

sales to receipts. Likewise, some costs r¡ould have been inc.urred.

Ilowever, the ractual farmt T,ras a doninant crop farm having more than

75 percent of production and income generaËed by crops. That v/as the

criterion of a crop far-n in this study.

Although, the deÈails of the variables rnaking up the net farm

income and net farm worth of the speeific case farm used. are r:navail-

able, the basic details are those for:nd in Appendix C, page The first
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NET TNCC¡4u AI{D NET I4ORITI \ALT]ES GH\TERAIED BY TTIE SIMT]I,¡\JTIOT\T T4ODEL A}Ð THOSE

ACTUALLY GIVM{ TN THE CA.SE F¡\RM FIMI\TCIAL STATEMENXS

1960
196r
l-962
1963
1964
L965
1966
L967

Mean

$

8,975
6,329
6,086
9,603

rT,792
L6,9r4
LO,22O
25,709

11,953

Net Farm Income

3

$

-2,646
-243

3,5L7
2,L89
5,L22

-6,694
15,489

2,39L

$

-4,057
-2,436
10,035
4,372
8,29r
8,582

10,943
5r 534

5,895

1.
2.
3.
4.
5.

Actual Case Farm
Yearly Ctnnge in
I4cdel
Yearly Change in
l4cdel - Actual

$

-6,493
7,599

-5r 663
3,919

29r
2,36I

-5,409

-484

$

13,032
8 1765
3,949

855
3,501
8,332

723
20,L75

-r,L32

Actual

lbdel

$

66,237
7L,249
74,09L
8l,1oo
90,205

116,104
125,318
L48,523

96,603

Net Farm úüorth

I

$

5,012
2,842
7,009
9,105

25,899
9,2L4

23,205

11,755

$

72,673
72,162
89,438
89,152

101,386
LLz,842
L26,658
141,980

100,786

6.
7.
8.
9.

10.

Actual Case Farm
Yearly Ckrange in Actua1
D4odel
Yearly Change in lbdel
I4cdel Actual

$

-sll
17,276

-286
L2,234
tl,456
13,816
L5,322

9r901

l0

$

6,436
913

15,347
8,052

11,181
-3,262

1r 340
-6,543

4,78L

N
N
\o
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implicatíon of the above is that total rece.ipts of the tactual farmf

included values for rLabour and Custom lrtork Incomesrr rVfheat

Board Paymentst, rOËher Miscellaneous Receiptsr, aod rReceipt from

Sales of Livestock. I Farm Expenses would probably also include pur-

chases of livestock and feed and I increasedt interest paid on loa¡rs

due to Ehe latËer. A change in inventory value of livestock r¡ould

have been included and would have influenced Ëhe value of net farm

i.ncome. Asset values would have been auguented by the value of

livestock. Crop insuraace clairns would also have been included

in the ractual farmt income statement

I,ltrile the model provides for many of the above, such values

are Ëo be provided by the user or the rnodel defaults then to zeto.

The nodel income statement includ.es as receipËs sales, trade-in

values, and salvage values of nachinery r:nlike the racË,ual farmt.

off far-m income is ass.uned to be 0.33 of net farm income and defaults

Eo zeto if net farm income is negative. Dividends are assumed to be

0.17 times off-farm income and income-in-kind is assr:med to be $500.

In the ractual farmt accourtts, depreciation is by the reducing

balance method only whereas the nodel uses both the straight line and

reducing bala¡rce neËhods. The straight line nethod is used uP to

L972 and the reducing balance method after L972. The straight line

meËhod attaches a fixed percenË of the item as depreciation cost

during its useful life r¿hile the reducing balance attaches a Percent

of the remaining value of the asset yearly as cost of depreciation.

In uhe early years of Ehe l-ife of the item, Ëhe redueing balance writes

of.f a larger amount as depreciation and this âmount- decreases as the

useful life decreases.
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Prices of products in the actual farn are based on actual prices

and yields are based on actual yields" ReceipËs are based on actual

production and delivery. In the nodel prices, yields, and narketings

are partly historical and partly treoded values.

The net worth of the ractual farmt includes livestock, livestock

feed supplies and farm accounts receivable. These v¡ill tend to increase

the value of assets and net r¡orth. In Ëhe tactual farrnr t croPs are

valued at the initial Canadia¡r trltreat Board príces for grains to be sold

to the Canad.ían hrheat Board and at the expected selling prices for

grain to be sold as feed and seed. The nodel uses the price received

by Manitoba farmers which is a weighted price of the different grades

and types of grain. New buildingpand nachinery are priced at market

price or cost, and, older items at the book price, with adjustrnenÈ made

for quality differences

In the nodel, ne\r machinery and buildings are valued sinilarly.

Ilowever, because the reducing balance nethod of depreciation d,epreciates

an item nore rapidly the value is likely to be r:nderestimated. In the

ractual fa:mt, land is valued at the current market value. This was

the ability to discriminate for quality, location and other intrinsie

factors that determine the market price. The model. uses an average

price as published in Ëhe Yearbook of Ma¡ritoba Agriculture. These

prices need not be represent,ative of the market value. To the extenE

that they do noE, land value r¿ould be r:nderestinated by the roodel.

Net r¿orth will also be underestimated and income wíll be influenced

through changes in inËerest and dividend income-

In comparing the ttro sets of net farm income values, it is to

be expected that the previously cited differences between the
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NET FARM INCOME AND NET FARM T{ORfl{ COMPARISONS OF
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composiÈion of these are partly responsible for the divergence. Part

of the explanation is found in the behaviour of the nodeL as explained

in Ëhe first part of the chapter.

In order to reemphasíze the Last poiaÈ aspects of the behaviour

of the nodel wíll be restated. The difference between the tr¡o net farm

income values in 1960 was $L3,032, that is, the net farm income value

given by the nodel was $131032 less Ëhan that given by the actual farm.

The value of $8 1975 gLven by the farmer is given after the fact. Ilow-

ever, Ëhe model operates by looking at the case input data such as

land, l-abour, machinery, crops, soil type, etc. Using these data and

decision variables progra¡Dmed throughout the nodel, the ruodel checks

Ëo see if uhe given resources could operate the type of farm organiza-

tion the user identifies.

In the present case, for example, when it checks the machinery

complement given, it finds obsolete machines and geËs rid of Ëhem after

ascertaining the availability of funds. Tr¿o nachines are sold off and

replaced by larger and newer ones. This action generates rnachinery

sales which adds to receipts, and amount, borrowed, increasing nediun

term liabilities a¡rd total liabilities, increases the value of ne,ilir:n

term assets and total assets and increases equity since 25 percent of

the cost of the item is mandat,ory down payment.

Interest charges are increased and principle paid increases.

Operating cost,s increase due to larger items and depreciation charges

increase also. In addition, all operating costs are trended through

the Farm Input Price Index. These values will probably differ from

t,hose of the ract,ual farm'. Additionally, beeause of the narketing

procedure built into the nodel inventory of crops is depleted. The
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change in value of crop inventory r¡as $16,737 ín 1960. The above

factors explain the divergence in the ttro values àf net farn income.

The above cornbination of factors, model behaviour and different itens

in equations will also explain the divergence in the two values of

neË farm income throughout the eíght-year run.

Again, the divergence in values of net v¡orth from the two sources

are explainable by the same two sets of factors above. For examplet

the nodel does not include stocks in its asset values iu L960, whereas

Ehe rac¡ual farmr includes a value of stocks equal to $121406. The

nodel augpents its value to neitium farm assets by purchase of two ner¿

machines. Laid is appraísed at $91'982 by the fa¡mer but the modeL

appraises it at $591422. Despite all- these differences, the differ-

ence bet¡¡een the tr,ro net r,¡orth values in 1960 of $6 ,426 is not very

significant.

The second parr of the objective was achieved by identifying

differnces betr¡een the three statemenÈs as generated by the ¡nodel

and the ractual farmr, values of net income and net worth. Although

che detailed statemenËs of the specific case farm tùas unavailable,

Appendix C, page rePresenËs an example of Ëhe exact conÈent of

Ëhose statements. ilaving identified the differences in the statement''

the differences between the perfonnance criteria of net farm income

and net farm worth were perused from which the conclusion was deduced

that the fi,ro sets of data, though superfically different are reasonably

expl-ainable by the rdifferentnessr of Ëhe variables included and/ox

excluded in both sets of statement and by the operational behaviour

of the model.
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In the nexß chapter, the experiuental results will be presented,

described and, anaiysed and, in doing so wilL draw extensively on the

discussion of this chapter.

The purpose of this chapter \üas two fold, firstly, it rüas to

provide the reader rpith an insight into the fr:nctional behaviour of

the model, and secondly, to compare the outPut, oi an" nodel to that

of the ractual farmt. In order to atlaín the forner, a brief over,riew

of the hierarchical logic of the nodel was reviewed. This showed the

computer program, subprograms and subroutines when they !üere caLled

and in what order and how eaeh part functioned in order that the

program became a whol-e farn simulation nodel. This was follorsed

by a detailed exanination of Che val-idation scenario run for the

period 1960-1968 with discussions of the modelrs behaviour as it

generated the Ëhree major financial statements of net income, net

cash flow and net worth with explanatíons of the values.



CHAPTER VT

ANALYSIS OF EXPERIMENTAL RESTILTS . PART I

Chapter VI exanined problems encountered ín anaLyzing stochastic

sinulation runs, presenËed the results of validation, and analyzed those

results to dispLay their support for the validity of the nodel. This

chapter díscusses Ëhe experinental proeedure, preserits the factors and

levels of factors used, and presents and discusses the experímental

results. The results are presenËed both in Ëe:ms of scenario and on

a Ëreatment basis in that for each treatmerit the performance criteria

are examined in terms of the objectives of the study. The final section

presenËs and discusses results of a general analytical- and supportive

nature.

METITODOLOGY

The Sínu!-atíon çlxperinent

The principal objective of the experímental design lüas Eo

establish the besË solutions to the probleru at the lowest cost. This

was achieved by studying the response surface aË selected points of

interest in the sa.mple space. The response surfaces represented the

perfornance of the firn with respect to net, income, net ¡vorth and

annual neÈ cash flow. The controllable factors were farmland use

control arrangemenËs, debt-structure ratios, and rates of return on

productive assets.

)aa
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Statistical Design

The statistical design was a randomized complete block design

,¿ith a factorial arrangement of ËreatnenÈs in three replicaa"r.185

In this \,ray the factors were combined to give alternate courses of

action to be tesled. The conErollable variables assr¡med discrete

values, thus permitting only a finite nr:mber of alternatives. There

were four tlevelst of farmland use control arrangements: purchase,

rent-to-purchase, share -rent, and cash rent. There $tere tTrTo tlevelst

of debt structure ratios: short term to long terrn ratio of .L429

and nedir:n term to long term ratio of .2857. There $7ere trüo ?LeveLsr

of rate of return on productive assets: the yearly inflation' rate

and the actual rate of inËerest charged by the Farm Credit Corporation

under the Farm Credit Act (FCAF).

The design was, therefore, a 4x2x2 factorial with 16 treatment

combinations. The deterministic roodel involved only sevenEeen treat-

ment,s including the basic case farm tin situf or control.

Experimental Procedure

The experinental procedure comprised Ehe following. The sinulator

\üas run with the represenËative case fa:m situation and each of the land

procurement options and performance Deasures evaluated. For the deter-

ninistic nodel, the output at Ëhe end of the run of twenty years gave the

performance measures.

185w.c. cochran
John lliley &

in Research,
Press, L963,

and G.M. Cox, Experinental Designs, Second EdiËion,
sons, rnc. 195@stle, statistics
Second Edition, Ames, Iowa: Iowa SEate University
Chapters 10-12.
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The case farm situation eras now run under the deterministic

nodel with treatment conditions. Output was gathered and evaluated.

Finally, results for the case farm under the deterninistic nodel and

under control and experimental conditions lrere analysed, and compared.

Then results were obtained, interpreted and findings stated.

FACTORIAT DESIGN

It was previously nentioned that factorial analysis was the

most common and probably mosË meaningful neuhod with which to study

effects of changes in other variables on criterion varíables. Earlier,

Lhe design was stated, facÈors idencified and levels noted. The experi-

mental procedure rüas menËioned in the last p"t"gt.ph.186

In this section the factors are again presented and the treatments

are identified. Perusal of the literature and discussions held with

professors, bankers and fa:mers led Ëo che choice of factors and levels

used in this research. In addition, there were no well-documented

instances of the quantitative differenËial inpacts of strategic conbin-

ations of factors and/or l-evels of factors on Ëhe farmers welfare.

1E6 Readers interested in ttie intuitive basis for factorial
analysis and how it is used should review texts by 0.0.
Davies (ed.) Design and Analysís of lndustrial Experi-
ments, 2nd . ed. , Hafner , New York, I 960. R. A. Brown I ee,
Statistical Theory and lilethodology in Science and
Engineering, l.liley, New York, 1960, 0. Kempthorne, The
Design and Analysis of Experiments, Wi ley, New York,
1952, Cochran, and Cox, op.ci t, and Ostle, op.ci t.
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Factors and Levels of Factors

Table lL shows the factors and ldvels of factors use in

the experiment. Land control arrangement refers to the

methods of acquisition of controlling the use of land for

productive agriculture. Outright purchase represents the

situation where the farmer purchases the land immediately

and obtains immediate ownership rights. With rental-pur-

chase arrangement, the farmer ís cash-renting the land but

has an option of purchasing at a future date and at a

prespecifîed price per acre. Share renting involves the

renting of land under a lease arrangement with the operator

paying the landlord one-third the quantity of crop harvested

whi le the landlord contributes one-third the operating

costs. Cash rent allows the farmer to use the land for a

straight cash rent per acre.

Debt-structure ratio is the relationship between

individual debts in the farmerrs debt portfol io and reflects

capital structure or restraint. For this study the two

rat¡os were short term indebtedness to long term indebted-

ness (STD/LTD), and medium term indebtedness to long term

i ndebtedness (I'1TD/LTD) . These debt c I ass i f i cat ions were

described earl ier.

Rat,es of return on productive

current yearts raËe of inflation

pr i ce i ndex for the year of

equivalent to the cost of credit

assets were equivalent Ëo Ëhe

as represent,ed by the consumer

simulat¡on, the other was

charged by the Farm Credit
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Table 11

Factors and Levels Used in
Factorial Experj.ments

Factors

Land Cont,rol
Arrangement

Debt,-Structure
Ratio

Rate of Return
on Productirze

Àssets

Levels

Share
Rent

Cash
RenÈ

Outright
Purchase

Short Term:
Long Term
i.e. STD:LTD

Current Rate
of Inflation

Rental-
Purchase

Medium Term:
Long Term
i.e. MTD:LTD

Cost of
Credit
Charged by
Farm Credit
Corporation
i.e. FCAF
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Corporation under the Farm Credit Aet for the year of sinulatíon (fC.lF).

More details for land control are found in subroutine LANINV, LAI$DEC and

FSTAR (Appendix A). Debt structure details are for:nd in subroutine NEI,ICDT,

SCIIEDL and FINDEC (Appendix A). Details on rat,e of return are found in

subroutine R-ETPRO (Appendix A).

Table 12 describes the sixteen treatments LesLed io the study. The

Ëreatment nunber was used to identify the treatmefit,s which are refereuced

by these nunbers throughout Ëhe thesis. the 
"oU. 

r"" used to set up the

factorial system and.these identify the treatment combinations in Ëhe

compuËer progr¿rm. The description of the t,reatments are self-expLanatory

except for BASE. This refers to the case farm sítuation without being

subjected Ëo manipulation. It is the statistícal physical equivalent of

fcontrolr. Four other base conËrols vrere run, one conLained outright

land purchase, one rent-co-purchase option, one incorporatld cash renËa.l

and the last contained share rental land control option.

The lasL set became essenLial if the base experiment v/as to be

compared with the other experimenËs. In this case, the farn nust be

allorøed to grow to the maximum of 21560 acres. Each scenario set was

then compared with the relevant base. The bases were also compared Ëo

each other.

EXPERIMENTA]. REST]LTS - PART 1

This study concerns the farrn incorne problem. The objectives

Ehe study include the observation and quantification of iropacts of

different conbinations of land conËrol arrangemeriË, debc-structure

and raËe of return on prod.ucËive assets on farn income attainment.

ratios

For

of
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DESCRIPTION OF

TABLE 12

TREA1UENTS USED IN

Treatment
Number and

Code

FACTORIAL ANALYSIS

Description

Base (Control) Treatment

Outright Purchase x NONE x NONE

Rent-to-Purchase x NONE x NONE

Cash Renr x NoNE x IIONE

share Rental x l[oNE x NoNE

OutrÍght Purchase x Interest Charged by Farn
Credit Corporation for Farmers Loans x Short
Tern Debr/long Term Debr (STD/L1Ð)

Outright Purchase x Interest RaËe Charged by
FCC x Mediun Tern Debt /Long Term Debt (I"fIÐ/tTD)

Out::íght Purchase x Interest Rate Equal to the
Consuner Price Index (RI) x STÐ/ITD

Outright Purchase x RI x MÏD/LTD

Rent-to-Purchase x FCAF x STD/LÏD

Rent-to-Purchase x FCAF x ltTO/f,TD

Rent-to-Purchase x RI x S1D/LTD

Rent-to-Purchase x RI x Ì"nÐ/tfD

Cash Rent x FCAF x STÐ/LTD

Cash Rent x FCAF x ¡ffD/f.ÎD

Cash Rent x RI x STD/LTD

Cash REnt x RI x I'l1D/tTD

Share RenË x FCAF x STÐ/LTD

Share Rent x FCAI' x I'ÍTD/ITD

Share Rent x RI x STD/LTD

Share RenT x RI x MTD/LTÐ

00

00

00

00

00

01

0z-

03-

04

05

06

07

08

09

10

11

L2

13

L4

15

L6

000

100, Base

200, Base

300, Base

400, Base

11_5

116

135

L36

2t5
2L6

235

236

315

3r.6

335

336

4L5

4L6

435

436

1

2

3

4

Meanings of abbreviations have been explained before.
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the purposes of this study, income was reflected by traditional fann net

income, net cash flow and farm net r¡orth" Intuitively, the fundamental

concern l¡ras one of farmersr welfare. An inplied objective r^ras to deter-

nine the relative performance, strength or accuracy of net income, net

cash flow and net wÕrth as measures of farmers welfare (incone posiÉion).

fIIE BASE TREAIUENTS

It was mentioned earlier that a total of four Base Runs, rControlsr,

Iirere executed. After running the Base 00, it was noted thaË r-rnless the

farm was allowed Lo expand it would be unreasonable to do a scientifically

objective assessment of the treatments and the non-expanding base. The

only nethod of expansion was Ëhrough land control arrangement. Accordingly,

four base experiments were run to ascertain the nature of the differences

between the Base 00 and Bases 1, 2, 3, 4. There rrere some differences

and these wilL be dealt with later.

The experimental procedures \Íere nodified in such a lray that for

each set of four experiments with each of the four laud control options.

one Base would apply. Thus Base 00 is a non-expand,ing base with no

additional decision variables. Base 1 is the base rr.me where the fam

expands to the maximum through uciliz.ing Ëhe outright purchase land

control option. Base 2 used the rent-to-purchase option, Base 3 used

the cash renÊal option and Base 4 used the share rent,al option. None

of the bases included additional rate of returns or debt-sËtucture

constraints.

In Lhis chapter of the thesis, the exper,imenËal results are

present,ed, described and. analysed. In order to focus cornpletely on
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the treatment resul-ts a detailed anal-ysis is done on the Base Sirnulatioa

Treatments. The Base represents the originaL case farm as used in the

valida¡ion scenario but run through the tr'renty-year simulation run

1965-1984. The only difference between the base and the sÍruulation

experiments is the absence of values for two treaËEenË variables, Eate

of return and debt-sËructure ratio. The base serves as a benchmark or

control to which the treatments in a scenario can be compared for the

purpose of determining changes in the values of the performance varí-

ables" A tota1 of. 2L cases were looked at, that is, the t6 treatments

and five Bases. The ¡nodelts behaviour is precisely as \üas described

in the earLier chapter. Ì,lhere, however, the need arises, addítional

detaiLs r¡il-1 be provided to clarify changes from the normal.

It should be reiterated that the main reason for examining the

base runs are to ensure that the results are in unison wíth the nodel

behaviour detailed in the l-ast chapter' I^Iith this in mind' it is also

reiterated that only abnormal behaviour wil be detailed and explained.

In the main, the examination will coocentrate on looking at randomly

selected annual data and the overall resul-ts. These will appropriately

interpreted in te:ims of the performance measures"

The base rr:n with outright land purchase is used here to Present

a detailed analysis. Recall, however, that there were three more bases,

one for each of the land control arrarigements'

Table 13 shows the stat,ement of net farm income for the Period

1965-l-984. In order to facilitate the analysis, five year averages'

annual changes togeLher with the overalL mean, standard deviation,

sËandard erïor and coefficient of variation are also presented
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26586 .7 4

t554r8. l9
-7355 I .37

24549 . O I
t4162. l5

4to22.OO
24354.A7
92050. 44

2449.94
-64 t74. l9

t9t40.61
t5940. l7

4908.94
23903 .3 I
12722.G2
31448. l2
4758.62

t5548.32
t5837.05

226A74.62
25'0777 .94
263500. 56
294948.69
299707 .3 I
267 161 .74
144649.44

I 20692 . 37
26987 .64

o.83
- t686.08

299707 .3 I N
À
ul



Siur¡lation
Yea r

t965
1966
I 967
I 968
I 969

5 YR AVG

t970
t97 I
1972
1973
197 4

5 YR AVG
IO YR AVG

1975
t976
1977
t978
I 979

5 YR AVG
t5 YR AVG

t980
t98 I
I 982
1983
1984

5 YR AVG
20 YR AVG

SÏD DEV
SÏO ERRc. v.
MINIMUM
MÂX I MUM

Net
Ca sh

I ncome

7 t4l.4G
3088 .58
2964 .80
4322.A4
r909. 73
3885. 48

- lo84 I .66
4205.25

39436.75
r88944 .50
128048.62
69958.69
36922.08

t66364 .25
t92066.8 I
283 rÞO.50
285484.OO
229059.37
231224.75
lot689.56

226194.47
249646.8 I
27 r58 I .87
296650. 50
3t990t.3t
272795.OO
144465.94

l24l3l. t2
27756.56

o. 86
- ro84 I .66
3t990t.3t

Annual
Change ln
Net Cash

I ncoue

TABLE 13 (continued)

o.o
-4052 .89
- 123 .77
t358.03

-24r3. tO
-1307.93

- t275 I .39
15046.9 I
3523 I .50

I 49507 . 75
-60895.87

25227 .7'l
13434. l2

383 r5 .62
25702 .56
9 to83 .69
2333.50

-56424.62
20202. l5
t585 I .27

- 2864 . 50
2345 I .94
2 t935 . 06
25068 .62
23250.8 I
t8 t68 . 39
r646t.04

Non
[¡ì f¡tl

I nconre

2585. I I
3106.16
2675 .95
s240.42
3713.89
3064.3t

4226.26
3869.97
3943.40
4922.51
5513.97
4495.22
3779. 76

6572.72
7285.80
7920.85
8980. 46
9575 .95
8067. t5
5208 .89

10068.46
t0560.98
I ro53 .49
I t546.Ot
I 2038 . 52
I to53. 49
6670. 04

3290. 44
735.77

o. 49
2585. I r

I 2038 . 52

Ânnua I
Change ln

Non Farm
I nco¡re

o.o
52t.05

-430.21
564 .47
473 .47
282.20

.5t2.36
-356.29

73 .44
979. tO
591.46
360. 02
325.43

ro58.75
7t3.08
635. 05

lo59.6 t
595.49
a12.40
499. 35

492 .5 I
492.52
492.52
492.52
492.52
492.5 I
497 .55

Change In
Value of

I nventory

-5538.39
455 I .66

-1523. t6
-3882 .25
-6072 .64
-2492.95

9t2.25
1429.O7

-2203.80
6 to. ol

-274.36
93 .84

- I 199.56

238 .87
-456.39
-729.92

-9.97
o.o

-t9t.48
-863.53

o.o
o.o
o.o
o.o
o.o
o.o

-647 .65

2364.76
52a. 78
-3.65

-6072 .64
455 I .66

Annual
Change ln
Value of

I nventory

o.o
loo90.06
-6074.42
-23s9 . 09
-2 t90. 39
- 133.56

6984 .89
5 t6 .82

-3632 .87
28r3.8t
-888.37
tt58.86
584.45

517 .22
-695.26
-273.52

7 r9.95
I .97

55 .67
395.60

o.o
o.o
o.o
o.o
o.o
o.o

29 I .49

N
À
Ol



Sinlul atlon
Ye¿ r

t965
I 966
I 967
I 968
1969

YR AVG

ïotðl
Depreciation

t970
t97 I
197 2
I 973
197 4

5 YR AVG
IO YR AVG

t975
t976
1977
t978
1979

5 YR AVG
15 YR AVG

t980
198 I
I 982
198 3't984

5 YR AVG
20 YR AVG

STD DEV
SÏD ERRc. v.
MINIMUM
MAX I MUM

3330. 40
2699.82
2913.43
467A.25
44Al.4l
3620.66

6440. 85
4547 .32

10377.46
5245.70

t2962.30
79t4.33
5767 .49

10297 .73
ro823.50
8209.66
? t68 .58

15252.79
to350. 45
7295. l4

547 I .87
3323.46

r t763. to
543s.60

23987 .88
9996.38
7970 .45

5244.51
I172 .71

o. 66
2699.82

23987 .88

Ânnua I
Change ln

Total
Deprec i ation

o.o
-630.58

2 t3.6 t
1764.A2
- 196.84

247 .75

t959.44
- t893.52
5830. r6

-5133.79
77 t8.60
t696. t8
lo70 .2 I

-2664 .57
525.77

-2613.83
-ro4 l.o8
8084 .2 I
458. tO
85 r .6()

-9780. 92
-2 t4A .4 I
8439.64

-6327 .50
r8552.29

t7 47 .02
1oa7.24

TABLE 13 (continued)

Net tann
I nconre

(before taxes)

857 .78.
8046 .58
t204. t6
-997 .24

-4930. 42
836. t7

-12t43.99
4956.96

30798 .87
t89233.25
12032t.a7
66633. 37
93734 .77

r62878. OO
188072 .62
282t3t.69
287285.8 I
223382.50
22A750.OO
98739. 75

230791.44
256884 .25
270A72 . l9
302760.87
3079s r . 87
27385 I .75
142517.75

t25305.44
280t9. t5

o. 88
- t2 t43.99
30795 I .87

Ânnua I
Change ln
Net Farm

I ncome
(before taxes)

o.o
7 188 .80

-6842.4 I
-2201.40
-3933. t8
- 1447 .05

-7213.57
17 tOO. 96
2584 I .9 I

r58434.37
-689 t 1 .37
25050.45
13273.7A

425,56. t2
25 r94 .62
94059. 06
5t54. t2

-63903.3 I
206 l2 . 12
t5894.6t

7408 .94
26092 .8 I
I 3987 .94
3 t888.69
5t9t.oo

r69t3.87
l6 t62 .84

Iaxes

o.o
1294.29

o.o
o.o
o.o

258.86

o.o
4A6.77

20669. OO
I 29566 . 94
933t8.75
48808. 29
24533.57

r t6706.75
I 35999 . 37
t97329.69
206264 . 06
169667. l2
t65t93.37
7 1420. t2

r7 r t46.oo
r89594 .50
20r563.62
224437 . l9
231343.A7
2036 t7 . OO
to4469 .3 I

I r706.50
20506.20

o. 88
o.o

231343 . A7

Annual
Change ln

Taxes

o.o
1294.29

- t294.29
o.o
o.o
o.o

o.o
4A6.77

20182.23
to8897 .94
-36248. t9

t8663.73
to368.74

23388 . OO
19292.62
6r330.3t
8934.37

-36596.94
15269.67
t2t t9.o7

t478.87
18448.50
I t969. 12
22473.56
6906.69

r 2335 . 35
t2t75,.99

t\)
À{



Simulatlon
Year

I 965
I 966
t967
1968
I 969

YR AVG

t970
t97 I
1972
t973
197 4

YR AVG
YR ÀVG

Consurnpt i on
llithdrawal for

llousehol d
Ixpenses

t687.73
2204.50
2t59. t7
22 rO.65
2225.93
2097 .60

2172.70
2626.88
3263 .44
6667 .28
5326. t3
40r I .29
3054 .44

6311.37
6934 .2 I
8994 .25
9r98:72
796 I .84
7880. 08
4662 .98

82 t3.26
8854 .58
9243 .20

rooo5.37
l02 ro. 29
9305.34
5823. 57

3174.72
709.89

o.55
t687 .73

l02 to. 29

Annual
Change ln

Consunrption
llithdrawal for

llousehol d
Ixpenses

5
ro

t975
1976
197 7
I 978
I 979

5 YR AVG
15 YR AVG

t980
t98I
t982
t983
t984

5 YR AVG
20 YR AVG

SÏD DEV
SÏD ERR
c. v.
MT NI MUI.T

MAX I MUM

o.o
5 r6.76
-45.32
5i.4a
l5.28

r34.55

-53. 23
454. t8
636.56

3403.84
-t34t.t5

620. 04
404.27

985.25
622.A4

2060.o4
2o4 .47

- t236.88
527 . l4
448. t5

251 .42
641.52
388 .62
762. l8
204 .9 r
449.69
448.56

Return 0n
Capi tal

I nves tnent

o.o
o.o
o.o
o.o
o.o
o.o

o.o
o.o
o.o
o.o
o.o
o.o
o.o

o.o
o.o
o.o
o.o
o.o
o.o
o.o

o.o
o.o
o.o
o.o
o.o
o.o
o.o

o.o
o.o
o.o
o.o
o.o

Annual
Change ln
Retr¡rn 0n

Capi tal
I nvestment

o.o
o.o
o.o
o.o
o.o
o.o

o.o
o.o
o.o
o.o
o.o
o.o
o.o

o.o
o.o
o.o
o.o
o.o
o.o
o.o

o.o
o.o
o.o
o.o
o.o
o.o
o.o

Surpl us

o.o
o.o
o.o
o.o
o.o
o.o

o.o
o.o
o.o

t2336.58
180842 .87
38635.89
t93t7.94

to9049.50
152965. 3 I
175464.8t
275765.56
288255. t9
200300.06
?9645.25

222366. t9
230885. 3 I
260334 .69
275059. 3 I
3r069t.06
259867. t9
1247o0.75

123497.5()
276 t4 .88

o. 99
o.o

31069 I . 06

Annual
Change ln

Surpl us

o.o
o.o
o.o
o.o
o.o
o.o

o.o
o.o
o.o

I 2336 . 58
t68506.25
36r68.56
20093.64

-7 1793 .37
439t5.8t
22499.50

foo300. 75
12489.62
214A2 .46
20589.65

-65889 . OO
85t9. t2

29449.37
14724.62
3563 I . 75

44A7 . l7
t6352. t6

N
À
(Þ



Sin¡ulation
Yea r

t965
I 966
I 967
I 968
t969

YR AVG

t970
t97 t
1972
t973
197 4

YR AVG
YR AVG

Gross
Ratio

o.95
o.87
o.9r
o.9 t
o.97
o.92

l. 19
o.95
o.68
o.3r
o. 43
o.7l
o. 82

o. 38
o. 35
o.28
o.28
o. 33
o.s2
o. 65

o. 37
o. 35
o. 34
o. 32
o.32
o. 34
o. 57

o.3t
o. 07
o. 54
o. 28
Lt9

5
ro

/lnnua I
Change ln

Gross
Ratio

1975
t976
1977
I 978
I 979

5 YR AVG
15 YR AVG

r980
198 I

.t982
I 983
1984

5 YR AVG
20 YR AVG

STD OEV
STD ERRc. v.
MINIMUM
MAX I MUM

TABLE 13 (continued)

o.o
-o. 08
o. 04

-o.oo
o.06
o.ol

o. 23
-o. 25
-o.27
-o. 36
o.lr

-o.ll
-o. 06

-o.05
-o. 02
-o.08
o.oo
o.05

-o. 02
-o. 04

o. 04
-o. 02
-o.or
-o.02
-o.or
-o.oo
-o. 03

Capi tal
Turnovcr

o. 20
o. 15
o. t6
o. l7
o. 20
o. t8

o. t8
o.24
o. 36
o.63
o. 40
o. 36
o.27

o.47
o.50
o.64
o. 64
o. 53
o. s6
o. 36

o. 55
o.57
o. 60
o. 62
o.64
o.60
o.42

o. t9
o. 04
o.46
o. t5
o.64

Annua I
Change ln

Capi tal
furnover

o.o
-o. 04
o.ol
o.ol
o. 02
o.oo

-o.ol
o. 05
o.12
o. 28

-o. 23
o. 04
o. 02

o. 07
o. 03
o. l4

-o.ot
-o.tr
o. 03
o. 02

o. 02
o.03
o. 02
o. 02
o. 02
o. 02
o. ()2

Rate 0f
Return 0n

Capi tal

o. 03
o. o8
o. 04
o. 04
o.03
o. 05

o. 02
o. 08
o. t5
o. 48
o. 25
o. 20
o. 12

o. 32
o. 35
o. so
o. 49
o. 38
o.4 t
o.22

o. 38
o.4 I
o.42
o.45
o. 45
o .42
o.27

o. t8
o. 04
o.69
o. 02
o. 50

Annua I
Change ln
Rate 0f

Return 0n
Capital

o.o
o. 05

-o. 04
-o.oo
-o. oo
-o.oo

-o. 02
o. 06
o. 08
o. 33

-o. 23
o. 04
o. 02

o. 07
o.03
o. 15

-o.oo
-o.tt
o. 02
o. 02

o.oo
o. 03
o.ol
o. 03

-o.oo
o. ol
o.o2

¡\)
A
ro
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In 1965, net fatm income r¡7as $858. It rose to $8,047 in L966"

declÍned to 91,2Q4 ín L967 ar:d continued falling in 1968, L969 and 1970

where it reached a value of -$12 ,L44, its mínumr:m val-ue during the 20

year period. The value of net fa:m Íncome began to ríse again in 1971

and accelerated its ríse quíck1y to $189,233 ít L973. Although posítive'

the value dropped Ln L974 only to begin rísÍ.ng dramatíca1Ly Ín L975 and

contínuing to reach $287 1286 ía L978. There lûas a droP to ç223,382

before begínnÍng to rise Ín 1980 and continued through to L984 where it

reached its maximr:m of $307,952.

At first glance, the neË fatm Íncome value Ín 1965 of $858 is

surprising especially when one examÍnes the val-ues of the variables

frorn whích Ít is derived. Total farm receípts \ùere $27'181 and total

expenses were $20,039. The difference beLr¡een the Ëwo gives the value

of net cash íncome of $7,141. l,Iith non-farm income of $21585, the onl-y

two variables that could cause the net farm inccme value to be very 1-ow

are depreciaËion and the change ín value of crop ínventory. Depreciation

was $31330 but the major facLor r,¡as Èhe change Ín value of crop invent,ory

of -$5,538.

The a.mount of farm expenses was as high as it was due to the

combined effects of expenses associated with fa:m machinery. These r¡ere

generated due to the replacêment of six íÈens of machinery and funplement.

Total machínery operatíng expenses were $3,5L2, buÍlding operating

expenses was $3 1765, and int,erest on fam debts due t,o ner¡l borrowj.ngs

to purchase ne\iz machÍnery and ÍnplemenËs. In addítion, ferËilizer and

spray cost,s were $1 ,544 and ç2,766 respecËively, hydro and teJ-ephone

was $2,288 and share rent h¡as ç2,256. In the last chapter, it was

poinled out how the operatíon of Ehe model explained these changes
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hence the reasons rrri1l not, be repeaËed here.

The high proportion of expenses in 1965 is emphasízed by the

gross ratÍo of .95, ínplying thaË 95 cerits of expeinses r,rere incurred

per dollar of crop rates , ot, net farm income in 1965 anounted. to

$0.05 per dollar of crop sales.

The capital turnover ratio of 0.20 indÍcates Ëhat for each dol1ar

invested 20 cents of crop sales Tü'ere generated. Ilowever, the ratè of

return on Ínvestment rrras only 3 percent.

. In L966, neË fa:m income rose to $8'047" Again, the behavíour of

the model is the primary reason for this. Fa:m receípts of $23,7ir7 were

due to crop sales. Farm expenses tfere ç201629 and net, cash income was

$3,089 only 43 percent of the value in 1965. Yet, net farn Íncome is

938 percent higher than Ín L965, Deprecíation decreased to 10 percent

of 1965, therefore, the change in value of inventory is the najor

explanat,ion for the massíve íncrease. It ¡mounted to $4,552. The

improvenent in the operational effj.ciency of the busíness Ís shown

by the gross ratÍo of .87, that is 87 cents of expenses Per do11ar

of erop rates compared to 95 cents per dollar of erop sales Ín 1965.

The capítal turnover ratio v¡as 0.15 but the rate of return on invest-

ment rose to 8 percent,.

Tn L967, net fam income fel1 to $1 1204. An examination of the

dara f-or 1967 indicates thaË farn receipts increased by 43 percent and

fa:m expenses increased by 48 percent from 1966. ttowever, net cash

Íncome fel1 by 4 percent. The increase in receipËs qTas caused by the

combinat,ions of many factors. Yields of wheat Ln L967 decreased

below L966, while that of flax incrased. Oats yield decreased from

40.60 bushels/acre to 40.00 bushels Per acre. Barley yield increased
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to 31.80 bushels from 28.20 bushels. FLax yield increased. to 14.60

bushels per acre tron 11.00 bushels per acre ín L966.

Prices of crops changed a1so. The prices of wheaË, oats and

barley dropped but the príees of flax and hay íncreased ín L967

relaËive to 1966. ALso, the quantÍties marketed varied fron 1966

to L967. The quantity of rqheat marketed per acre dropped frorn 21.19

bushels per acre in 1966 to 18.59 bushels i.n L967. Oats dropped from

L4.L4 bushels per acre to 8.62 bushels per acre, while barley marketings

dropped from 14.97 bushels per acre in L966 to 14.8L bushels per acre

ín L967. Ilowever, flax showed Íncreases from 11.80 bushels per acre

in 1966 to 11.86 bushels per acre Ín L967.

More sígníficantly, however, is the Íncreased area now fa:med.

It was explained both in the model presentation and in the progrâm

that acquisitíon of control of land r¡ras one of the decÍsion varj.ables.

IË was also poinËed out that Ëhe choíces included outrÍght purchase of

land, renËa1 purchase agreêment, cash rent and share rent. In addÍtion,

any one or al-1 of the choices are possible or none at all.

The acquisiËi.on of land is based on the avaj.labílity of funds

including credit capacÍty, ability of the j.nvestmenË to caïry the

debt load, the bid price and the avaÍlability of rhe land. once Èhe

nodel examines Ëhe acreage to be cultivated, ascert,ains the proper

complernent of nachinery and implament, Ít wilL acquÍ.re control of up Ëo

320 acres pe¡ year ín 64 acre pancels. lwenÈy-five percent dorm payment

is mandatory and one payment is made per year on either of Ëwo

amortj.zation procedures described elsewhere. If the rnodel operates

in such a rray thaE it can acquire contïol of land Ëhrough any one of

the options menËioned, the preference ranking is outright purchase,
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rent-Ëo-purchase, cash rent and share rent.

On the case of rental purchase, the fa:mer will agree to purchase

Ehe one parcel or nine not exceedÍng 320 acres per year and 2560 acres

over the entÍre plan.

In thÍs case if the rental purchase option matures in 5 years

tÍ.me, for 5 parcels, the farmer Ís required to se¡ aside an âmount

equal to the value of one parcel in savíngs each year so Uhat the

ámount of the purchase will have been set aside r¿hen the five years

end. The savings generate íncome through.interesË. These are added

inLo ínvestmerit income and the rental purchase savings add into

surplus.

trltrere Lhe model ís usíng all control optíon it deter-mines which

for-¡n it uses ín any year based on the rmount of available crediÈ and

funds available, but it goes through the sequential ranking indicated.

tihen the ruodel is operating in eíther purchase or rental purchase optioo year,

if the operator is renting land, the model gíves up an anoufit of land

'from rent equal to the amount of land purchased. Therefore, even

though land is acquired through purchase there need not be an equívalent

Íncrease in cultivated area.

It r,ras also noted Èhat allocation of the ner,¡ land Ëakes place

after Lhe ¡mount of land equal to the rental ¡mount is released. Then,

the land left ís allocated to the different crops based on the contri-

bution of each Èo the productivity of the business. Any conbinatíon

of the above together wÍth vacillations in yíeld, priee and quantity

rnarkeËed and ha:n¡ested will influence the receípts.

The base fa:m scenarío was studied under conditions pernittÍng

all four land acquisition of control options. The uodel bought land
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in both L966, L967 " Ilowever, because of the release of 3L2 acres of

rented land, there were only 8 acres of addÍtional land to be allocated

and cropped in L966. Additíonal land did not contribute signífícantly

Ëo changes ín crop receÍpts ín L966" ln L967, 320 acres were bought

and with no rental lands the Ëotal acreage was allocated to the crops.

!ütreatrs cont,ributíon to productÍon r¡as 45 percent, flax 17 percent"

barley 16 percent, forage 11 percent, oats 6 percent and hay 4 percent

in L966. Land was allocated to the crops in three ratios" The above

charges generated changes in production quanËíties.

The consequences of changes in yields, quantítíes markeËed prices

and acres seeded were that the amount of wtreat sol-d increased from

5,138 bushels valued at $9,J-46 in 1966 to 7,213 bushels valued at

$11,830 ín L967. The amounË of oats sold increased from 772 bushels

valued at $579 Eo 2,464 bushels valued at $L,700. . Barley and flax

also sold increased amounts resulting in increased value of sales in

1967 over L966. Barley marketings r,rere increased from 4r615 bushels

valued at $5,076 ín 1966 to 8,725 bushels valued at $7,766 ín L967.

Flax marketings increased from 11737 bushels valued at $4r689 in 1966

to 3,093 bushels valued at $9,526.

These changes in individual crop marketings yields, production,

prices and area planted were respons.ible for the increase in receipts

fron 1966 to L967. Moreover thís increase is explained by the behav-

iour of the model as riras indicated in Ëhe last chapter. Yields, prices

and quantities markeËed per acre are deËermined by the ¡nodel from

historical Erends and tine projection. The maximr:m Eotal quantity

marketed as determined by Ëhe nodel depends on the seeded area and
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quantity narketed per acre. But the allorrable quantity marketed is

Ëhe quantity marketed (quota) Ëines the assigned acreage less the

landlord share. Ilowever, the amor:nt sold is also dependent on the

storage capacity of the farm and whether the user has authotízed

the nodel to rent storage off the farm. Grain noË stored is narketed.

If there is no off-farn storage, then all grain in excess of

storage capaicty at the farro is sold. If there is use of off-farm

storage then the amount rnarketed is adjusted accordingly. In any

everit all hay and forage are always sold.

Variations in total expenses occur as farm input indexes

change Ëhroughout the simulation period, as borror¡ings increase

and as debts are retired., as naehinery repairs increase or d,ecrease

and as share rent changes. Share rent is relaËed to total production

and the share of acreage in each c.rop and each plan that is share

rented.

Increased total expenses ruere due to increased cultivated l-and

in crop causing increase in all categories of fa:m operating expenses.

Interest paid on farn debt caused by borrowing to purchase land and

machinery rose to $71338, an increase of 48 percent over L966.

Fertilizer expenses increased from ç2,696 in 1966 to $4,074 Ln L967,

an increase of 51- percent. BuË, even with the above changes, net cash

income, the difference between receipts and expenses, amor:nted Lo

$2,905 ín L967, much more than t,he net farm income of $1,204. The

difference between net, cash income and net farm income involves,

addition of the change in value of inventory and deducting depreciation

from neÈ cash income. The difference between depreciation in the tr,ro

years is only $213, whereas Ëhe value of invenËory charge írt L967
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anorrrrted to -$1 ,523, conpared to the value of $4 ,552 in L966, a dífference

of $6 1075. This has been the major differenee in the neË farm ineome

values throughout the discussion.

Nonfa:m income is cornprised of off-farn income, interest and

divid,ends, income-in-kind and other income. But, as lras ind.icated in

the last chapter, off-farm income is a, fr:nction of net farn income as

well as interest and dividends where no values are given by the user.

Income-in-kind is fixed.

In 1968, net farro income declined to the low value of -$997 fron

$tr.2O4 in 1967 even Ehough net cash income (total receipts less total

expenses) rose to $4,323 in 1968 from $2,965 in L967" Although ni:n

farm income increased by 21 percent over L967, total deprecíation also

increased by 61 percerit during the same period" The change in value

of crop inventory goes from -$t,523 ín L967 to -$3,882 in 1968. Again,

the influence of this eha¡rge in value of inventory on the net farn

income measure is shown.

The behaviour of the nodel is also gleaned at by looking at the

five year averages of the rnajor varíables. The average net farn income

for the period 1965-1969 was $836, that of the second five year period,

L970-L974, increased to $66,633, that of the third five year L975-1979

was $2281750 and of the fourth five year period was $273'852. The ten

year, L965-L974 average net farm income was $33r735 whiLe the 15 year

average, 1965-1979, was $98,740 and the 20 year mean rras çL42rSL7.

Thus the overall tendency of the farn business was increasing in net

farm income as a fr:nction of tine.

Totál farm expenses averaged $34,017 for the first five year

period L965-L969. This value rüas less than thaË of farm receipts.
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The average net cash income was $31885. The rationale for these values

rests with the rnodel- operation and the variations in values generated'

for the determinant variables. For the second fiveryear period,

L97O-L974, the average total farm expenses increased to $81,376, a

139 percent increase over the first five-years. The average farm

reeeipts rose by almost 400 percent causing the average net cash íncome

to rise to $69,959 fron $3,885. Although the average five-year total

farm expenses continued to iacreaseEhroughout the rr:n, the increase in

average total farm receipËs was nore significant with the result that

net, cash income cont,inued to increase as did the average five-year non-

farm income.

The average t5 yeart t,otal depreciation increased up to the third

period buÈ decreased in the fourth period. The values of taxes, house-

hold consumption uses, and surplus, all of which depend on Ëhe farm

income situation show an increasing tendency throughóut Ëhe rr:n"

The progressively increasing operational efficiency of the base

farn is supported by the decreasing tendency in the gross ratio which

decreased fron 0.9 for the first five-year average to 0.71 for the

second five-year average to 0.32 in the third five-year average. It

was 0.34 for the fourth five-year average. Contrarily, the capital

turnover raËio and raEe of return on capital displayed increasing

tendencies. For Ëhe first five-year period, capital turrlover was 0.18

and the rate of return on capital r,ras 0.05. These values inereased to

0.36 and 0.20; 0.56 and 0.41; and 0.60 and 0.42, respectively in the

second,, third and fourth five-year periods.

The average mean neL farm income was $l-42r518 while those for

Eotal f arm receipts and total farm expenses \¡Iere ç234 1963 and ç90 1497 ,
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respecÈively. The mean net cash income was $144 1466. The mean gross

ratio of 0.57, the mean capital turTrover of 0"42 and mean rate of

reËurn of 0.27 ernphasize the Progressive strength in efficiency of

operation and capital utilization..

The values of the standard deviation, staodard error and coefficient

of variation indicate significant variabiliEy in the receipts, expenses'

net farm income and net, cash income, taxes and surPlus. It is also

observed that total expenses have less variability than receipts, net

farm income and net cash income. The rate of return on investment.

also display less variability than both the gross ratio and capital

turnover "

Table 14 presents Ehe net worth statemenË picture. Annual net

rrorth generally increased continuously fron $66r145 in 1965 to $545,027

in 1984. The reason for these will be examined later. The manner of

behaviour of the net farm worth was examined in the last chapter and

shown Lo be a function of hor,s the nod,el treats individual items in

each of the variable that nake up the equation for net farm worth.

Values of these variables will now be examined for Ehe base case tOt, and

where najor deviations from the behaviour given in the last chapter

arise, these will be re-ex¡mined.

In 1966, neË worth increased to $84 1427. Total asseLs inereased

to $156,112 while Ëotal liabilities increased to $72,L74. The cate-

gories of assets are norü examined. Short term assets include input

supplies, crops in inventory, cash on hand, Personal assets and other

things of value thaÈ can be Eransformed into cash during the year.

Mediun Lerm assets include resouïces facilitating production but

which will not be converted to cash during the year; Ehese are mainly
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machinery and inplemerits. These items nornally have an economic life

of up Eo Ëen years and constit,ra" part of the business physical plant.

Long term assets are part of the physical plant, are long lasting and

comprise farnland and buildings.

ShorË tern liabilities are indebtedness that must be paid during

the crop year or in up to orie year. Short tern liabilities cornprise

operating line of credit, accounts payable and taxes. Medir:m terrn

liabilities include loans for fam improvements and purchase of

nachinery and inplements and have a term of up to 10 years. Long tern

liabilities comprise of debts outstanding for reaL estate purchases.

The increase in total assets fron $108,437 ín 1965 to $156,112

in 1966 was due to a 32 percent increase in short term assets and a

70 percent, increase in long term assets. Ifedir:n term assets declined

by 3 percent in 1966 from L965. The increase in short term assets

was due Eo the increase in value of grain in inventory from $71415 in

1965 to $11,966 in 1966. Hor¡ the nodel behaved to account for this

was explained earlier. The decline in medíun term assets was due Lo

depreciation and the appreciation in long tern assets was due to

increase in land price and purchase of land.

The increase in total liabilities was d,ue to changes in each

category of liabilities. Short tern liability dropped fron $2,659

in 1965 to $1 ,795 in L9.66, ¡oedíum terrn liability dropped by 10 percent

but long terrn liability increased almost three-fold in 1966 froro 1965.

These changes were due to ret,irement of debEs but increased indebtedness

due to land purchases was the major reason.

The current rat.io, indieating the ability of current agsets to

retire currenË debts, $ras 5.43 in 1965. That Lhe business has $5.43
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of current assets per dollar of current f.iabilities indicates the

financial strength of the business. A nininum ratio of 2.00 is

normally required by lending institutions. The leverage ratio or

debt/equity ratio indicates the solvency position of the business.

In 1965, iË was 0.41- neaning that the farm debt l¡as 0.41 times its

equiuy. In L966, Ëhe change in net vrorrh was $171793 representing

the financíal progress of the business.

In general, short tern assets varied from year to year but

tended to decrease and remained sËable after L976" Before beginning

to decline, short term assets rose 32 percent over 1965 in 1966

then progressively decreased to $7 ,756 in L976 arrd ç7,026 in L977.

Thereafter it remaineá constant at $71016 for the duration of the

run. This behaviour of short term assets is directly related to Ëhe

value of crop in inventory. The latËer, in turn, is deternined by

the operation of Ëhe nodel with respect to rnarketing and sËorage as

done in subroutine CRPCST. The value of inventory paratleled Ëhe

behaviour of short Eerm assets.

The value and behaviour of the value of nedir:m Eerm assets are

tied to the age and type of uachinery and irnplernents in the complemenË

in inventory. Idhen the inventory of nachinery and irnplenents contain

old, obsolete and inadequately sized itens, they are replaced by

ne\üer and different sized itens more appropriaËe Èo carry ouË the

farm operations given the existing tirne and r¿eather constraints. In

those years in which the conplemerrt of items in inventory is of the

right vintage and appropriaËe sizes, medium Lerm assets will vary

only to the extent that machinery and inplemenËs are depreciated.

The changes in asset value are expected to be normal.
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In addition, in Ehe early years of the business, as the farm

undergoes expansion it would be the case that mediun farm assets noË

only increase and decrease from year to year but the rate of increase

in assets will slow as the maximr.m size of the operation is reached.

Thus, nedir:m term assets are generally increasiúg from ç301727

in 1965 to $71,209 ín 1984. Inreryear changes are due to additional

purchases necessitated by the need to add new items, to replace old

itens or smaller iËems. Some inflaiion as refLected in Ëhe general

rise in the price index is aLso íncluded in the value of rnedir,m terrn

assets" Behind all these changes is the operational behaviour of the

¡nodel with regard to nachinery. This has been lselL docr:ment,ed in the

rood.el descriptions both in the presentation of tú model earlier and

in the detailed description of Ëhe subrouËines in Appendix

The value in 1965 is greater than the initial val-ue in INCASE

because as the rnodel examined the inventory of machinery and iroplement,s,

six iterns r¿ere found obsolete. These síx items were replaced by six

ner,ü ones. The decline of 3 percent itr 1966 merely reflects Ëhe

depreciated value of itens. The decline Ln L967 is sinilarly explained.

The increase from ç28,897 on L967 ro $33,862 in 1968 was rhe resulr of

purchasing a ner,r item of machínery while Ëhe increase in value in 1969

came about because Ëqro neÌrr items were bought.

Long term assets increased throughout Ëhe 20 year run starting

r¿ith $63,279 in 1965 and reaching a maximum of $650,885 in 1984. This

behaviour represent,s the expansion of the farm business brought about

by annual land purchases until the maximr.¡m of 2,560 acres are being

farmed. It also reflecËs capital gains due Ëo price inflaËion that
:are incorporaËed in the value of land.
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Total assets, as to be expected, showed the same behavioural

PatËern as the long Ëerm assets.

On Ëhe liability side of Ëhe net worth statemenË, it would be

expected LhaË parallel behaviour to each category of assets would be

exhibited by each category of liability. Short term liability declined

from its value in 1965 to $1,795 La L966, began increasíng in 1967 and

continued to $2,021 in 1971 before falling to zeto ín L974 ar which

vaLue it renained throughout the rest of Ehe run. The model dictates

that so long as there are extra fr¡nds in surplus, short term liabilities

are Ëo be conpletely retired first, followed by nediun term and long

term liabílity.

AdditionaL to borrowing for purchasing rnachinery and land, the

rnodel indicates that short term loa¡r c.an be uade t,o maintain the level

of savings, checking and cash ninima at $5OO each. Thus, ín L967,

a short t,erm loan of $tr500 was made.in order to maintain the above

minima. sínilar âmou¡rts of loan were Eakeri ouË in 1968, L969, Lg7o,

1971 and Lg72. Short term liabilities were zero in each year beginning

in L974 up to 1984 because the financial strength of the business

allowed the ninima to be self-maintained.

Medium term liabilities behaved essentially as did mediun term

asset,s. Thus, medir.m term liabilities d.ropped from $2L,433 in 1965

ro $1.9,316 in 1966 ro $17,078 ín L967. Ir rose Ëo ç20,567 in 196g

then Lo ç25,948 in 1969, dropped in 1970 and 1971, rose to $27,595

ín L972, dropped ro $24,113 in 1973 bur increased ro $2Z,Ol2 ín L974.

and follor,¡ed this pat,tern to 1976, fell ín L977, and in 1978 and rose

again in 1979, fell in 1980 and 1981, rose in 1982,1983 and 1984.
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Medir¡m tern Liabilities varied as medium term asseËs" In years

when machinery and inplenents are bought,, liabilities increase; in

years in v¡hich no machinery and implenent is bought the decrease

reflects reduction in value due to principal and interest paid. rn

some years, for example, in 1971 where purehase of an ite¡a of plant

occurs, the liabilities need not increase if the amor:nt borrorued is

small enough noL to increase liabilities. Inplements cost less than

traêtors, therefore, in years in which tractors are bought liabilities

will increase and more so than if itens of ínplenents are bought. rn

general, t,oÈal liabilities, mirror the behaviour of medium and long

term liabiLities as these dorninate Ëhe value of liabilities. However,

l-ong term liabilities ürere completely retired by 1979.

Ihe current ratio, reflecting a measure of financial condition

of the farm business, that is the ability of short term assets, if

liquidated to cover short term liabilities, mirror the behaviour of

short Ëerm assets and liabilities. Current ratio starts off at 5.43,

íncreased to 10.58 in L966, declined ro 9.41 in L967, and Ëo 6.93 in

1968 and to 3.72 ít L969. It was 4.L7 in L970,4.87 in L97L,3.79 in

L972 and 16.0L in 1973. Throughout the remainder of the run it r¡as

very large. The greater Ëhe difference beËween short term assets and

short term liabilities, the greaÈer is the ability of short term assets

if liquidated to meet Ëhe short term liabilitíes. The greatest differ-

ence exists in years in which short term liabilities are zero.

The leverage ratio or debt/equity ratio shows the solvency

position of the business. rt shows hor¿ much liabilities exist in

relation to the farmerts net r¿orth. The smaller the raËío Ëhe more

solvent is the firm. Overall, this ratio displayed a decreasing
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trend auguring r¡el1 for the abiliÈy to withstand bad econonic times and

bankruptcy and to survive and grow. The smaller the total liabilities.

and, the higher the net worth, the more Solvent is the farm business and,

the snaller the leverage raÈio.

The highesË leverage ratios ¡sere obtained inbetween L969-L972

r¿hen faru debt amounted to many times the farn equity. Changes in the

ratio are eaused by incurring nedir:m and long tern debts" In this

treatment, long term and nedium term borrowings are the najor causes

of higher raËios r¡hile debt retirement causes the Lowering of the

ratio.

The change in net worËh reflects the aËtained financial progress

and growth of the firm. It is the difference between the year end net

worth and, therefore, represent,s an annual growth. This value will be

expected to vary as the asset and liability position of the business

ehange. In general, Ëhe change in net $rorth displays.an increasing

tendency even though the change may be negative in some years. This

is the case betrseen 1968 and 1969 where the change in net ¡sorth was

-$25,287 caused by a drop in neË worth fron $120,425 La 1968 to $95,138

in 1969. These were due to an increase in total l-iabilities of ç46,867

and a decline in total assets of $211580. The decline in asset value

was due prinarily Ëo a reduction in short term assets and for long term

assets for reasoas explained earlier.

A glanee aË the five year averages of the variables in Table 15

reinforces the points nad,e during the above discussion. Short terrn

assets averaged $14,391 for the first five-years, $8,456 for the

second five-year period period, to $7,405 for Ehe third five-year

period before stabilizing to $7,016 in uhe fourth five-year period.
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Both the ten-year averages and the five-year incremental averages shoçr

the growth tendencies of the business..

The average short term assets for the 20 year run is $91310 with

a sËandard deviation of $3r700 and coefficient of variation of 40 percent.

The standard error is $1,827. These statistical measures inply that

Ëhere is a fair degree of spread among the annual- values of short term

assets and that individual values vary widely frorn the means. This is

as the nodeL operates and, infact, represents the nature of the agricul-

ture industry in Manitoba.

Medir:n term assets averaged $32 ,778 ín the first five-years,

$431819 in the second five-years, $52,988 in the third five-years and

ç621547 in the fourth five-years showing Èhe generally steadily

increasing growth of the farm.

The overall nean value of medir:m term assets ldas $481033 with a

standard devíatíon of'$l-2,053, coefficient of variation of, 25 percent

and standard. error of $2,695. These inply more Precision of the

estimate, less spread anong the annual values and generally reflect

the greater stability and permanence of medium term assets in the farn

sËructure.

The value of long term assets averaged $160,L74 ín the first

fíve-years, rose t,o ç342,960 in t,he second five-years, T,tas $547,590

ín rhe third five-year and ended at $621 ,294 ín the fourËh five-year.

The growth is obvious and represents appreciaËion d.ue to inflation and

purchases and improvement of land. The overall mean value for the

twenty year period was $418,005, Èhe standard error was $43,525 and

the coefficient of variation was 47 percent. These statistical

measures show that the spread among Èhe annual daËa and betr¿een the
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mean and data is better than those for the short term assets but not as

good as medir:m term assets.

Total assets averaged ç207 ,343 in the first five-years, rose to

ç3951206 in the second five-years, qTas $607r983 in the third five-years

and ended at $609,858 in the fourth five-years. The pattern is obvious

now and the precision and stabílity are reflected in the standard

deviation, standard error and coefficient of variation.

0n the liabilities side, short term liabil-ities average $2,057

in the first five-years, $tr3t5 in the second fíve-years and with no

short term debts since L974, the second and third five-year values

were zero. Medir:m ter¡n liabilities averaged $201869 in the first

five-years, decreased to ç25r7L4 in the second five-years, increased

to $39,965 in the third five-years and reached $48,578 in the fourth

five-years. These values again emphasize the behaviour menËioned

earl ier.

The nean value over the tr,renty year period was $33 r78L; the

standard deviation çL2,798 and standard error ç2,862 with coefficient

of variation of 0.38.

Long terrû liabilities averaged $90 ,454 in the first five-years,

increased Lo average i224,390 in the second five-year period and

dropped to $187,029 in the thrid five-years. Total liabilities

averaged $tt3,380 in the first five-year period, $251,419 in the

second five-year period , Ç226,994 ín the third five-year period and

$187,853 in the fourth five-year period. Liabilities showed a

generally progressively declining tendency. The overall mean total

liabilities r,ras $194,911 with a standard deviaÈion of $61,218,

standard error of $13,689 and coefficient of variation of 0.31-.
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The five year average values of net worth also dísplay the

progre.ssively increasing tendency of the annual values and reflect the

grol'tth in financial strength and efficiency of operation and investment.

The net \{orth in the first five-years averaged $93 ,963, it

increased to $143 1787 Ln the second five-years, to $3801989 in the

third five-years, terminating at $5031007 in the fourth five-years.

The overall rnean net worth over the twenty years was $280 1436, the

standard deviation was $1801895, the sËandard error was $40 1449 ar.d

the coefficient of variation was 0.65.

The current ratio averaged 7.2L Ln the first five-years, and

increased progressively since short tern liabilities !üas zero since

L974. The leverage ratio over Ëhe five year period also displ-ayed

the reducing tendency inplicit in groTrth and financial progress. It

was 1.16 in the first five-years, increased to 2.46 ín the second

five-year period, declined to 0.60 in the third five-year period and

culminating to 0.37 in the fourth five-year period. The overall mean

value of the current ratio was $41007, that of the leverage ratio was

1 .15.

The average change in net worth over the first five-years nas

ç7 1249, rising to $43r419 in the second five-year period, declining

to $22,523 ín the third five-year period, and endíng ar 9241036 in

the fourth five-year period. The variability in the values of change

in net worth is indicated by Ëhe coefficient of variation, standard

deviation and st,andard error.

Table 15 shows the net cash flow, total inflow and ËoËal outflo¡¡.

The cash flow statement identifies the cash transaction of the farn

business during a year. rt allor¿s an ex¡-ination of the ability of
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r675. t3
tsos . 03
708 .8 I
-98. l2

t259.31
t457. l6

22 169.58
I142.30
2673.35

247 .27
2085.8 I
5663.66
2564 . l4

TABLE 15 (continued)

Brri l<li ng
Opcra t i ng

txpcnses

3764 .96
4lo7 .7 4
48l3.tt
5 r89.52
71o2.92
4995 .65

8583. r7
7803 . 07
7026.67
7924 . 09
6739 . OO
76 t5.20
6305.42

6044 . 07
62 t6.29
5785.58
5739. 36
52 t5.49
5800. t6
6t37.OO

4889. t9
4s94 . 09
4326.69
4083.95
3863. t8
4351.42
5690.60

t454 .49
325.23

o. 26
3764 .96
a583. t7

Annua I
Change ln

Bui I dlng
0¡rer,r ti ng

txpenses

o.o
342.79
705.37
3?6.4 I

.19t3.39
834 .49

I 480. 25
-780. I t
-776 .40
897.42

-tt8s.09
-72.7A
330. 45

-694 .93
t7 2 .21

-430. 70
-46.22

-523 .87
-304 .70
to3.6l

-326. 30
-295. lO
-267 .39
-242.74
-220.77
-270 .46

5. 17

Current
Ixpenses

25r3.17
290t .89
593 I .62
9t12.52

I l7A6 .73
6449. l8

t4420.98
t6874 .62
r8s95. 2 I
21221 .06
25395 . O I
1938 I .37
t29t5.27

27334.55
28545.48
30303.77
3 to97 .60
31382.59
29732.77
t852t.tt

32 152.36
33045. ?O
34362 .85
3s2 I t .67
369t3'.5t
34337 .20
22475. l3

I t377. t5
2544.Ol

o.5l
25t3. t7

369t3.5t

Annua I
Change ln
Current
Ixpehses

o.o
388.7 I

3029. 74
3t80.89
2674.21
23 t8. 39

2634.25
2453 .64
2 t20.59
2225.44
4t73.95
2721.66
2542 .43

r939.52
l2 to.95
r7s8.30
793.82
284 .99

I t97.52
2062. fO

769. 78
893. 33

t3t7. t5
848.82

t70r.84
I to6. t9
l8 ro. 54

t\){
Ul



Si¡ru¡lation
Yct r

t965
I 966
1967
t968
I 969

YR ÂVG

I n tercs t
Pairl 0n

Farnr Debts

1970
l97 t
1972
t973
197 4

5 YR AVG
IO YR AVG

2925. 35
4962.48
7338 . 08

t0950.89
I 4999 . 60
4235.2A

t8049.88
20740.61
21741.A6
20788.6 I
2O32p. 36
20328 .25
l42At .76

r 9666 .6 t
20112.2a
t93 I I .2 t
t8238.96
t9t36.02
r9293.Ot
159s2. t8

I 7700. 90
16576. 39
16375 .89
r 7000. 39.
I 7632 .88
I 7057 . 29
16228 .45

54 t7 .76
t2tt.45

o. 33
2925.35

2t741.A6

Ânnu¿ I
Changc ln
I r¡teres t
Pairl 0n

Fann Del¡ts

. o.o
2037 . l3
237s.60
36r2.8t
4048.71
30t8.56

3050.28
2690. 73
loot .25
-953.25
-464.24
1064. t5
1932.78

-653.75
445.67

-80t.07
- to72.26

897 . 06
-236. 87
I t57.90

- t435. t2
-tt24.50
-200.50
624 .50
632 .50

-300.63
77 4 .Oa

I 975
t 976
197 7
I 978
t979

YR AVG
YR AVG

5
t5

Value 0f
Ca¡r i ta I

Irurclt<15 es

t980
t98 I
t982
t983
I 984

5 YR AVG
20 YR Avc

sTD O€V
SÏD ERRc. v.
MIN¡MUM
MAXIMUM

5670. 7 I
o.o
o.o
o.o
o.o

I t34. t4

o.o
o.o
o.o
o.o
o.o
o.o

567 . 07

o.o
o.o
o.o
o.o
o.o
o.o

378 . 05

o.o
489.99

o.o
o.o
o.o

98.OO
308 . 03

1266.97
283. 30

4.lt
o.o

5670. 7 I

Change ln
Val r¡o Of

/lnnua

Capi ta
Purchases

o.o
-5670. 7 I

o.o
o.o
o.o

-t4t7.68

o.o
o.o
o.o
o.o
o.o
o.o

-630. 08

o.o
o.o
o.o
o.o
o.o
o.o

-405 . 05

o.o
489.99

-489.99
o.o
o.o
o.o

-298.46

Pri ncl pl e
Paid 0n
Loans

6221.87
83t3.96
7 182 .36
9674 .58

12123 .O7
8703. t7

14273. 30
15412 .23
t6857.Ot
t736t. t3
11429.61
16266.65
124A4 .91

146t2.90
r623 I .86
t7t33.8t
r 7089 . 89
r79t5.95
16596 .87
I 38s5 .56

t604 I .55
f6497 .75
t6579.64
l8 t63 .6 I
r8852.35
17226.77
14698. 36

3859.89
863. to

o. 26
6221.a7

18852.35

Annua I
Change !n
Principle
Paid 0n

Loans

o.o
2092 . 09

-It3t.6t
2492.25
244A .49
1475.30

2150.22
tt38.93
1444 .78
504. t2

68 .48
106 I.3t
t245.30

-28 r6. 7 I
t6 t8.96
90t .96
-43.92
826 . 06

97 .2?
835.29

-r874.40
4s6 .20
80.89

t584.97
688. 74
t87.28
664 . ?6

N{
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Sinrulation
Ycò r

I 9bþ
t966
I 967
I 968
I 969

YR AVG

llousehol d
ll i tlrdrawa I

for
Cons unrpt ion

1970
t97 I
1972
t973
197 4

5 YR AVG
IO YR AVG

t6'a7 .73
2204 .50
2 t59. t7
22 tO.65
2225.93
2097 .60

2172.70
2626.88
3263 .44
6667 .28
5326. t3
4011.29
3054 .44

63t t.37
6934 .2 I
8994 .25
9t98.72
796 I .84
7880. 08
4662 .98

42t3.26
8854 .58
924X.20

looo5.37
l02 to. 29
9305. 34
5823.57

3l't 4 .72
709.89

o.55
16a7.73

r02 to. 29

Annual
Change ln
Househol d
ili thdrawa ì

for
Consunrption

t975
I 976
1977
1978
I 979

YR AVG
YR AVG

t980
t98 I

.t982
I 983
I 984

YR AVG
YR AVG

o.o
5 r6. 76
-45.32
5l .48
r5.28

t34.5s

-53. 23
454. t8
636.56

3403.84
-t34t. t5

620. 04
4o4.27

985.25
6,22.A4

2060. 04
204 .47

-t236.88
527 . 14
448. t5

251.42
64 I .32
388 .62
762. lA
204.91
449 .69
448.56

TABLE 15 (continued)

5
t5

Iota I
Outflow

3466t.09
s2231.A2
42019.53
56903.24
72758 . OO
477 14.7 t

8659 I .8 I
98052 . OO

106532 .87
I r5565 . 06
127264 .31
to680t. t9
77257.54

t30836.3t
t3783t.06
144oa2.44
146,243.75
148009.56
14t400.62
98638.75

169t8t. t9
17300r .3 t
l7at20. l2
18356t.69
19027 t .37
l7aa27 . l2
I 18685.8 I

5087 I . t5
I t375. t3

o. 43
3223t.A2

t9027 r .37

Ânnrra I
Change ln

Tot¿ I
0ut fl ow

5
20

STD DEV
STD ERRc. v.
MTNTI,TUM
MAX I MUM

o.o
-2429.27
97A7 .71

14883.7 I
r6854 .76
9524.23

13833.8t
I t460. f 9
8480.87
9032. t9

I t699.25
lo90r .26
1o2a9.24

3s72.OO
6994 .75
6251 .57
216t.3t
t765.8t
4t49.05
8096.32

21 l7 t .62
3820. t2
5t18.81
544 I .56
6709.69
8452.36
8t90.ot

Net
Cash Flow

t5753.93
-46 t2.85
-47 I I .89

440. 3 I
- t983.50

977.20

-2t8tt.28
- r 1294.87
28r82.OO

t653?8 .69
lloo4t.75
54099. 25
27538.22

149 1 t5 .87
18366 I .50
259t33.44
259422.?5
223902.94
2 15047. t9

9004 l. t9

199 t67 .75
222479. l2
253922 . 3 I
284232.OO
307584 . 06
2s3s57 . OO
t30920. t2

I t879t.06
26562.49

o.9 t
-2t8tt.28
307584 . 06

Annua I
Change ln

Net
Cash Flow

o.o
-20366. 78

-99 . 04
5t52.20

-2425.81
-4434.36

- 19827 .78
t05 t6.40
39476 .87

137t96.69
-55336.94
22405 . 05
10476.42

39074. t2
34545 .62
7547 I .94

289. 3 I
-355 t9.8 I
22772.23
t4867.79

-24735. t9
237 I L37
3 ro43 . t9
30309.69
23352. 06
167 36 .22
t5359.48

N\¡\¡
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the farm t,o meet its obligation and sho¡¡s how funds r¿ere obtained and

helps to evaluate needs for capital and repaymenË capability.

Total inflow consists of the value of crop sales, value of

nachinery sales, income-in-kind, borrowing, off-farm íncome and

niscellaneous other income. Total outfLosr consists of the value of

crops purchased, share rent, cost, toËal crop operating expenses, total

machinery operating expenses, total building operating expenses, total

current expenses, interest paid on farm debts, other farm purchases,

total value of capital purchases, total principle paid on loans and

cash withdrawn for household uses. Net cash flor.¡ is the difference

between total cash inflorrs and total cash outflows and may be positive

or negative"

Although infòrnation from the incorne statement are used in Ëhe

net cash flow statement, Ëhe net cash flor¿ statement includes cash

withdrawn for household uses, Èota1 principle paid on loans, total

value of capital purchases r¡hile Íncome statement shows only interest

payments. The income statement has expenses associated with capital

purchases through deprecíation but the cash flow statemerit reflects

Ëhe cash transactions associated with purchase/sale. The income

sËatement includes change in value of crop inventory but cash flow

includes sales and purchases as they occur with no inventory adjust-

ments

Total cash inflorü sËarted at $50,4L5, declined in 1966, began

increasing Ln L967, increased in 1968 and L969, declined in 1970,

increased in 1971, increased again in L972 and 1973, decreased in

L974 to ç237,306, inereased to 9279,.952 ín L975, and conÈinued

increasing through L976, L977 and L978. Total cash inflow declined
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from $405,666 in 1978 to $368,349 Ln 1980. Its value increased pro-

gressively to $497,855 in 1984.

Total outf lor,r started at $34, 66L ín 1965 but declined ín L966,

after which it continued to increase throughout the run t,o a maximr:n

of $190,27L ín 1984.

Net cash f1-ow began with a value of $15 1754 Ln L965, declined to

-$4,613 in 1966 a¡rd to -ç4,7L2 ín L967. It st,ood at $440 in 1968,

declined ro -$l-,983 in 1969 and ro -$21,811 in L970. Although it

stayed negative it began rising in 1971 and clinbed to $165,379 in

1973 before declining to $110,042 in L974. During Ëhe next four years,

L975-L978, net cash flow increased fron $149,116 to $259,423. It

declined ít L979 and 1980 but the value again increased in 1981 and

continued to increase in 1982 and 1983 before reaching a value of

$307,584 in 1984. A closer examination of the table and refererice to

Ëhe detailed run will reveal the significance and behaviour of cash

f Low.

In 1965, Eotal inflor¡ of $50,4I5 ref.Lected crop sales of $21 ,L69,

nachinery sales of $6,lLzr¡mounts borrowed of $21,294, off-farn income

of $1,440 with income-in-kind fixed at $500. Total outflow in 1965

included the items listed in the farm income statements under expenses

plus cash withdrawn for household uses $1,682, total principle paid

on loa¡rs ç61222, and value of capital purehases $5r67L. It is

important Eo observe that the laLter is reflecËed in the income

statement only as a depreciation charge. The annual depreciation

on the farm income is seen to be relatively stable. This will show

a vast contrast with the variability in the value of capital purchases

in the cash flow statemerit. It is because of this inherent wide
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difference between Ëhese values, that the incone statemenË does not

necessarily give a good índication of the farmrs debt-senricing ability.

For a stable business where no expansion in capital expenditure

is taking place, depreciation tends to balance out net capital purchases

over time. If the farm is young and vigorous, however, riet capital

investment expenditures would be ceteris paribus, larger than deprecia-

tion allowances and cash flow values r¿ould exceed net farm income.

The decline in total inflo¡¡ from 1965 to L966 results from the

changes in the values of the components of total inflow. Al-though

crop sales increased fron $21,169 in 1965 ro $23,7L7 ín L966, and

off-farn income increased fron $1 r44A to $trg0Z, borrowing in 1966

amounted to $l-r500 in shorË term loa¡r to maintain ninimr:^n cash, saving

and chequing balances, coÉpared to ç2L1294 in L966.

The decline in total outflor¿ ¡¿as less drastic than that in Ëhe

total inflow. Again, the conbined changes in all variables explains

changes in total ouËflow. In 1966, share rent decreased from Ç21256

in 1965 to zero. Crop operating expenses increased fron $61109 in

1965 to ç6,204 in 1966, building operatiog expenses increased from

$3,765 in 1965 to $4,107 in L966. Current expenses increased from

$2,821 1965 to $3,230 in 1966. Total principle paid on loans

increased fron $6,222 ín 1965 to $8,314 in 1966. Total nachinery

operating expenses increased fron $3,512 in 1965 to $31537 in 1966;

inÈeresr paid on debrs increased from $2,925 in 1965 to $4,962 ín L966

and total value of capital purchases decreased fron $5,671 in 1965

Eo zexo in 1966.

The negative declines in net cash flow from çL5,754 in 1965, to

-$4,613 in 1966 and to -$4,7L2 ín L967 follow from Ehe preceding.
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Deficit net cash flow inply that the operator $ras forced Ëo take out

short term loans in Ëhose years to neet operating expenses. These

were addítíonal to the long Ëerm loan to purchase 320 acres of land.

The increase in total inflow between 1966 and 1967 was brought about

by an increase in crop sales from $23,7L7 in L966 to $34,023 in 1967.

This was the result of increased seeded land, increased yields and

prices and guantity narketed.

The increase in total outflow between 1966 and 1967 resulted fron

increased expenses generated by the combined effects of servicing new

loans to purchase land and to maintain saving, chequing and cash

ninina and the cul.tivation of the íncreased land. Interest paid on

farn debt increased by 48 percent, current farn expenses increased by

85 percent, building expenses increased by 17 percent, nachinery

expenses increased by 47 percent and crop operating expenses increased

by 51 percent,. The conbined. effects of the changes above rrere to

produce a value of net cash flor¿ equal to -$41613 and forcing the

farmer Èo make short term lóan to cover the deficit.

Between L967 and 1968, total inflow increased by 54 percent

while total outflow increased by 35 percent. This resulted in net

cash flow increasing fron -$4r7L2 to $440 in 1968. The increase in

t,otal inflow was the result of crop sales increasing fron $34,023

Ln L967 to $471108 in 1968, an increase of 11 percent in off-farm

income and an increase of borrowed capital frorn $1,500 in 1967 to

$7,830 in 1968.

The increase in total outflow hras caused by increases in crop

operating expenses of 35 percent, 36 percent increase in nachinery

operating expenses, 54 percent increase in currenË expenses, 49 percent
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increase in interest paid on farm debts, 25 percent increase in total

principle paid on'loans.

Addítional analytical and interpretive insights about the nodel

behaviour is discovered by Looking at the values for the five-year

averages. Total inflor¡ averaged ç481692 for the first five-year period,

Lg65-Lg6g, increased to $160,900 in LgTO-Lg74, again increased t,o

$356,448 f,ot Lg75-Lg7g and averaged $432,384 during 1980-1984. The

comparative values for EoËal outflow were $47r7L5, $106r801, $144r401

and $178,827 respectively.

The average incremental five-year averages of total inflow was

greater than those of Ëotal outflow with the conseguence that the

five-year average net cash flow values !üere not only positiverbut

continued to increase throughout. The average five-year net cash flow

was $977 for the period L965-L969, $54,099 for L970-L974, $215,047 f.ot

L975-L979,' and $253, 557 for 1980-1984.

The tr¿enty-year mean tota1 inflo¡¿ was $249,606 r¡ith a standard

deviation of $166 1227, a standard error of $371169 and a coefficient

of variation of 0.67. The ninirnun inflow was $271618 found in 1966

while the maximr:m reached amounted to $497,855 in L984. Total outflow

rarrged fron $32,232 in 1966 to a maximum of $190,27L ín 1984. The mean

outflo!ú was $118,686 with a standard deviation of $50,871, a standard

error of $11,375 and a coefficienE of variation of 0.43.

Significant variation existb arnong both inflow and outflow but

the variation among Ëhe data is greater for inflow than for outflow.

Ner cash flow ranges from -$21,811 in 1970 ro $307,584 in l-984. The

overall twenty-year mean amor:nt,ed to $130,920 with a standard deviation
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of $118 r79L, a standard error of. $261562 and a coefficient of variation

of 0.91. The above sËatistical parameters indicate that there are great

variations among the annual net cash flow val-ues and between the mean

and annual net cash fLow values

TabLe 16 presents the sunnary of net farm incone, net cash flow and

net farm lrorth together with the annual ehanges of these variables while

Figure 15 presents the graphical representation. Since the relationships

between the above variables have been discussed earlier they are not

repeated here.

The discussion so far has shown that the major determinants of

net farm income have been crop sales, non-farm income, toËal farm

expenses including depreciation charges and change in the value of

crop inventories. Moreover, the latteï rras posited as the doninating

factor. Thus, in 1965, the low value of net farm incone, $71581 is

accompanied by a change in value of ínventory of -$5,538.

It v¡as pointed out that apart from normal farn expenses, the

value of capital purchases, total principle paid on loans, share rent

and cash withdrawn for household expenditures doninated the total

outflow of cash, while Ëhe amount of capital borrowed, off-farm income

and crop sales dominated the inflorv of cash. Thus, in 1965, Ëotal

inflow was $50,415 of which sales amounted to $2t,169 and borrowings

$2L,294. On the outflow side, total principle paid on loan_s, roral

value of capital purchases, eash r¿ithdrawn for household expenses and

interest paid on debËs totalled $16,506 while share rent, crop,

machinery, building and current expenses amounted to $18 1463.

The behaviour of net, farm Ìrorth depended on the behaviour of

the types of asseËs and liabílities all of which are deternined by

Ehe model. For example, net farm \rorth was valued at $661145 in L965,



Simulac ion
Year

. IAÛLE 16

SUMMARY NET FARM INCOIÍE, NET CASU FLOI^I 
^ND 

NET FARM I,JORTtI FOR BASE I

Y EAR
I 965
I 966
I 967
I 968
I 969

5 YR AVG

Net
Farm

Income

I 970
1971
1972
1 973
197 4

YR AVG
YR AVG

1975
1 976
1977
1978
I 979

YR AVG
YR AVG

1980
1981
I 982
1983'1984

YR AVG
YR AVG

a57 .78
8046.58
1204. t6
-997 .24

-4930.42
836. 17

-t2.l43.99
49s6.96

30798.87
189233.25
120321.47
66633.37
33734 .77

162878 . OO
I 88072 . 62
282t31.69
2a72A5.81
2233A2.50
228750.OO
98739.75

230791.44
256884 .25
270872.19
302760.47
30795 1 . 87
273451.75
142517 .75

I 25305 . 44
28019. 15

o.88
-12t43.99
307951 .87

Annual Change
in NeÈ !'arm

Income

5
to

o.o
7 188 .80

-6442 - 4 1

-2201.40
-3933. 18
- 1447 .05

-7215.57
I 7 lOO. 96
2584 1 .9 I

158434.37
-6891 I .37
25050.4s
13275.74

42556 - 12'25194.62
94059.06
5t54. t2

-63903 .3 I
20612. 12
t 5894 .6 I

740A.94
26092 .8 I
I 3987 . 94
3 t888 .69
st9t.oo

r69 13.87
16 162 .84

5
t5

Net
Cash
Flow

t5'r53.93
-46 I 2 .85
-47 I I .89

440.31
- 1983.50

977.20

-21811 .28
-1t294.87

28 182 . OO
165378 .69
ttoo4t.75
54099. 25
2753A.22

149115.87
t83661.50
259t33.44
259422.75
223902.94
2,l5047. 19

9004 I . 19

t99t67.75
222879 .12
253922 . 3 I
2A4232.OO
307584 . 06
253557 . OO
t30920.12

I 18791.05
26562 -49

o.9t
-21A11.2A
307584 . 06

Ânnual Change
in Net Cash

Flow

5
20

SÏD DEV
STD ERRc. v.
MINIMUM
MAX IMUM

o.o
-20366.78

-99 . 04
5152.20

-2423.81
-4434.36

-19827.78
105 16 . 40
39476.87

t37t96.69
-55336.94
22405. 05
10476.42

39074.12
34545.62
7547 I .94

289.31
-35519.81
22772.23
14A67 .79

-24735. 19
23711 .37
3to43.19
30309.69
23352 . 06
16736.22
15359.48

Net
Farm
[,lorth

Annual Change
in NeÈ Farm

I,Iorth

,66f 45.12
,.83937 .87
104 169.69
r 20425 . OO
95137.69
93963 . 06

7 4346 . 12
79059.25
71997.31

18 I 299 .62
312233.37
143787 . 12
I 18875 . 06

336014.06
354532 .44
380485. sO
409069 . OO
424A46.25
380989.37
206246.50

453600. 3 I
4A2A2A.37
5064 19.75
527t57.81
545027. t9
so3006.37
280436.50

180895 .25
40445.41

o.65
66t45.12

545027. 19

ó.o
17792.75
20231.81
16255 .3 I

-25287 .31
724A.14

-2079 r .56
47 13. 12

-706.l.94
109302 . 3 t
I 30933 . 75
434 19. l4
27343 - 14

23780. 69
185 t8.37
2s953 . 06
28583.50
15777.25
22522.57
25621.51

287s4 . 06
29224.06
23s9f .37
20738 . 06
I 7869 . 37
24036. l9
25204.32 N

(þ
À
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The values of short term assets, especially the value of grain in

inventory, medir:n term assets and long term assets determine the

total asseËs value. At the end ot L966, net rrorth had increased

to $83,938. The change in inventory added $41552 to assets and

purchases of land, land appreciation increased asset value by $9r946

while depreciation reduced the value of assets by $2,700.

Net castr flow was -$4,613 ia 1966. Total inflow d,ropped, fron

$50,415 ia 1965 to Ç27,61-9 as machinery sales fell to zero and farm

receipts Ër¡nbled from $27r181 to ç23r7L7. The most dramatic inf.luence

occurred with the dramatic decline in amount of money borror,¡ed from

ç2L,294 in 1965 ro $1,500 in L966" The drop in ourflow of 7 percenr

was much stickier than the 45 percent drop in cash inflow.

A look at the three performance criteria reveals that the rate

and amount of growth in net farm income vary from those of net cash

flow and neL farm r¡orth. In the first five-years, L965-L969, Ëhe

average annual growth in net farm income amounted to -çLr447, that

of net cash flow amounted to -$41434 and that of net farm ¡¡orth was

ç7 ,249.

In the period L970-L974, net farm income showed an average annual

growth of $25,050, that of net cash flor¡ was ç22,404 and that of neË

farm r¿orth was $431419. During Èhe period L975-L979, the average

annual gror,rth in net farm incotre \¡/as $21r6L2ra drop of 18 percent

below the second five-year period. During th" ""r. period, the average

annual gronth of net cash flow stood at $22,7721 2 percenË higher than

that of Ëhe earlier period. The change in net farm worth averaged

ç22,523 during this tine representing a slowdown of 48 percent from

t,he value of. L97O-L974.
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For the 1980-1984 period net farm income averaged a¡r a¡rnual growth

of $L6 r9L4, rePresenting an 18 percent slowdown frorn the earlier period,.

Concurrently, neË farn cash flow displayed an average annual growth of

$L6r736, a 27 percent decline and neË farrn worËh showed an average

annual change of, $241036, a 7 percent increase over Lg74-Lg7g.

For Ehe tr,renty-year period, neË farn income experienced an annual

average growth of $91056, net cash flow an anourit of $2rg74 and net

farm wort,h an amount of $23 1944.

The five-yearly nean vaLues are also inforrnative comparisons"

For the period 1965-1969, net farm income averaged $836, ner cash flow

averaged ç977, while net worËh averaged $93r963. Although the values

of means of net farm income and net cash flow accelerated very signif-

icantly to $66,633 and $54,099, respectively, thaË of net farm worth

accelerated but at a much slower rate to çL43r797, during the L97O-L974

period.

rn 1975-1979, net farm income averaged $228 1750, an increase of

59 percent more than the LgTo-Lg74 period,. AË ¡he same Lime net cash

flow was averaging a 297 per.cent increase and net worth had an average

amounting to $390,989, a L65 percent increase. Net farm income

averaged ç2731852 during 1980-1984, only a 20 percent increase over

the value in 1975-1979 and a tremendous slow down in the rate of

appreciation; net cash flow averaged $253,557, a L7 percent increase

over t,he average ín L974-L979, while net farm worth with an average

of $503,007 experieaced a 32 percent increase over the value ín L974-

L979.

During the twenty-year period, 1965-1984, neË farm income ranged

in value from -912,L44 ín L96S ro $307 ,952 ín l9g4 wirh a mean of
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$1421518, a standard deviarion of $1251305, a sta¡rdard error of g2g,0l9

and a coefficient of variation of 0.88.

Net cash flow values ranged from -$21 1811 in 1970 to a maximr:m of

$307'584 in 1984. The meaa value \ûas $130,920 ¡sith a standard d,eviarion

of $118 r79L, a sËandard error of $26 ,562 and. a coefficient of variation

of 0.91.

By conparison, the value of net farm worth ranged from a low of

ç66,L45 in 1965 to a maximum of ç545,022 in 1984. The nåan vatue of

net worth was $280,436, the sËandard deviation rpas $1BOrg95 and the

standard error was $40 ,449, The coefficient of variation for Ëhe net

r"rorth was 0.65.

The foregoing sumrnary indicaËes that net farm income and net

cash flow are more closely related to each other than to the net farm

worth. The spread between the inter-year values of neË farn incorne is

great as reflected by the standard deviation and coefficient of varia-

tion of 0.88. The latter is less than that for the net cash flow

inplying greaËer variability among the annual neÈ cash flow values.

The coefficient of variation of net cash flow of 0.9L sho¡ss that r¡hiLe

iËs values are more variable than those of net farm income, the

coefficienË of varíation of net LrorËh of 0.63 represents a greater

degree of closeness a¡rd precision of its annual values. rnter-year

values of neË farm worth are less variable and conseguently more

stable than those of net farm income and much more stable than those

of net cash flow. Thus, the volatility and instability of annual

values of net farn income and, neË cash flow displayed by the variation

of the values fron their means, Ëhe positive and negative inter-year

changes of the values and by the d.iffering and uneven growth rates,

are in strong coritrast Lo the stability and permanence exhibited by ttre
comparative net rrorth values.



CHAPTER VII

ATTALYSIS OF EXPERII4ENTAL RESI]LTS - PART II

THE EXPERT},ÍENTAL TREAT},IENTS

In order to facil-itate the analysis so that the objectives of the

study were addressed, the treatments lrere aggregaËed to form the follow-

ing scenarious, however only the first four are being reported in this

study:

Scenario 1" Compares the Total Effects of Outright Purchase of Land,

Debt Struccure and Return Percentage on Productive Resources (Assets).

Scenario 2. Compares the Total Urr""a. of Rent-to-Purchase Land

Procurement Arrangement, Debt Structure Relationship and Rate of Return

on Productive Resources (AsseËs).

Scenario 3. Compares the TotaL Effects of Cash Rental Land ConËrol

Arrangement, DebË Struct,ure Relationshíp and Rate of Return on Produc-

t,ive Resources (Assets)

Scenario 4. Compares the TotaL Effects'of Share Rental Land Control

Arrangement, Debt Structure Relationship and RaËe of Ret,urn on Produc-

tive Resources (Assets).

Scenario 5. Compares the Effects of Outright Purchase of Land aod

Debt Structure Relationship.

Scenario 6. Compares the Effects of Outright Purehase of Land and

Rate of Retu::n on Productive Resources (Assets).

Scenario 7. Compares the Effects of Rent-to-Purchase ArrangemenË for

Control of Land and RaËe of ReËurn on Product,ive Resources (Assets).

Scenario 8. Compares the EffecÈs of Rent-to-Purchase Land Control

ArrangemenË and Debt Structure Relationship.

Scenario 9. Compares the Effects of Cash Rental Land Control Arrange-

menË and Debt Structure Relationship.

289
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Scenario 10. Compares the Effects of Cash Rental Land Control

Arrangement and Rate of Return on Productive Resources (Assets).

Scenario 11. Compares the Effects of Share Rental Land ConËrol

ArrangemenË and Debt Structure Relationship.

Scenario 12. Compares the Effects of Share Rental Land ControL

ArrangemenË and Rate of Return on Productive Resources (Assets) 
"

Scenario 13. Compares the Effects of Land Control Arrangements

and Debt Structure Relationship"

Scenario 14. Compares the Effects of Land ConËrol Arrangeúerits

and Rate of Return on Productive Resources (Assets) 
"

Scenario 15. Compares the Effects of Debt Structure Relationship and

Rate of Return on Productive Resources (Assets) 
"

SCENARIO 1 - RESI]LÎS AND DISCUSSIONS

The prinary purpose of this scenario is to compare the total

effects of outright purchase land control arrangetrenËs, debt structure

relationships and rates of return on productive assets on the levels

of attainment and maintenance of net farm income, net cash fiow and

net worth and on Ëhe survival and growth of the far¡o business. Scenario

1 conpries Lhe following four treatmenËs:

Treatment 1. Outright Land Purchase (P) , Return on Productive Assets

Equal to the Interest, Rate Charged Farmers for Loans by th-q Farm Credit

Corporation of Canada (FCAF) and a Debt Structure Ratio of Short Tern

Debr/Long Term Debr (STD/LTD).

Treatment 2. Outright Land Purchase (P), Return on Productive AsseËs

Equal to Ëhe Interest Rate Charged Farmers for Loans by the Farn Credit
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Corporation (FCAF), and a Debt Structure Ratio of Medium Terro Debt /Long

Ter¡n Debt (IffD/LTD)

Treatment 3. Outright Land Purchase (P), Return on Productive Assets

Equal to Ëhe Rate of Inflation as RepresenËed by the Consumer Price

Index (IR), a¡rd a Debt Structure Ratio of Short Term Debt/Long Tern

Debt (sTD ILTD).

TreaËment 4. Outright Land Purchase Control Arrangements (P), RaLe of

Return on Productive Assets Equal to the Annual Rate of Inflation as

Reflected by the Annual Consr¡ner Price Index (IR), and a DebË Structure

Ratio of Medir:n Term Debt/Long Term Debt (MIÐ/LTD).

A major reason for the detailed discussions of the validation

scenario and the Base Cases (Treatments 1-4) was to present the eompleËe

picture of the nodel at vrork with special emphasis on the explanations

for tdifferentnessr in behaviour of aay variable or seÈ of vatiables in

order Ehat the reader r¡nderstands the operational functioning of the

sinulation model. VÍith the above acconplished, and given the vastness

of the data, the need to discuss each variable in detail on an annual

basis for twenty years is di¡oinished.

It is, therefore, proposed to ex¡.ine the results of the síxteen

treatments by analysing the performance variables at five yearly inter-

vals. One benefit of Ehis procedure is that in the presence of trends

in the performance variables, treatment means, that is, Ehe mean over

the duration of Ehe run, terenty years, is not the mosË suitable rray to

study data and Ehat a short rblockedt procedure will provide a bet,ter

indication of behaviour and permit a more scientific analysis. hlhere,

hor¿ever, it is necessary to examine any value in detail to provide some
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cLarification of rconËraryr expected resuLts a detailed working of the

treaLment will be carried out"

Each treatment is examined one performance variable at a tine v¡ith

clarification and explanation as desired. Then, the four Ëreatments and

the base are compared to ex¡mine for sinilarities and differentness in

behaviour and iationalizing Ëhem. After each Scenario is analysed, a

sunmary is given. f,ltren al-L scenariots are completed, the overall results

and conclusions are presented.

Net Farm Income

The detailed tables for all subsequent treatmenLs are placed in

Appendíx D. This was deemed necessary becasue the author beLieves that

it r¡as necessary to presenÈ them, being integral to the analytical 1-ogic

and explanation, and at Ëhe same tine their. volume would be too gleat

to include them in the nain body of the thesis. It was with the latter

in nind, that the detailed tables of the outright purchase base treatment,

were presented earlier

llowever, sumuary tables are presented later. The tables in the

appendix are identified by the appendix letter designation followed by

the nunber identifying the table in that appendix. For example, Table D.1'

refers to the first table of Appendix D.

Table D.1 presents the farm income statemenL and indicaËors for

Treatment 1. The net farm income in Treatment 1, Purehase-FCAF-STÐ/LTD

increased EhroughouË the Ewenty-years of run except betr,ieen 1968-1968,

L969-L970, L973-L974 a¡d L978'L979. In L969, net farm income r¿as 93

percent of the value in 1968; Ln L974, its value was 77 percent of L973
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and ín L979, net farm income r"ras 84 percerit of its 1978 value. It was

explained previousl-y that changes in value of crop inventory was the

dominanË causal factor for changes in net farm income.

I,Itren discussing net farm income it was noted that nonfa:m income

will play an inporËant role in elucidating the behaviour of neË farm

income. This is because nonfa::m income contains the return on invest-

ment generated when the controlled rate of return is applied to the

annual value of produetive assets. Thus, while under normal circumstances

nonfarm income is important, the latter takes on added signifícance. It

r,¡ould be shown thaË changes in income position espeeially in the case of

Scenario 1 was strongly correlated ¡¡ith the behaviour of nonfarm

income. It becomes obvious that the returrr rate applied to the produc-

tive assets works itself through the farm financial accourits via nonfarm

income to net farm income, surplus, assets value due to increased

purchases and higher values due to appreciation and inprovement. These

tend Ëo generate increased value of crop sal-es, nore borrowing' more

debts, more expenses and changes in net cash flow.

In 1968, the changes in value of crop in inventolT $ras -$3'882

r¿hile it was -$6,073 in 1969, a difference of -$2,191. Although, in

1969 total farrn cash receipts increased by 22 percerit over 1968, Ëotal

farm expenses increased by 29 percent over 1968. The combination of a

decreasing value of crop in inventory and the changes in receipts and

expenses was partly responsible for the decline in neË farn income from

$21,875 in 1968 ro $20,451 in L969.
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Tn L974, net farm income was 77 percent the value in L973.

Total farm receipts dropped to 81 percent of its 1973 value. This r¿as

due to a combination of reasons. Changes in yield, priees and quantity

marketed together with the allocation of new land Èo crops based on

each crop rel-ative contribution Ëo the profitability of the business

in 1973 caused Ëhe decl-íne in receipts. At the same tíme, total farn

expenses were grovring by 11 percent. Also, nonfarm income increased

by 46 percent and total depreciation grew by L47 percenË. In L973,

the value of inventory change r,ras $610 and ín L974 it dropped to -$278.

In 1978, net farm income rüas 19 percent higher than its value in

L979. Total farm receipts were only 86 percent of its 1978 value, total

farm expenses lrere 2 percent higher than in L978, nonfarm income was

10 percent higher and depreciation was 113 percent higher in 1979.

There rras no change in the value of invent,ory"

The continuous general gro\{th in net farm income is indicated by

the five-year and Een-year averages.. For the first five-years, net

farm income averaged $171551 and an average five-year growth of $3,069.

In Ëhe second five-year períod, L97O'L974, net farm incone sho¡¡ed an

average of $103,532. The ten-year average net farm income was $601541

with an average growth of $18 1574.

The average net fam income for the period 1975-1979 was $296,238

with a fifteen year average growth of $201704 whil-e for the period

1980-1984, net farm incone averaged $356,363 and an average gror'rth of

ç20,429 over the tnenty years.

The overall nean neL farm income for the Ëwenty years was $193 r42L,

the mean growth was ç20,429, the rnininum r¿as $8,L77 reached in 1965 and

the maxinum was $396,331 in L984.
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Table D.2 shows the farn income statement and indicat,ors for

Treatment 2 - Outright Land Purchase (P), Return on Productive Assets

Equal to. the Farn Credit Corporation of Caoada Interst Rate Charged

Farmers (FCAF) and a Debt Structure of Medium Term Debt /Long Tem Debt

(MTD/LTD).

For Treatment 2, Ëhe net farrn income, in general, displayed a

siuilar pattern Ëo Ehat of Treatment 1. The changes in net farm income

are compared here since the rationale for the changes are the same as

Ëhose indicated r:nder the d,iscussion for Treatment .1. The change in net

farm income between 1968 and 1969 r.¡as -çL"424 for treatmenË 1 and -$1,437

for treatment, 2; that between 1969 and 1970 was -ç2"9L2 for treatnent 1

and -$31035 for treatment 2. The change in net fa::m incorne betr¡een 1973

and L974 r¿as -$52 1352 Í.or treatment 1 and -$53,300 for treatment 2,

while the changes between 1978 and L979 were -$571930 for Ëreatment 1

and -$58,009 for treatment 2. In every case excepÈ 1968-1969, the

rnagnitude of the differences \úere greater, for treatmenË 2 than for

treatmenE 1.

The net farm income at five-year intervals and ten-year intervals

display Ëhe general increasing treods. In the period L965-L969, aver-

age net, farm income \.üas $17,415 r¡ith an average growth of $3 rO34. In

the second period, L970-L974, r.et farn income averaged $1001005 and the

t,en-year income growÈh averaged $17,940. During the third and fourth

five-year periods, net farm ineome averaged $289,960 and $349,355

respectivelyrwith the values for fifteen-year and twenty-year average

income gror,üth of $20,223 and $20,054 respectively. For the ten-year

period L965-L974, net farm income averaged $58,960 and grohrth averaged
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5L71940. The net farm income averaged S319r657 fot the ten-year period,

L975-t984.

The overall mean net farm income for the trrenty-year run was

$189,309, with the overall. growth averaging $20,054.

The farn income statemeriË a¡rd indicators for lreatnent 3 is shorun

in Table D.3. For treatment 3, net farm income also displayed the

generally increasing tendency except for declines in L966-L967, L967-

L968, L969-L970, L974-L975 and L978-L979. Although total farm receipts

increased by 43 percent betr¿een 1966 and L967, toËal farm expenses were

also increasing by 47 percenË. However, the value of crop inventory

change was -$1 1524. The conbination of changes in expenses, depreciation

and change in value of invenËory rüere stronger than the increase in total

farm receipts partly causing the decline in net, farm income beÈween L966

and L967. Sinilar reasons caused the changes outlined in the other

periods.

The five-year average net, fam income for the period 1965-1969 r¿as

$171383 and the average grorüth in net farm income was ç2,64L. For the

LgTO-Lgl4 period,, net farn income averaged $154,406 while the growth in

net farm income for 1965-L974 averaged $37 1525. The values of average

neË far:m income rvas $335 ,756 for I975-L979 and $393,92L for 1980-1984.

The average net far¡ income growth for the period L965-L984 r¿as $22,4L2.

The ten-year average net fa:m income-\ras $85r895 in 1965-L974 and,

$364,838 for L975-L984

The overall nean net farm income for the t\{enty-year period

L965-L984 was $225,367 while the average gro\,rth for the same period

was $22,418. The mininr.rm r¿as attained in 1970 and the naximr:n in 1984.
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Table D.4 shows the faru income statement and indicators for

TreatnenË 4.

Treatment 4 shor¿ed the same paËtern of behaviour as treatment 3

in terms of boÈh the general increasing tendencies of the net farm

income and changes in net farm income though the rnagnitudes of the

values differ.

The net farm income in treatment 4 averaged $17,329 during 1965-

L969, $t51,123 during L97O'L974, ç329,298 during L975-L979 and $386,824

during 1980-1984. Corresponding values of average growth in net farm

income r¿ere $21679 aE five-years, $361864 at Ëen-years, Ç221994 at

fifteen-years and ç22,040 at trrrenty years" The ten-year averages for

net farm income were $84,226 ín L965-L974, and $358,061 for L975-1984.

The overall mean for the tv¡enty-year run r¿as $22111-43 and that for the

grordth in net farm income rras ç22,040. the ninimr¡o net farm income in

this treatment occurred in 1970 and the maximum of $426,322 was

attained in 1984.

Table 17 shows Ëhe surrmary net farm income conparison of the

t,reatments in Scenario 1 and the Base.

The lowest minimr:¡n net farn income of -$12,144 was found in the

base in 1970. TreatmenË 3 had the nexË lowesË of -$1,917 a1-so occurring

in 1970 followed by that of treaËment 4 with $2,300 in 1970.

Treatments 1 and 2 attained the highest ninimr:m of $8 rL77 , the

net farm income in 1965. The lowest maximr:n of $307 1952, was for:nd in

t,he Base. Treatment 2 was next with $389,204, followed by t,reatment 1

with $396,331. The highest value of $433,517 was for:nd in treatment 3

and the second highest of. $426,332 was for.¡nd in treatmenË 4. All maxima

were obtained at the end of the sirrulation in 1984.
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TABLE 17

SUMII,IARY NET FAR¡,T TI\M¡48 æMPARTSONS FOR SCENARTO 1

Base I

-L2,L44
307,952

836
66,633

228,750
273,852

33,735
25I,301

L42,5L7
125,305

28,0L9
0.88

-Lr447
L3,274
15,895
16,163

0. s7
0.42
0.27

8,t77 (651
396,331 (84)

17r551
103r532
296,238
356r 363

60,541
312,800

L93,42L
LsL,L76
33,804

0.78

3r069
L8,574
20,704
20,429

0.54
0.42
0.36

Treatmer¡t

2

I,177 (65)
389,204 (84)

L7,4L5
100,505
289,960
349r 355

58,960
3L9,657

189r 309
L48,283
33,157

0.78

3,034
L7,940
20,223
20,054

0.56
0.42
0.36

-L,9L7 (701
433,517 (84)

17,383
L54,406
335,756
393r92L

85,895
364,838

225,367
173,036

38,692
o.'17

2r64L
37,525
23t478
22,4r2

0. s4
0.42
0.41

2,300 (70)
426,332(841

17 1329
151,123
3291298
386,824

84,226
358,061

22L,L43
I70,041

38,022
0.77

2,679
36,864
22,994
22,O40

0.56
o.42
0.41

Mearr

4,I84
ALL,346

L7,ALg
L27,39L
312r 913
371,616

72,405
338r839

207,3L0
160,634

35,919
0"76

2,856
27,726
21r850
2L,234

0.55
0.42
0.38
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Exanination of the five-year mean net farm income revealed thaË

in all treatments the values"of net farm income increased continuously.

For each five-year mean, the base had the lowest mean. In the first

five-years, all means were significantly greater than that of the base

with treatment t having the highest value of $171551 followed by treat-

ment, 2 with $17,4L5, t,reatment 3 with $171383 and treatment 4 with

$17,329. In the second five-year period, the highest value of the mean

was given in treatnent 3 wi¿h $1541406. The second highest mean in the

second five-year period, L970-L974, was for:nd to be $t5tr123 in treatmen!

4" This was followed by treatrnent 1 at $1031532 and treatment 2 aË

$1001505. In the third five-year period, treatment 3 achieved the

highest mean of $335,756; treatment 4 was next with $3291298, t,reatment

1 with ç296,238 and treatment 2 with $286,960. The value of the nean

net farm income in the base case was $228 1750" In the fourth period

the order was the same as in the third. The highest mean value rüas

shou¡n to be obtained in the order: treatment 3 -- $393 r92L; Ëreatment

4 -- $386,824; treaÈment 1 -- $356,363; treatmenË 2 -- $349,355 and the

base had the lowest value of. $2731852. Generally, a sinilar Èrend is

shown by the ten-year means

over the t\¡renty-years of the run, tTealment 3 reached the highest

Iltean, 9225,367; treaËment 4 reached the second highest of $22LrL43.. The

base showed a value of.$142,518 which was lower than the value of

$189,309 in treaËmerlt 2 and $193,42I in treatment 1.

The average grolrth in net farm income in the period 1965-1969 was

greatest, $3,069 in Ëreatment 1, followed by treatmerLt 2, $3,034. The

values were $2,679 .ín treã.tment 4 and ç2,64L in treaËment 3. The aver-

age grorrth in net f arm income for the base in this period was -$1 ,447 .
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For the ten-year period , L965-L979, the average growth in net farn

income was highest for treatment 3 with $37,525. " Next rdas treatnent 4

with $36,864 followed by treatments I with $18,574 and 2 wirh $17,940"

As was expected the lowest value r.¡as for:nd in the base at $L3r274.

Sínilar patterns of growth were displayed over the fifteen-year and

tl'renty-year periods 
"

Thus, the average growth in net farn income at, the end of the

fifteen-year period, L965-I979 was $23 r478 fot treaLment 3, followed

by treatrnent 4 with $22 1994, Ehen treatment 1 with $2Ar704 and finally

treatment 2 with ç201223. The value for the base was çL3r752.

For the trüenty-year period, the tnean gro!üth in net farm income

r¡ras sLill highest for treatment 3 with $22 r4L2, folLo¡¡ed by treatment

4 with ç22,040, treatmenË 1 r¿ith $20,429 and t,rearment 2 wirh $20,054.

The base exhibited the lowest average growth for this period of $141584.

The discussion to Ëhis point has shown hon the nodel has behaved

to infLuence the values of the performance variables and, in particular,

to produce results both for the valid.ation scenario and for the Base

treatment,. It is pointed out again that the Base treatments involve

the execution of the nodeL using the INCASE input with no additíonal

return generated by aËtaching a rate of return Eo productive assels,

with no additional debt structure constraints and with outright purchase

of land procurement method. The laËter, in effect, means that when the

Base Experiment is rr:n for twenty years, Ehe nodel goes Ëhrough the

land procuremen! decision subroutines and determines if the financial

situation of the business can afford it. Built into the model is the

preference order of choice ranking of land procuremeriE. Preferential
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ranking is always given to outright purchase follor,¡ed by rent-to-purchase,

share rent and cash rent in that order.

hlhile the internal fr:nctioning of Ëhe ¡aodel will partly explain

variable values and their variations for each treaLment, differeritness

between treatments and magnitudes of values will be the result of specific

treaËment effects.

Net Farm Lncome Sr¡mmary for Scenarío L

The purpose of anaLyzíng this scenario was to compare the total

effects of outright purchase of land with debt structure relationship

and return percentage on productive êssets on net farn income, net cash

flow and net worth. This will be done by surnmarizing the nagnitudes,

stability, rate of growth and survival or failure tendency of net farm

income, net cash flow and net worth. In this section, onLy net farm

income is s¡:marized f.ot the scenario. All four Ëreatments.conprising

this scenario attained higher net farm income Ehan the base treatuenL.

These higher values were reflected in higher Ineans, greater maxima,

greater incremental five-year uean, neË farm income, gieater gror,rth

raËes aË five-year intervals, and higher ninina. All treatmerits

performed more effieiently than the base in terms of gross ratio and

rate of reÈurn on capital and lrere as efficient in investment of capital.

Treatment 3, Outright Purchase - Rate of Return on Productive

Assets Equal to Èhe Annual Inflation Rat,e - Short Term Debt/Long Term

Debt Constrained Debt Relationship T¡ras superior t,o all treatments

including the base. rË attained the highêst maximum of 9443,517,

had the highest overall mean of 9225,367 , attained the highest roean
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grorfth over Ëhe twenty-year period and nainËained both the highest

five-year periodic mea¡Ì net far¡o income and incremental five-year

mean gfor¡rth.

Gross ratio averaged 0.54 implying rhat 54 cents of crop sales

went to neeËing expenses or that 46 cents of net farn income Lrere

generated from each dollar of sales. This was al-so superior to the

others. The capital Ëurriover ratio of 0.42 was the same for all

Ereatments including the Base. Ilowever, the rate of return on capital

amounting to 0.41 was the highest return and inplied rhat 41 cents

srere returned per dollar invested in the farn"

The statistical indicators of standard deviation, standard error

and coefficient of variation were the best of all experiments in the

sense that they indicated the s¡nallest degree of spread among the data

a¡rd betraeen the data and the mean.

Treatment 4, Outright Purchase - IR - MTD/LTD provided the second

best performance in all categories of indicators. The maximr:m net far¡n

income was 2 percenË less than that of treatuent 3 but I percent higher

than that of treatment 1 and 10 perceot higher Ëhan that of treatment 2.

Its mean r¿as 14 percent and 17 percent higher than those of treatment,s

L and 2, respectively. However, its Inean'was 2 percent less than

that of treatment, 3. TreaËment I was the third ranking and treatment

2 the. worst ranking. Treatment 2, however, outperformed the Base

significantly. Its maximun att,ained neË farm income of $389r204 was

27 percent greater than that of the Base whíle its overall mean of

$189,309 was 33 percent higher. The mean gror,rth in neÈ farm income

over the twenty-year run of $20,054 was 38 percent higher Ëhan the

$14,584 reached by the Base.
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The conclusions to be dra¡sn are that purchase Land control

arrangement in Ëhe presence of debt structure relationships and

the additional return on productive assets significantly influences

the level of net farm income attained, the rate of growth of net farn

income, the rate of ret,urn on capital invested in the faro, the effi-

ciency of production and capital investmenË and the survival of the

farn.

Following through from the previous observation, one may conclude

thaË since treatments 3 and 4 \üere superior in overall perfonnance to

treatments 1 and 2, Ëhat a rate of return on productive assets equal

Ëo the inflation rate had a more significant inpact on net farm income

than did a rate of return equal to that charged by the Farm Credit

Corporation. A closer examination of Ëhe annual rate of inflation

and the annual rates of inËerest charged by the Farn Credit Corporation

reveals that inter-year variaËions in values of both the former and

latter are such tha¿ in one year the one value may be greater or lesser.

pe¡ s3¡mple, the annual values of FCAF are great,er than those of IR in

L965, and 1968-1971 but that IR rras greater in al-I otheryears.

Ilowever, the average interest rate charged farmers by the Farm Credit

Corporation over the Ëwenty-year period was 0.08 and t,he average raËe

of inflation over the same period was 0.14. These variations provide

an explanation of changes among Ëhe Ëreatments and Èreatment neans.

These differences betr¿een years and ireatments will be used to discuss

treatmerit differences lat,er.

One may also deduce Ehat part of the differentness in behaviour

among treaÊment,s relat,es to the debt structure ratio used in each

t,reatmenL. For example, t,he only real differences bet¡¿een Lreatments
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1 and Zr.and, 3 and 4 are the debt structure ratios used, STD/L1Ð in

treatments l and 3 and l"fIÐ/tTD in treaËments 2 and 4. Drawing furËher

on this it can be tempting to conclude Ëhat because the value of

IfID/LTD is greater than than of STD/LTD, t,reatment 2 should outperf ono

t,reatmenË 3.

Sinilarly, Ëreatmerits 1 and 3, and, 2 arrd 4 ean be compared since

each pair only differs by the rate of recurn type used. In treatmenLs

1 and 3, the former uses FCAtr', the laLter IR; the same appLies to 2

and 4 for IR. Purchase and.STÐ/LÎÐ are eonnon to Ehe for"uer paif of treat-

Eerits and P and ICTD/LTD are commorl to Ëhe laËter pair. It should be

expected that the conbination of IR (higher Ëhan FCAF) and l4ID/LfD

(higher than S1'D/LTD) in the presence of Purchase land control artange-

ment would yield higher val-ues than.FCAF and SÏD/LTD in Lhe presence

of purchase land control.

Treatment 3 outperforms treatment 1 and Ëreatment 4 outperforms

treatment 2 f,ox the reasons put forward above. The effect of differences

in the rate of return on productive asseLs work through the net farIn

income statement. The return on capital investment, calculated as t,he

rat,e of return specified (fmf, IR) nultiplied by the total capital

ínvested annually in capital assets, is added into nonfa:m income

whieh is one of the variables in the net farm income statement.

It would be expecËed that ouËright purchase of la¡rd, beeause it

involves the largest capital investnenË, will generate the highest

levels of return on capital invested which will augnenÈ the quantity

of -nonfarm income and ultiroately Ehe net farm income. Each t,reatment

in this scenario will be expected to behave sirnilarly but to different

levels of magnitudes.
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Net Cash Flow

Table 18 presents the fann cash fLow statemerit, for the base. In

general, Ëhe net cash flow situation for the base shows an increasing

tendency with tine, ranging between a mininum of -$21r811 in 1970 to

a maximr:n of $307,584 in L984. The mean was $130,920. Despite this-

increasing Ëendency, interyeâr behaviour varies from declining to

increasing. This has been explained on more than one occasion and it

follows from the experience ín the agriculture industry and as displayed

by Lhe behaviour of che modeL. Ilowever, at this poin.t, it is reiterated

Ëhat net cash flow varies as the total inflow and Cotal ouËflorrr vary.

Variations in total inflow are nainly due to changes in crop sales,

capital borrowing and off-farm income; variations in outflow vary with

cïop expenses, value of capitaL purchases, total principal paid on loans,

share renL and cash withdrawn for household consr:mption.

[,lhenever the combíned effects of the changes in all variables

influencíng net cash flow cause total outflow to exceed total inflow,

a deficit situation prevails necessitaËing borrowing to neet the

deficit. A decrease in net cash florr does not fiecessarily mean a

negative deficit. The ups and dorvns in net cash flow are all explain-

able by changes in values of relevant variables, these changes being

dictaËed by the nodel.

The behaviour of net cash ftrow can be seen in the table. Some

of these were explained in detail earlier and as the pattern of

behaviour is the same in all cases, it would noL be re-explained here.

Table D.5 shows the farm cash flow staËement for treatment 1. In

treatment,1, net cash flow, ín general is an increasing funcËion of Lime,
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TABLE 18

NEtr Cå.SH FÍTX^I SUITEMN¡T SUMIII\RY

FCR THE PURCHASE BASE SIMULATION RUN

Year
Total
Inflov¡

Total
Outflcn¡

Net Cash
Flcr,¡

L5753.93
-46 L2 .85
-47 Ll .89

440.31
-1983.50977.20

14661. 09
12231 . tl2
420 L9 .51
569Q}.24
7 2? 5ð .00
477L4.7L

504r5.02
?7 6LB. 97
77 307 .64
57743.55
70774.50
48691.9L

196 5
L9 66
196 7
196 I
1 969

5. YR

-zLE 11.28
-t1294.8728t82.00
165378.69
t 100 4L.75

54099.25
27518.22

865 91.81
980 52.00

l0Ér5 32.87
tt5565.06
L27264.31
106 I 01. l9

77 257 .94

64780.54
86757 . L2

L'347t4.I7
280943.75
237 3 06. 06
1ó0900.44
104796. t9

19 70
t97l
L97 2
te73
L97 45. YR AYG

IO YR ÂVG

t49115.87
183661.50
259L33.44
25942?.75
223902.94
2L5047. 19
9004L.!9

t3083ó.31
t37tt31.06
L4 40 82.44
L462 4? .75
t48009.5ó
t41400.62
98638.75

279952. L9
32L492.56
40 32L5 .87
405666.50
37r9L2.50
356447.75
188680.00

Le75
19 76
L977
197 E
l9 79

5. YR AVG
L5 YR ÂVG

199 I 67 .75
2z¿a79.Lz
2539?2.3L
284¿32.00
3075 84.06
2535 57.00
1309 20.L2

169.! 81.19
r73001.31
r78t20.LZ
r8 35 ó1. 69
t9027L.37
t788 27.L2
1r8685.81

36 I 348.94
395880.44
4!2042.44
467793 .69
497855 .44q3¿383.75
249605.94

1980t98l
198 2
1983
19845. YR

20 YR

AVG

AVG
AVG

sTD DEV

STD ERR

C. Y.

ttINIl{ul{
HAX T HUIT

t6ó226.75
37169.43

0.67
27 6L8.97

497 855. 4 4

50871. [5

11375.13
0.43

7223L.82
190 2 7L.37

118791.06
¿6562..49

0.91

-z tE Ll.2E
307584.0ó
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ranging from a low of -ç47 1703 in 1970 to a ma:rimum of $321,046 in 1984.

The ¡nean net cash flow over the 20 year sinulation run rras $1261888.

The infornation in the tabLe reveals that net cash flow averaged only

a negative value of $11 1062 ín the first five-years as the farm uses

capital for machinery and land purchases for increasing production

causing rising value of outflow at a faster rate than infLow in the early

years. Table D.5 to D.8 show cash flo¡¡ values for t,reatments 21 3 ar.d 4.

Gradually, net cash flow rises as the earlier expenditures

borrowed to purchase land, machinery and oPerating inputs generale

increasing crop sales. Increasing efficiencies of scale cause a

drop in expenses, and as depreciation sLows and interest and principal

paid are reduced, the cash flow situation inproved. In the second

five-year period, l97O-L974, average net cash flow increased to $35 1382.

As the business conËinues to develop and efficiencies are gained, total

inflows continue to outpace total outflorü resulting in an increasing

average net cash flow of $128,442 ín the third five-year period and

ç264,788 in the fourth five-year period. The increasing strength of

the business is also shown by Ëhe ten-year means

The average growth ín net cash flow over five years Trras negative

but this grorlrth increased to $9,688 over ten years. As Ëhe farm

solidifies itself and becomes a fuIly mature business Ehe rate of

growth grorÂrs as seen by the fifteen year average grovlth of net cash

flow of $15,573 and that for the twenty year period of $16'075. All

treatments behaved in essentially the same way.

A1l treatments outperformed the base in terms of their maximr:n

net cash fLow which was. achieved in the final year of the run. Treat-

ment t had the highest maximr:n of $321,046 followed by treatment 3
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rùíth $321 ,044, treatment 2 with fi3t4,2.46 ar.d treatment 4 had $314,0L7.

The maxinum achieved in the Base was $3071584. All treatments had

their lowest value in 1970 when outflow increased over inflow due to

purchases of 
. machinery and equipnent to replace obsolescent ones and the

purchase of 1and. Principle paid, interest paid on debts, and capital

purchases were the prinary reasons for the deficit situation shown in

the Base and treatments 1 and 4"

The five year average net cash flow shows how the means changed

over Ëhe twenty year period. The lowest value was obtained in the

first five years for each treatnent, reflecting the need of the business

to incur indebtedness more rapidly tha¡r cash infLows as the nodel

repl-aces obsolete nachines, purchases land and meet the operating costs

of the farrn in the early years of the buiness. The Base had Ehe best

mean in the first five-years followed by treatmenËs 41 21 3 and 1. In

the second-five year period, Lreatment 2 had the best mean of ç54,947

followed by treatments 4, Ehe Base, I and 3. In the third five-year

period, treaËEent t had the best mean of $128,442 foLLowed by t,reatment

3 with çL27,966, treaËment 2 with $2L6,524, Ereatment 4 with ç2L5'527

and the Base r¿ith $2L5r047. The same order prevailed in the fínal

five-year period. Through the tlrenty year period the five year averages

vary ¿rmong Ëhe treatments.

Over the first ten-years, treatment 2 showed Ehe highest rnean

neg cash flow of ç27,572, folLowed by the Base $27,538, and treatmenË 4

with $27,252. The averages over the Ëen year period for treaËments 1

and 3 were much lower at $12,160 and çL2,L46. Over the second t,en-year

period, Ereatment 1\.rith ç24Lr615 and t,reaËmenË 3 with a mean of

$24L,L74 wete beËter than Ereatmerit 2 with ç237,747, EreaËment, 4



with $236,858 and the Base with ç234,302.

Over the twenty year run' treaËment, 2 }j¡ad

$132,659 followed by treatnent 4 r¿ith $132,055.

cash flow was $130,920, çL26,888 and çL26,660,

309

Ëhe largest mean of

the overall nean net

for the Base, treatment

1 and 3, respectively.

The average growth in net cash flor¿ aË progressive five year inter-

vals show that in general, treatment 2 grew the fast,est, and reached

its maximum at tr{enty years. The average gror.rth in net cash f low at

the tenth year Iùas highest in treatment 2 with a value of $10'497

followed by the Base with $10,476, treatment 4 with $10r113, treatment

1 r¡ith $91688 and treatmenË 3 with $9 1354. Over Ëhe t$renty year period,

the average gro\trth was highest for treaËment 2 follor¿ed by treatments

1, 3, 4 and the Base, respectively.

Sr:mmary of Net Cash Flow Analysis For Scenario I

The four treetments all produced higher total net cash flow than

did the conËrol. They showed higher overall rates and amounËs of

growth in net cash flow Ëhan the Base. Treatment 1, OutrighË Purchase -

FCAF - STD/LTD, and treatment 3, outright Purchase - IR - STD/LTD

reached, the same level of maximum. This level waS higher than the

level reached in treatment 2, Outright Purchase - FCAF - MTD/LTD-by

2 percent and that reached by EreatmenË 4, Outright Purchase - IR -

IíTD/LTD by the sane ámount. Thus, treatmenËs I and 3 achieved the same

maxirnum which was higher than those for EreatmenËs 2 and 4 which were

the same. The former were 4 percent higher than the base r¿hiIe the



310

latter values we:re 2 percent higher than the base (see Table 19).

The highest average grorüLh over the Ërüenty year period was given

by t,reatmerLt 2 which was L0 percent higher than those of treatments 1

and 3, and 12 percent more than the trúenty year average grolrth in net

cash flov¡ of treatment 4. Treatment 2 achieved an average twenty year

growth in net cash flow that r¡as 15 percent higher than the base.

The overall nean net cash flow among treatments Ìras highest for

treatmentr 2, Outright Purchase - FCAF - I'ÍTD/LTD. This value was only

$604 larger than the value for Ereatment 4, Outright Purchase - IR -

IfTD/I,TD" The mean of the base Iùas second a¡rd was 3 Percent higher

than the means for treatment 1, Outright, Purchase - FCAI - STD/LTD and

treaËEent 3, Outright Purchase - IR - STD/LTD. Treatment L mean net

cash flow was only $228 nore than that of treatment 3.

The statistical indicators of standard deviation, standard error

and coefficient of variation indicaËe Ëhat treatments 2 and 4 displayed

much less variation ¿unong the observations and between t,he nean and the

observat,ions than did treatmerits 1 and 3.

The results illustrate that outrighË purchase land control arrange-

ment in the presence of debt structure relationships and an added

return for productive assets affect the level of net cash flow, the

rate of gror,rËh and the general health and survival of the bases.

Treatments 2 and 4 having the overall best performance suggest that

Ehe debt sLructure ratio influences Ëhe net cash flow and that the

ratio MTD/LTD vras more important in this regard than was STD/LTD.

Treatments 1 and 3 produced almosË identical maxima both in

terms of net cash flow and the tr,¡enty year average gro\rËh in neË cash

flow. The tT,ùenty year mean net cash flow r¿as almost Ehe same. This
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-47,7o3l7ol
321,046 (84)

Treatnent

2

-Ll,062
35,382

2L8,442
264,788

12,160
24l-,6L5

126,888
130,859

29,26L
1.03

-9,996
9,688
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16,075

20,340lTOl
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L97
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suggests thaË the raËe of ret,urn had no significant effect on net

cash flow. Sinilar deductions come from treatmenËs 2 and 4.

The inpact of debt strucËure reLates to the interrelationships

between net income, net cash flow and net worth. The more one borrows

the greater the indebt,edness, the greater Ëhe paymenËs on principal

and interest and the greater the expenses" Total outflow wiLl increase,

and, as was shown earlier, it increases more rapidly than inflow

causing declines in net cash flow. Besides, mediun tern liabilities

occur much more frequently and comprise a very significant part of

debt. To the extent it is reduced, Ëo that extent will it positively

influence neË cash florrr. I,ltrile short tern debt influences net, cash

flor¿ because the latter occurs less frequently and in smaller amounts,

togeËher r¡ith the fact that it is retired d,uring Ëhe crop year, it is

less subject Ëo inflationary cost-rises as would I'ÍTD/LTD which are

retired over a nuch longer period of tine.

It is interesting to not,e Ehat in the early years of the business,

treatmenËs 1 and 3 with constrained short term debt reacted with

deficit net cash fLow whereas treatments 2 and 4 with constrained

nedir.¡m tern debt showed a less pronounced effect. The effect on the

base r¿as Ëhe least.

The farm business needs short tern capital to cover operaËing

expenses and avoid deficits and early bankrupt,cy in the first eight-years

more than it would neditm tern eapital. llowever, as the farm business

expands, proper structuring of both uypes of indebt,edness but more

especially nediun tern debc becomes more importanL.
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NeË Fa:m trIorth

Table 20 shows the farn \.rorth situaËion for the base. Net fa:m

worth increased in generaL terms for the base and all treatments

throughout the twenty year run. Except for declines in L969, 1970

and L972, all other years showed increases in net farn worth. Changes

in interyear values T,rere partly explained earlier as due Eo changes in

the quantities and structure of the bal-aace sheet. For example, the

decline in 1969 was partly due to a rise in nedir:rn Ëem and long Ëer-m

liabilities generated by the borrowing of funds to purchase 320 acres

of land. The drop in net worth amounted to 2L percent mainly due to

increases of 31 percent in long terro liabilities arrd 26 percent in

nedir:m t,erm liabilities incurred to purchase land and nachinery.

AlËhough total- assets increased by I percent, this increase lras

insufficient Ëo naintain the rate of increase in net worth Eo generate

a positive increase. Sinilar circumstances account for declines in

1970 and L972. The latËer \üas Ehe last year in which land purchase

was made during this treatment. Thereafter, net fa:m Isorth accelerated

rapidly Èo a maximr¡m of $545,027 ín 1984" This changed trend partly

reflects t,he decreasing liabilities resulting frorn the retirement of

debt, especially long term debt, with time. Concurrently wíth the

above, land appreciated in value with the result that over time net

fa:m worth was accreting in value.

The general pattern of behaviour displayed by the base, and

repeatedly referred to in earlier sections, is again shown. This

increasing- Eendency applies to the oÈher performance variables also.

It r"ras roentioned earlier that differences beËween t,reatnents will be
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1966

. t967
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1978
I 979
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TABLE 20

NEÏ FARI.¡ t.lORTH AND BALANCE SIIEET II{DICATONS FOR IHE ßASE TREATI'IENT T

Short
Tenn

Assets

I 4430. 80
18942 .47
17459.3r
r 3577 . 06
7504.43

r4390.8 I

84t6.68
9845.75
764 t .95
8251.96
7973.6 f
8425.99

I t408.40

a212.4A
7756.09
7026.17
70t6.20
70r6.20
7 405 .43

10074.07

7016.20
70t6.20
70t6.20
70t6.20
70r6.20
7016.20
9309.60

3699.9 I
427.32

o. 40
70r6.20

la9a2 .47

5
to

Annua I
Change ln

Short
Term

Assets

o.o
455 I .66

- r523. t6
-3882 .25
-6072.64
-i73t.59
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1429.O7

-2203.80
6to.ot

-278.36
93.84

-7 17 .47

234.A7
-456.39
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-9.97
o.o
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-529.6 I
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o.o
o.o
o.o
o.o
o.o

-390.24

5
t5

lletli r¡lr
Ternr

Assets

1980
198 r
I 982
1983
t984

5 YR AVG
20 YR AVG

SÏD DEV
SÏD ERRc. v.
MTNTMUM
MAX IMUM

30727 .39
29803.29
28897. t4
3386 I .84
40599.98
32777 .91

42576.21
42164.97
44142. l2
44 163 .95
46048 . OO
438t9.Ot
38298 .46

47 t66. 28
s3089.50
53000.4 r
52582 . 06
59 tOt . 15
52987 .86
43t94.93.

57066.44
570 t8 . 33
60405 .42
67039.50
7 1209.50
6'2547 .A2
48033. t5

12053.22
2695. t8

o. 25
24497 . l4
7t209.50

Annual
Change In

Hed i unr
Term

Assets

o.o
-924. I I
-906.14
4964 .70
6738. t5
2468. 15

t976.23
-4ll.24
1977 . l4

2t.83
t884.05
1089.60
1702.29

I I 18.29
5923.21

-89 . 08
-4 18.35
6519.09
26 tO.63
2026.70

-2034.71
-48. I I

3387 . 09
6634 . 08
4t70.oo
2421 -67
2130.64

Long
Ternr

Assets

63279. 35
t07326. t9
164t28. t9
222610.A7
243s25.3 I
160173.94

2549 t L 87
28s586. t2
288543.25
382 102 .69
503659.44
342960. 37
25t567.06

5 t8254 .25
s32890. OO
547560. 37
562260.44
576985.8 I
547589. 75
350241.31

59t732.87
606498.75
6212AO.75
636076.87
650885. r9
621294.37
4 18004 .56

194650. t2
4352s . 09

o.47
63279. 35

650885. t9

Annual
Change ln

Lon0
Ter¡n

Asseùs

o.o
44046.84
56802 . OO
58482 .69
2o914.44
4506 I .48

r t386.56
30674 .25

2957 . l2
93559.44

t2 1556.75
52026.A2
4893t. t2

t4594.8t
14635. 75
14670 .37
14700. 06
14725.37
14665.27
36693. 32

14747.06
14765.A7
I 4782 . OO
14796.12
14808.3t
14779.87
30926 .62 (,

H
È



Si nrul a ti on
Yea r

t965
I 966
1 967
I 968
t969

YR AVG

Iota ì
/\s se ts

t970
t97 I
1972
t973
197 4

5 YR AVG
IO YR AVG

to8437.50
156ttt.94
21o4a4.62
27o,o49.75
29 t629.69
207342.69

305904 .75
337596.8 I
340327 .31
4345 t8.56
55768 I . OO
39s205.56
301274.06

s73633 . OO
593735 .56
607586.94
62r858.69
643t03. t2
607983. OO
4035 tO. 37

655815.50
670533.25
688702 .3 I
71ot32.56
729110.a7
690858 .37
475347.37

203058 .8 I
4s405. 33

o. 43
108437 .50
729 t 1o. 87

Annua I
Change ln

Total
Assets

o.o
47674.44
54372.69
59565. t2
21579.94
45798 . 05

14275.06
3 r692 . ()6
2730.50

94t9t.25
123162.44
532 tO.26
499 t5 .94

I 59s2 . OO
201o2.56
t385 I .37
1427 L75
21244 .44
170a4 .42
38 I 90. 40

127 12 .37
147 l7 .75
18 t69 . 06
214.30.25
18978 . 3 I
I 7201 . 55
32667 .O2

I 975
I 976
1977
I 978
I 979

YR AVG
YR AVG

TABLE 20 (conuinued)

5
t5

Short
Tc¡lt

Liabiìities

1980
t98 I
I 982
1983
I 984

5 YR AVG
20 YR AVG

STD DEV
STD ERRc. v.
MINTMUM
MAX I MUM

2658.88
r794.63
t854 .90
t959. 58
2017 .36
2057 .O7

2019.77
2020.57
20t7. t9
5t5.46

o.o
t3 t4.60
1685.83

o.o
o.o
o.o
o.o
o.o
o.o

I t23.89

o.o
o.o
o.o
o.o
o.o
o.o

442.92

lo24.tl
229 . OO

1 .21
o.o

2658.88

Ânnual
Change ln

Short
Term

Liabilities

o.o
-864 .25

60.27
l04 .68
57 .7A

- r60.38

2.41
o.79

-3.37
- l50t .73
-5t5.46
-403.47
-295.43

o.o
o.o
o.o
o.o
o.o
o.o

- f89.92

o.o
o.o
o.o
o.o
o.o
o.o

-139.94

Medi um
Term

Liabl I i tles

21433.05
t93 t6 . s4
I 7078 . 33
20567 . OO
25947 .58
20868 .48

25890. 39
23899. 02
27594.54
24tt2.98
27072.30
257 t3.A2
23291. t6

29s52.32
41545.40
39958.9 I
36275.83
52493 . O I
39965 . 07
28849. t3

4528 L 29
39600. 76
43008.43
52530.33
62469.21
4f¡577 .97
3378 L 34

12797.67
286 I .65

o. 38
I 7078 . 33
62469. 2 t

Annual
Change ln

lledi um

Term
Liabl I I t,les

o.o
-2rt6.5r
-225A.21

3488 .67
5380. 58
I t28.63

-57. t9
-t99t.37
3695.52

-348 I .55
2959. 32
224.94
626. 58

24AO.02
I 1993 . 09
- t586.49
-3683. 09
162t7 . ta
5084. t4
221A.57

-721I .73
-5680. 52

3407 .66
952t.9t
9938 .88
t995.24
2 159.80

(,
H
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Sinrulation
Year

I 965
t966
I 967
1968
I 969

YR AVG

Long
Ternt

Liabilities

1970
197 I
1972
I 973
197 4

5 YR AVG
IO YR AVG

1a2o0.42
5 r062 .92
8738 I .75

r27098. 19
16a527 .12
90454 . 06

203648.62
2326t8. t9
2387 t8.50
228590.87
2 t8375.69
224390. t9
157422.06

208067 . OO
t97658.37
t87143.25
1765r4.37
t65764 .50
I 87029 . 50
16729t.19

t56934.56
148t04.69
139274.81
t30445.OO
t2t6t5.06
r 39274 .8 I
160287.06

59642 .63
I 3336 . 50

o. 37
1fl2o,0.42

2387 t8.50

Annual
Change ln

Long
Term

Liabilities

o.o
32862 .50
363 t8 .83
397 16 -44
4142A .94
37s8 L 67

35r2t.50
28969.56
6too.3t

- lol27 .62
- lo2 t5. t9

9969.7 I
22241.69

- 10308 .69
- t0408.62
-10s15. t2
- 10628.87
- to749.87
- 10522.23

10540. 29

-8829.94
-8829.87
-4429.87
-8829.8 I
-8829.94
-8829.89
5442.A7

t975
I 976
1977
I 978
I 979

YR AVG
YR AVG

TABLE 20 (continued)

Totaì
Liabilities

5
t5

t980
t98 I
t 982
t983
1984

5 YR AVG
20 YR AVG

STD DEV
SÏD ERRc. v.
MINIMUM
MÂX IMUM

42292.34
72174.06

to63 t4 .94
149624 .75
196492.OO
113379.56

23t558.62
258537. 56
268330. OO
2532 t8 .94
245447.62
251418.37
r82399. OO

237618.94
239203. t2
227 tOl .44
2t2789.69
21a256.87
226994 . OO
t97264.OO

2022 t5. t9
187704.A7
la22A2.56
1A2974.75
184083.69
187852. t9
r949t t.oO

6t2t8. t8
I 3688 . 80

o.3t
42292.34

268330. OO

Annual
Change ln

Iotal
Liabilities

o.o
2988 I .72
34 I 40. 87
43309. I I
46867.2s
38549.9 I

35066 .62
26978.94

9792 .44
-15tt1.06
-7771.31
979t. t2

22572.AO

-7828.69
1584. t9

- r2 tot .69
-t43tt.75

5467. t9
-5438. t5
r 2568 . 89

- t604 I .69
-r4sto.3t

-5422.31
692. tS

I lo8 .94
-6834 .64
7462.70

Net
l,lorth

66145. t2
83937 .87

r04 169.69
t20425.OO
95t37.69
93963.06

7 4346 . 12
79059.2s
?t997.3r

t81299.62
312233.37
143787 .12
I 18875 . 06

336014.06
354s32.44
380485.50
409069 . OO
424A46.25
380989. 37
206246.50

453600. 3 t
442A2A.37
so64 f9. 75
527t57.8t
545027. t9
503006.37
280436 .50

r80895 .25
40449 .4 I

o. 65
66t45. t2

545027. t9

Annual
Change ln

Net
llorth

o.o
17792.75
2023 I .8 I
t6255.3t

-252f37 .Sl
724A. t4

-2079 I . 56
47 13. 12

-706 I .94
109302 .3 I
I 30933 . 75
43419. t4
27343. t4

23780.69
t85 t8.37
25953 . 06
28583.50
15777.25
22522.57
2562 I .5 I

287s4.06
2922A.06
23s9 I . 37
20738.06
I 7869. 37
24036. r9
25204.32

(,
P
Ot



S i¡rtul,rtion
Year

r 965
I 966
t967
t968
I 969

YR AVG

Current
R¿tio

1970
t97 t
1972
t973
197 4

5 YR AVG
IO YR AVG

5.43
to. 58
9.4t
6.93
3.72
7.21

4.17
4 .47
3. 79

t6.or
7973.6 t
t600. 49
803.85

82 l2 .48
7756 . 09
7026. l7
70.l6.20
70t6.20
7405.43
3004 .38

70t6.20
70r6.20
70r6.20
70r6.20
7016.20
7016.20
4007.33

3727 .30
833.45

o. 93
3.72

4212 .4A

Annua I
Change ln
Current
Ratio

t975
I 976
1977
1978
I 979

YR AVG
YR AVG

o.o
5. t5

-t.16
-2.4A
-3.21
-o. 43

o.45
o.7 t

-t.08
12.22

7957.60
I 593 .98
885. 35

234.47
-456. 39
-729.92

-9.97
o.o

-t9t.48
500.77

o.o
o.o
o.o
o.o
o.o
o.o

368.99

TABLE 20 (continued)

5
t5

Lcver.rqe
Ratio

t980
t98 I
1982
t983
I 984

5 YR AVG
20 YR AVG

sTD DEV
STO ERRc. v.
MINIMUM
MAX IMUM

o. 64
o. 86
1.O2
1.24
2.O7
t. t7

3.tt
3.27
3.73
I .40
o. 79
2 .46
I.8t

o.7 t
o. 67
o.60
o. 52
o.st
o.60
I.4t

o. 45
o. 39
o. 36
o. 3s
o. 34
o. 38
t. t5

t.05
o. 23
o.9l
o. 34
4.73

Ânnua I
Change In
Leverage

Ratio

o.o
o.22
o.16
o.22
o.82
o. 36

t.o5
o.16
o.46

-2 .33
-o. 6l
-o. 26
o. 02

-o. 08
-o. 03
-o. 08
-o. o8
-o.ot
-o. os
-o.ot

-o. 07
-o.06
-o. 03
-o.ot
-o.or
-o. 04
-o. 02

Change In
llet

Horth

o.o
17792.75
2023 I .8 I
16255. 3 r

-25287 .31
5798.5 t

-2079 I .56
4T 13. l2

-706 L 94
109302 . 3 t
130933.75
434 l9 . 14
24608.A2

23780. 69
185t8.37
25953 . 06
28583. sO
15777 .25
22522.57
23913.4t

24754.06
2922A.06
2359 I .37
20738. 06
I 7869 . 37
24036. t9
23944. lO

36557 .90
8t74.59

I .53
-25247 .31
I 30933 . 75

Annua I
Change ln

Net
ljorth

o.o
17792.75
2439 . 06

-3976.50
-41542.62
-632 I .83

4495. 75
25504 .69

-tr77s.06
I t6364.25
2f631.44
31244.21
t4548. t9

-r07rsp.06
-5262 . 3 I

7434 .69
2630.44

-t2806.25
-2303 I . 30

1t26.95

12976.8t
474.OO

-5636.69
-2853.3 I
-2868 .69

4 1A .42
940. 49

(,
H{
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due to the specifíc treatment val-ues of variables used. Ilowever, inter-

year variaËions r'¡ill also depend on the value of the Level of factor.

For example, for a given treatment, a value of rate of return equal Ëo

the inflation raËe (tn¡ ."t be smaller or larger in one year or the

. other. If the Ëreatment contains the exact level of another or the

other Èwo factors, then the values of the criteria variable will vary

and the change reflects an interyear change in the value of the factor.

Variations âmong treatments r¡iLl reflect the latter as wel-l as the

effect of the oËher factors by themselves and in conbination with

each other.

Tables D.9-D.12 show the farn wsrth for treaÈments 1-4. Treatment

1, Outright Purchase - FCAF - STD/IrTD reached the highest maximum of

$658,407, the same value $6581418 as that reached by rrearmenË 3,

Outright Purchase - IR - STD/LTD. The maximum reached in treatment 2,

outright Purchase - FCAF - MTD/LTD was 14 percenÈ less than thaË of

treatments 1 and 3, was 6 percent, higher than Ëhe base and Í¡as the

same as that of treatment 4.

The tables reveal some idea of how the nodel functions in terms

of net farm worth. TreatmenE 1 and 3 were the best of the Ëïeatments

in overall perfornance. Apart from the highesË maximun, Ëhe mean

five year net worËh for all four five-year periods rrras greaLest for

treatment 4 which was only very slightly superior t,o treatment 1. In

general, the behaviour of Ëreatments 2 arrd 4 were almost identical.

Sinilar performance ranking apply for the five-yearly growth of net

farm worËh for the four treatnents. The base performed inferiorly

compared to Ehe 4 Ëreatments.
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The twenty yeat mean net worth was 9378,355 for tTeatment 3 and

was almost, exactly thaË recorded for treatnent 1. Treatment, 3 was

19 pereent higher Ëhan those of treatments 2 and 4 r¡hich were Ëhe

s¿utre. The mean gror./th at twenty years qras the sâmêr ç3LrL72, for

treatments l and 3, which was 16 percent higher than treataents 2 and

4. lreatmenË 3 had the fastest rate of growth of all.

The current ratio, representing the ability of Ëhe business to

cover short ter¡n líabilities using short term assets, is a measure of

the financial health of the farn" The value for the base was very

large follor¿ed by treatments 2 and 4 followed by treatnents 1 and 3.

AnoËher measure of the financial status is the debt/equity ratio

measuring the solvency position of the farm. Treatment 3, Outright

Purchase - IR - STD/LTD had Ëhe best ratio of 0.44 inplying that for

each dollar of equity, 44 eents are owed. Next was treatment 1, with

0.45, followed by treaËments 4, 2 ard the base in that order.

Changes in net worth are measures of the financial growth attained

by the farm business and represents the busíness stability and survival

capabílity. Again, treaËments 1 and 3 averaging $291614 were superior

to treatments 2 and 4 by 16 percent and to the base by 24 percenË.

It is concluded that variations exist as outright land conÈrol

combines with FCAI' (and the rat,e of inflation) and debt structure

STD/LTD (I"fTD/LTD). The eff ects of return on productive assets are

slight in the presence of STD/LTD. The reasons for this lack of

difference are that FCAF and IR are almost sinilar or that their

effects are confounded in the presence of debt strucEure and are

not being revealed.
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Summary of Net Farm Ï,lorth Analysis For Scenario i

Table 21 sr:mnarizes the neË worËh for the scenario. A look at the

values of treatment 1, OutrighË Purchase - FCAF - STD/LTD and treatment,

2, Outright Purchase - FCAF - MID/LTD and treatment 3, OutrighË Purchase -

IR - STD/LTD and treatment 4, Outright Purchase - IR - I"ÍTD/LTD provides

some interesting infornation. Treatment 1 outperforms treatnenL 2 and

Ereatment 3 surpasses treatment 4 in performance. The debt structure

affects the level of net farm worth achieved. The shorË term debt /Long

tem debt in the'pr"".n"" of the outright purchase of land and FCAF

causes an increase in net rrorËh; more net, worth is attained than from

the ratio of nedium tern debt to long tern debt

Constraining short tern debt frees up more capital for medium

and long term projects. More asset value is added in terms of nachinery

and land as land accreLes in value and the downpayment used to purchase

the item ensures equity in the item. Constraining nediun term debt

tends to restricE the rate of expansion and slor¿s dor¿n the growth of

assets.

The standard deviation, standard error and coefficient of variation

indieate Ëhat whereas all Ëreatnents including the base have reasonably

low dispersion within treatments and closeness of the mean Eo the

observations, that Lreatmerit,s l and 3 r,¡ere Ehe most stable followed by

treaËmenËs 4, 5 and the base in that order.

Summary of Scenario Analysis

Figure 16 illustraËes in graphic form the behaviour of net farm
income, net r¿orth and net cash flow for all tïeaËments in this scenarío
r¿hile tables 22-2s display sunmaries of net fa:m income, net cash flow
and net farm worth for Ereatments l, 2, 3 and 4.



Minimun
lvl¡xlmun

Means
Five Years $
I
2
3
4

Ten Years $
I
2

t

T/\BLE 21

STIMMARY NEtr FANM VORTH AOIVIPARISO}ilS T.oR SCEIaRTO I

$
$

Base I

66, 145 (65)
545,027 (84)

IWenty Years $
S.D.
S.B.
c.v.

Current Ratio
Debt/Equity Ratlo
Change in Net Vùorth $

Growth at $
5r Yonr:s
l0 Years
I.5 Ycars
20 Years

T¡
93,963

L43,787
380,989
503,007

r18,875
44L,998

28O,436
r80,895

40,449
0.65

4,0O7
1.15

23,944

7,248
27,343
r8,479
L9,94L

66,145 (65)
658,407 (84l

Treat¡nant

2

114,365
246,794
519,343
627,532

1Bor579
573,437

377,009
22OtI92

49,236
0.58

1.16
0.45

291613

lg,4I.7
4L,733
35,332
3L,r72

66, r45 (65)
577,040 (84)

L02,065
186,673
434,973
544,306

L44,369
489 $40
317,004
I92,426

43,028
0.61

58,96
o.-17

25,545

13,I.38
32;BLA
29,393
26t889

66,145 (66)
658,418 (84)

116,171
249,I25
520,308
627,8]-9

L82,648
574,064

378,355
2r9.495
49,081

0.58

1.18
o.44

29,6L4

20,261
4L,912
35,378
3LtL72

66,145 (66)
576,418 (84)

l4ean

104,670
186,362
434 t249
543,738

145,516
4BB,993

3L7,254
191,448

42,809
0.60

58.45
o.76

25r5L4

T4,917
32,7O4
29,358
26,856

66 rI45
6L7,57L

109r 3rB
2L7,238
477,2L8
585,849

tf3,278
531,533

347,405
205,890

46 r038
0.59

30.06
0.60

2t,57L

1.6, q3B

37,29O
32, 3fr5
29rO22

u,
N)
P
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FIGURE 16

NET FARM CASII FLOW, NET FARM INCOME AND NET FARM
Ti¡gRTrl T.oR.SCENARIo 1 (TREATT,íENTS 1-4)
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TAIILB 22

SUI'ÍMARY NET FAPùÍ INCOME, NET CASH FLOI^I AND NBT FARM I,lORTlt FOR TREATMENT I

Simulat ion
Year

I 965
1966
1967
1968
I 969

5 YR AVG

NeE
Farm

Income

Annual Change
in Net Farm

Income

8177.30
I 8668 . 95
t858 I . 30
2 r87s. 13
20450. 85
I 7sso.69

I 7538 .59
36074.A7
6 ro1 I .39

227694 .19
175341.75
103532. 12
60s4 r .42

223037 . 3 I
253422.87
350717.81
3s5970. 06
294040 -44
296237 .56
139r06.75

307702. r9
336330. OO
353 180. 75
388270. 25
39633 I . 25
356362 .75
193420. 7s

151 175.56
33803.88

o. 78
I t77 .30

396331.25

1S70
197 I
1972
1973
197 4

YR AVG
YR AVG

I 975
f 976
1977
I 978
I 979

YR AVG
YR AVG

5
10

o.o
1o491.65

-87 .65
3293.84

- 1424 .28
3068 .39

-2912.26
18536.28
24936.52

t66682 .75
-52352.44
30978. 16
r8s73.8t

47695.56
30385.56
97294.94
5252.25

-57929.62
24539.73
20704 .50

966 I .75
2A627 .81
t6850. 75
35089.50
806t.oo

r9658. t6
20425.14

Net
Cash
Flow

5
t5

r980
198 I
i 982
1983
I 984

5 YR AVG
20 YR AVG

STD DEV
STD ERRc. v.
M¡NIMUM
MAX I MUM

15622. r8
- to897 .6 t
- 17657. t3
- 1AO17 .26
-24360.44
-11062.05

-47703.09
-36912.44

7329.75
15t384.69
to28 l l .75
3s382. t4
12160.04

I 45287 . 06
t83565.44
262534 . 3 I
26718s.94
233639 .8 I
21a442.37
80920. 75

208337.OO
233247.41
265174.47
296132.81
321046.25
2647A8.37
I 26887 .69

I 30859 . 50
29261.O7

t.o3
-47703.09
321046.25

AnnuaL Change
in Ner Cash

Flow

o.o
-265 19 . 79
-6759.52
-360. t3

-6343.18
-9995.65

-23342.65
10790.65
44242. 19

x 44054 .94
-44572.94
25434.44
9687 .73

42475.51
3A274.37
78968.87

465 I .'62
-33546. l2
26165.61
I 5572 . 69

-2s302.8 I
249 10.8 r
3193t.06
309s3 .94
24913 .44
174A1.29
16074 .95

Net
Farm
[,IorÈh

66f45.12
90085.75

120449.31
15t335.06
143A12.7s
I t4365.56

142920.A7
168459.56
t790t2.OO
30t836.31
441741.56
246,794.OO
180579.75

47 lA54 .75
494f33. t9
52 t598.25
548335.44
560793.8 1

5 19342.75
293500. 75

5A7o42 - 44
6128t1.62
632138.50
647265 . 06
658407.50
627532.75
377008. 75

220192.25
49236.49

o. s8
66145. t2

6s8407. so

Annual Change
in Net Farm

[,Iorth

o.o
2394U^.62
30363.56
30885. 75
-7s22.31
194 16 .9 I

-891.87
25538.69
to5s2 .44

122A24 .31
I 39905 . 25
s9585. 76
41732.94

301 t3. t9
2227A.44
274G,5.06
26737 . 19
1245A.37
238 10. 45
35332 . 05

26248.62
25769. t9
f9326.87
t5f26.56
I I 142 .44
19s22.73
31t7t.70

(,
N
u,



TABLE 23

SUI'fl'fARY NET FARÌ{ INCOMB, NII1 CASH FLOI¡ AND

Simulat ion
Year

I 965
I 966
1967
1968
I 969

5 YR AVG

1970
197 I
1972
1973
197 4

5 YR AVG
10 YR AVG

1975
1 976
197 7
I 978
f979

5 YR AVG
15 YR AVG

Net
Farm

Income

4177.30
186 l8. t8
142t3 .42
217s2.29
20315.7t
t74ts.36

17 2AO . 34
3493 I .3 I
57732.83

222940.69
169640.8 I
loo505. t9
58960. 27

2 I 7299. 06
247476.OO
3444f t.oo
3493t 1. 19
291301.75
289959.56
I 3s960. oo

300940.12
329334. t9
3460.A7 .94
38t209.94
389204 . 06
349355. t9
189308. 75

I 48282 . 56
33t56.99

o.78
I t77.30

389204 . 06

Annual
in Net

Change
Farm

Income

o.o
10440. 88
-404.75
3538.86

- t436.58
3034.60

-3035.37
I 7650. 97
22801 .52

165207.8 I
-53299.87
29865. Ot
I 7940. 38

4765A.25
30176.94
96935. OO
4900. t9

-58009.44
24332. l9
zozzs. tl

9638.37
28394 . 06
167s3. ?5
35t22.OO

7994 .12
f 9580. 46
20054 . 04

Net
Cash
Flow

NET FARM I^]ORTH FOR TRIIATMENT 2

1980
1981
1982
I 983
I 984

YR AVG
YR AVG

15622. l8
-5288.97
-6702 .9 I
-636.98

-20,07.75
197. I I

-20339.90
-9265 . 06
27965.62

166274.25
r 1oo98.37
s4946.6s
2757 I .A8

14727 I . 12
t83175.56
262356.8 I
262985 . 3 I
22683A.25
2t6525.37
905s6 . 3 1

2Os25g. 69
228212.81
257584 .69
289s5 I .94
314246. 19
258969. t9
I 32659 . sO

t20795.50
2701o.70

o.9t
-20339.90
314246. 19

Annual Change
in NeË Cash

Flow

5
20

STD DEV
STD ERRc. v.
T{INIMUM
MAXTMUM

o.o
-2091 r . t4
-1413.95
6065.94

- 1370 .77
-4407 .4A

- 18332. t5
11074.A4
37230.69

I 38308 . 62
-56175.87

22421 .22
10497.3s

37 172.75
35904 .44
79t81 .25

628 .50
-36147.06

23347 .97
1so86.86

-21587.56
22962.12
2937 1 .A7
3 1967 . 25
24694.25
t7481.59.l5717.05

Net
Farm
hlorth

66t45.12
44427.44

106465 .75
1 34593 . 06
tt8697.8r
to2065 . 8 I

lo78s9 . oo
I 19660. 87
I t6598.62
227778.50
36 1468 .25
1 86673 . OO
I 44369 . 37

388969.44
410444.62
435 19t.06
462612.44
477646.37
434972.56
241237 .12

502305 .44
527804.A7
548997.37
565385 . 06
577040. l9
544306. 37
317o,o4.44

192425.75
43027 .7 I.

o.6l
66t45. t2

577040. t9

Annual Change
in Net Farm

I,lorth

o.o
18282.3r
22038 . 3 I
24127 .31

-r5895.25
t3138. t7

- 10838 .8 I
I 1801 .87
-3062 .25

t 1 t 179.87
I 33689 . 75
48554 . 09
32813.68

27501.19
21475. 19
247 46 .44
27421 .37
I 5033 . 94
23235.62
29392.95

246s9 . 06
25499.44
21t92.50
16387 .69
t 16s5. t2
t 9878 . 76
26889.2 I

(¡,
N
A



Simulat ion
Year

SUI'I}ÍARY NBT FARI.Í INCOMF:,

t965
t966
I 967
t968
I 969

5 YR AVG

1970
197 I
1972
I 973
197 4

5 YR AVG
IO YR AVG

1975
I 976
1977
1978
I 979

5 YR AVG
15 YR AVG

Net
Farm

Income

7580. 89
24835. 36
20054 .68
I 6299 . 54
t8146.64
t7383.4t

- 19 t6.60
3323 L 30
83682. 12

311729.25
345304.50
1s4406 . 06
85894 .75

263729.25
292549.62
3892 t8.8 t
396909.12
336375. 75
335756. t9
t69t8t.8i

345668. 75
373998.44
390690.19
425731.75
433517 .25
39392 I . OO
225366.62

I 73036 . 06
38692 . 04

o.77
- t9 t6.60

¡qqql7 23

TAI}LE 24

NET CASH FLOI^I ANI)

Annual Change
in Net Farm

Income

o.o
17254 .46
-4780.67
-37s5. t4

t847. 09
2641.44

-20063. 23
35 f 4.7.90
50450. 82

22AO47 .12
33575. 25
6543 f . 56
37524.A3

-8 t575.25
2AA2o .37
96669. t9
7690. 3 1

-60533. 37
-t785.75
23485. 34

9293 . OO
28329.69
1669 I . 75
3504 I .56
7785.50

19428.30
22417.70

Net
Cash
Flo¡¿

NBT FARM I.JORTIT FOR TREATI,ÍENT 3

1980
198 I
I 982
f983
1984

YR AVG
YR AVG

15632.91
-11026.31
- t9 187 .88
- 16776. 5 1

-2287 t .81
- to845.92

-46231.15
-358 tO.62

7640.44
15027 I .37
99815.56
35137. t2
12145.60

f44913. 19
t83 ts9.94
262079.94
26661 t.87
233067 .75
217966.37
807s2.50

207742.51
23262A.75
264538. 75
295955 . 06
32 1044 . OO
26438 I .56
I 26659 . 75

r 30435 . 44
29166.25

1.03
-46231. t5
321044.OO

Annual Change
in Net Cash

Flow

5
20

STD DEV
STD ERRc. v.
MI NI Mut'il
MAX¡MUM

o.o
-26.659.22
-816t.57

2411 .37
-6095.30
-9626. t8

-23359. 34
10420.53
4345 1 . 06

1 42630. 94
-5045s.8 I
24537.47
93s3.62

45097.62
3A246.75
78920. oo
4531.94

-33544. 12
266sO. 44
1553t.05

-25325.44
24A86 .44
3 t9 10. oo
3t416.3t
25088 .94
17595.25
16074.27

Net
Farm
hlorth

66r;s. t2
90085. 75

121949.31
I 55485 . 94
147 t90. oo
I t6t7t. t9

f46164.75
17t105.50
t8t254.so
30374 I . t9
443358.69
249124 .75
182648.OO

473229.31
49s30t.oo
5224A7 .31
s49088.87
56 1434 .8 t
520307.75
295201 .25

587587. oo
613274.56
63253 I .94
647284.75
65A417.62
6278 t8.56
378355.56

2 19494 .69
49080. 5 I

o. 58
66 145.12

6584 I 7 .62

Annual Change
in Net Farm

lrlorth

o.o
23940. 62
3 t863.56
33536.62
-8295.94
20261 .22

- 102s. 25
24940.75
tot49.oo

I 22486 . 69
i39617.50
59233.73
4t9t2.62

29870. 62
2207 1 .69
27 186.3 I
2660t.56
r 2345 . 94
23615.22
35377.83

26t52. t9
25687 . s6
19257 -37
14752.81
11t32.87
f9396.56
31172.23

(,
l\)
ur



Símulac ion
Year

SUMMARY NET FARIÍ INCoME,

t965
I 966
t967
I 968
I 969

5 YR AVG

NeE
Farm

Income

7580.89
247A4.5A
19686 . I I
16295.77
18295.57
17324 .71

-2300.25
31801.55
80059.62

306695.19
339357 .37
151122.69
a4225.69

257758.41
2864 ts.94
382736 , 3 t
390082. l2
329496 .69

.329297.75
1659 t6 .37

33880f.62
366906.19
383502 .50
4t8579.06
426332 . 06
386824. 19
221143.31

| 70040 . 75
38022.27

o.77
-2300. 25

426332.06

TABLE 25

NET CASH FLOI^I AND NBT FARM T^IORTTI FOR TREATMENT 4

1970
197 I
1972
t973
197 4

YR AVG
YR AVG

Annual Change
in Net. Farm

Income

5
to

I 975
I 976
1977
I 978
I 979

5 YR AVG
15 YR AVG

o.o
1 7203 . 69
-5097 .77
-339 t . 04

1999. 79
2678.67

-20s95.82
34 f Ol .80
48258 . 07

226635 .56
32662. 19
64212.35
36864 . 04

-8f598.56
2A657 . 12
96320. 37

7345.8 I
-60585.44
- 1972. l4
22993.98

9304 .94
28 r04 .56
t6s96 . 3 I
35076 .56

77s3 . OO
19367 . 07
22039.53

Net
Cash
Flow

1980
198 I
I 982
I 983
I 984

YR AVG
YR AVG

t5632 .9 I
-54 r7 .67
-6733 .67

322. l6
-879:8 I

584 .78

- 19567.53
-8467 .37
2702f¡.50

t64050.44
to6548 .3 t
539 t8.46
27251 .62

t46424 .69
t82404 .3 I
26 t306.06
26 t804 . 75
225696. l9
215527. l9
90010.12

203791.87
227446. lS
256820. 3 I
288870. 75
3r40r6.62
258 t89.OO
t32054 .8 I

r 20250.8 I'26888.90
o.9l

- r9567.53
3t40t6.62

Annual Change
in Net Cash

Flow

5
20

STD DEV
STO ERRc. v.
MTNIMUM
MAXIMUM

().o
-2 1050.58
- r3t6.oo
7055.83

-1201.97
-4128. l8

- t8687.7 I
r I roo. 15
35495.87

137021.94
-57sO2. r2

2 I 485 .62
lolol.Tl

39876.37
35979 .62
78901 .75

498.69
-36 tO8. s6
23829. s7
tsoo4.52

-2r904.31
23654 .3 I
29374. 12
320so.44
25145.A7
t7664.09
t5704.40

Net
Farm
t'lorth

66145. t2
84427 .44

t06465.75
140416.19
t25896. 19
104670. 12

to9813.37
1t9023.62
t t5605.87
226883.87
360484 .3 I
t86362. l9
1455t6.06

388331.06
409697 .44
434191.12
46t857.50
477 166.8 I
43424A.37
24 1760.19

501832.44
s27269.8 1

548395 . 3 1

564773. 19
576418.50
543737 .56
3 I 7254 .50

191448.37
42809. l6

o.60
66145. f2

5764 18.50

Annual Change
in Net Farm

Worth

o.o
18282 . 3 I
22038.3 t
33950. 44

-14520.OO
14937 .77

-16082.81
92 lO. 2s

-3417 .75
I I t278.OO
i 33600. 44

46917 .62
32704.35

27A46.75
21366.37
24493.69
2766,6.37
15309.31
23336 .50
29358 .69

24665.62
25437 .37
2.l125.50
16377 .47
I 1645.3 I
t9850.34
26856.49

u,
f\)
Ol



CHAPSER VITI

ANA1YSIS OF EXPER.IMENTAT, RESULTS - PART III

SCENARIO II - RESTILÎS AND DISCUSSIONS

This scenario comprising treaÈments 5-8' compares the total

effect of land resource control by rental-purchase agreemenË (RTP)

with debt structure relaÈionship and return on producLive assets.

The four treaËments are:

Treatment 5" Land control Ëhrough rental-purchase arrangenent, (RTP)

with return on productive asseÈs equivalent to Ëhe rate of interest

farmers are charged by the Farm Credit Corporation (fCRf) r¡ith debt

structure relationship of shorË term liabilities to long tern

liabilities equal to 0.L427 (STD/LTD).

Treatment 6. Land conLrol t,hrough rental-purchase arrangement (RTP)

with return on productive assets equivalent to the rate of interesË

farmers are charged by the Farm Credit Corporation of Canada (FCAF)

rsith a debt structure relaËionship of medir:m term indebtedness to

long term indebtedness of 0.2857 (MTD/LTD).

Treatment 7. Land contrbl through rental-purchase arrangement (RTP)

with return on productive assets equivalent to Ëhe rate of infl-ation

as reflected by the Consr¡ner Price Index (IR) with a debt structure

relationship of shorË t,erm debËs/long term debts (STD/LTD).

Treatment 8. Land eontrol through renËal-purchase arrangement (RTP);

a return on productive assets equivalent Èo the rate of inflatÍon as

reflected by the Consumer Price Index (IR) with a debt sÈructure

relarionship of rnediun te:m debt /Long tern debts equal 0.2857 (IfID/LTD).

-327-
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Net Farm Income

The performance of the nodel as it relates Ëo net farn income has

been detailed both in the validation scenario and in the detailed

description of the Base Simul-atíon behaviour. As well, patterns of

net farm income behaviour have been illustraËed ín Scenario 1. In

this scenario, the performance variables are compared among Ehe treat-

ments and the base in terms of their leveLs and attainment, growth and

variations of growth. More definitive scatements of comparisons wíl1

be identified in the surnmary portion of each scenario analysis after

each treatment results is presented descriptively"

. Table D.13-Ð.17 show the farrn income staËements for the base and

four experiments in this scenario while Table 26 shows a surmary of the

net farm income situauion. Both tables are used concurrently to relate

the analysis. Also Tables 27-30 present sunrmaries of net income, neË

cash fLot¡ and net worËh infornation. These three tables are referred

to synonímously.

. In treatment 5 net fa:m income generally increased continuously.

It rose to a value of $20 ,394 ín 1966 but declined to $19,918 in Lg67.

The value rose in 1968 to $221388 but declined to a value of $21-,539

in 1969. IÈ fell again in 1970 to $20,676 before rising in 1971, L972

and 1973. It declined Ln L974 before continuing its inerease to $333,270

in 1978 before falling to $271,797 Ln irg7g. IË began rising again

reaching its naximum of ç366,440 in 1984.

As the farm increases iË,s operaËion Ehrough land and nachinery

acquisition, toËal farm receipts and non-farm income increase. If

these increase faster Ehan depreciation and Eotal expenses, and if the



I{i:niJmnn
l,laximwn

Itþans
Five Years $
I
2
3
4

Ten Years $
t
2

I\uenty Years $
s.D. $
s.E. $
c.v. o

Grc'b¡th at $
5 Years
10 Years
15 Years
20 Years

Gross Ratio
Capital Turnover
Rate of Return on

I'ABI,E 26

SUMIARY NET FARM I}rcME CO¡4PARTSO}TS EOR SCEInRTO 2

$
$

Base 2

858 8,177(65)
309,981 366,440(84)

9r52L
77 1046

234 1096
274,599

43,283
254t348

148,815
12or618
26,97I

0.81

2169g
L4,354
16,140
l"6,27O

0.49
0.71
0.43

Treatnent
6

18,483
94,76L

27L,744
326r110

56,622
298,927

L77 t774
137,611

30t77L
0.77

3,340
16,991
18,830
18,855

0.49
0.71
0.52

8,L77 165't
360,520 (84)

18,211
94,666

268,953
320,972

56r439
294,9L2

I75,75
135,656

30r 334
0.77

3, r78
16r896
lBr554
18,544

0.49
0.71
0.52Capital

7,5Bl (65)
390,753 (84)

18,964
L25,587
294 1796
350,419

72,L36
322,607

L97,37L
149, BB4
33,515

0.76

31223
28,327
20r618
20rL67

0.49
0.71
0.57

7,581(65)
385, 268 (84 I

L8,4L2
L24,589
293t372
345,748

71,500
319,560

195,530
L48,525
33,21I

0.76

3,060'
28,L89
20,AIL
19,878

0.50
o.7L
0.57

I\,!ean

7,879
375 t745

18,435
109,90t
282,2L6
335,787

64,L74
309,001

186,587
L42,gLg
31,958

0.76

3r2OO
22160I
19,603
19,609

0.49
0.71 (to.ss ü



Simulacion
Year

SUI'IMARY NET FAPùÍ INCOME' NET

t965
t966
I 967
1968
1969

5 YR AVG

Net
Farm

Income

Annual Change
in Net Farm

Income

8t77.30
20395.77
19918.20
22384.24
2 t539.39
I 8483 . 37

20675.75
33947 .O7
58466 .27

f99614. t2
l61loo.44
94760.69
56622 . 05

203642.12
226529.62
323441.37
333269.62
27 1797 .50
27 l7 43 .75
128329.25

27967A.37
300271.3t
332760 .62
3s r 402 ..3 I
366440. OO
326 t 10. 37
177774.50

I 376 tO.8 I
30770.71

o.77
I r77 .30

366440. OO

TABLE 27

CASH FLOI^, ÂND NET FARM I^lORTn FOR TREATMENT 5

t970
197 I
1972
197 3
197 4

YR AVG
YR AVG

I 975
1976
1977
1 978
I 979

YR AVG
YR AVG

5
10

o.o
12216 .47
-475.57
2470.04
-a4a.a4
3340. 52

-863.64
1327 1 .32
24519.20

141147.A1
-385t3.69

27912 - 19
1699 I . 44

4258 I .69
22447.50
96911.75
9828.25

-61472.12
22139 .4 I
18830. OO

7880.87
20592 .94
32489 . 3 I
1864 I .69
t 5037 . 69
I 8928 . 50
I 8855 . 92

NeÈ

Cash
Irlow

5
t5

1980
t98 I
1 982
1983
I 984

5 YR AVG
20 YR AVG

STD DEV
STD ERRc. v.
MINIMUM
MAX I MUM

t5622. 18
-50. 32

32t5.85
t6526 .7 I
17 127 .33
10488 .35

7034 . 06
58523.25
30603.87

142005.56
I tot83.8 t
696?O. 06
40,079.23

14365t.62
192485.25
259307 .94
265 1 40. 94
223413.62
2 16799 .75

98986 . 06

199806.50
227A53.94
2so676. s6
293760. 87
310767.25
256s73 . OO
I 38382 . 75

111740.3t
24985.89

o.8 t
-50.32

310767.25

Annual Change
in NeÈ Cash

Flow

o.o
- 15672.49

3266. t6
1 33 to. 87

600.62
376 .29

- loo93. 27
51489. t9

-27919.37
t t t40t .69
-31821.75

t86 I r .29
fo506.84

33467.8 I
48833.62
66822 .69

5833.OO
-41727 .31
22645.96
14A42.24

-23607 .12
24047 .44
22822.62
43084 .3 r
17006.37
17470.72
I 5533 . 95

Net
Farm
üJorth

66 145. t2
79255.87
89666.69
93297 . 06
85353.87

' 42743.69

81942.69
50035.75
67268 .69

t53990.3 I
237308 . 06
I 't8 tog. 06
100426.37

262539.62
270516.25
290422.94
3 loo38 .50
329387 .25
292580. 7s
164477 .Al

352763.8 I
372t55.81
39 .l905. 19
400037 .3 I
408257. t9
38sO23.56
.219614.25

t 33407 . 69
29830. 87

o.61
50035.75

408257.19

Annual
ín Net

Change
Farm

I'lorÈh

o.o
t31to.75
f04fo.8l
3630. 37

-7943. 19
4802. t9

-34 I I . t9
-3 1906 .94

17232.94
86721.62
833t7.75
30390.84
19018. ro

2523 I . s6
7976.62

t9906.69
t96 t5 . 56
19348.75
18415.84
18803.O1

23376. s6
ts392.OO
19749.37
a132. 12
a2ß.a7

t5773.98
18005.89

u,(,o
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change in value of crop inventory is positive, neË farm incone will

continue to increase. For exemple, in 1973, total farn receipts Irere

ç258rL26, L24 percent gïeater Lhan its value in L972. Total farm

exPenses increased by only 20 percent resulting in an increase in net

cash income of 254 percent. Non far¡n income is directly d.ependenË on

investment income, other income, off farm income, etc. rn 1973, non

farn income of $23,884 r,ras 44 percent higher than in Lg7z. The change

in value of crop invenËory was onl-y $600 in Lg73. BuË the difference

between the value of ehange in inventory in L973 and. L972 was ç3,427 "

This difference is reflected in the neË farm income between the years,

but is insufficient to create the change. This point will be pursued

later"

rn L974, by eomparison, neË farn income declined by 1g percent

from 1973. During Ëhis time, r,otar farm receipts declined by L3

percenË due Èo a drop in crop sales resulting fron price and yield

declines and redistribution of crop acreage based on the rel_ative

contribution of each crop Ëo the profitability of the farn business

ín L973. Total expenses increased 11 percent due to increases in

crops, machinery and buil-ding operating expenses, interest paid on

loans and fertiLízet expenses. This decrease was enough to offset

the decline in farm receipts with the resulË Ëhat net cash income

dropped to $137,231 in L974 tuom $t80,792 Ln L973, a decline of gO

percent. Although non farm income increased by 52 percent, deprecia-

Ëion was increasing by 91 percent,. The d,ifference between the change

in value of invenrory (-391) Ln L974 and, (600) in 1973 was 9991. The

changes in expenses and depreciation far outweighed the positive changes



TABLE 28

suMlfARY NBT FARtf INCoME, NET CASH FLOI^I AND NET FARM I^¡ORTH FOR TRBATI"ÍENT 6

Simulat ion
Year

1965
1966
I 967
I 968
f969

5 YR AVG

I 970
197 1

1972
1 973
197 4

5 YR AVG
IO YR AVG

I 975
I 976
1977
I 978
1979

5 YR AVG
15 YR AVG

t980
198 I
1982
1983
I 984

5 YR AVG
20 YR AVG

STD DEV
STD ERRc. v.
MIN¡MUM
MAX I MUM

Net
Farm

Income

8t77.30
20294.66
19707. I I
2 1986.55
20889. 73
182 I I .05

19720.83
32428.62
60427.47

200tog.94
160244 .44
94666.25
s6438 .6s

202157.44
224353.25
32056t. t2
329766 . 06
267929 .44
268953. t9
127276.75

275237.44
295328 . OO
327451.37
345824 . OO
360519.69
32oA7 I .75
175675.50

I 35655 .94
30333.59

o.77
8 t77.30

3605 19 .69

Annual Change
in Net Farm

Income

o.o
121t7.36
-587 .55
2279.44

- 1096.82
3l78. tt

- I 168.90.l3107 
. 79

27598.85
1 39682 . 44
-39865.50
27470.92
I 6896 . 33

41913.OO
22195.81
96207 .87

9204.94
-6t836.62
21537.OO
18553.7 I

7308.OO
20090. 56
32123.37
14372.62
14695.69
185t8.05
I 8544 . 33

Net
Cash
Flow

15622. 18
1569. t2
6589. 29

20016.42
20210 . I 1

12401.42

1017 4 .52.l394f.31
47563.69

164702. 12
129479.62
73972.25
43386.83

156672.a7
200886.8 I
266769.87
270473.62
224121 .65
224544.75
103786. t2

205t39.06
229431 .37
2501 t4 .50
290879. 75
307906.25
256694 . OO
1420t3.06

113204.OO
25313.18

o.80
rs69.12

307906. 2s

Annual Change
in Net Cash

Flow

o.o
- t40s3 . 06

5020. t8
13427 . t2

193.69
1146.98

- 1oo35.59
3766.79

39622.37
12l 13A .44
-39222.50
21853.90
I 2650. 82

27 193 -25
44213.94
65883 . 06

3703. 75
-4235 I . 94

19728.41
15178.53

-22942.62
24292.31
20683.12
40765.25
17026.50
159s6.9i
I 5383 . 37

Net
Farm
[,lorth

66t4s.12
77539 .44
84903. 2s
8s534 .56
744a4.sO
77721 .37

67472. l9
79364.25
I 1557.56

i49420.87
21At4t.37
I 19191 .25
98456.3 I

23356s.25
23482A.A7
247010.37
260490. 94
274439.OO
250066.75
148993. t2

29 1646 . 56
306640. 56
323459. 37
330601 .94
337 166 .94
317902.75
191220.sO

104413.94
23347 .67

o. 5s
66t45. t2

337166.94

Annual Change
ín Net Farm

lrlorth

o.o
11394.3t
7363.8 t
63r.31

- I foso. 06
2044.44

-7012.31
I 1892.06
2t93.3t

67863. 3 I
68720. 50
28731.37
t6888 .47

15423.A7
1263.62

t2181.50
1 3480. 56
I 3948 . 06
I 1259.52
14A7A. l3

17207 .56
I 4994 . OO
r68 18.8t
7142 .56
6565 . OO

t2545.59
14264.30

(,(,
f\)
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in cash receiptsr ûonfarm income and inventory change resulËing in the

decline in net fa:m income. All changes in net farm income are explained

in a sinilar manner as the above.

rn treattrent 6, neË farrn income behaved similarly to that of

treatment 5 in that its value increased continuously from the low of

$8,177 in 1965 to Ëhe rnaximum value of $360,519 in 1984 excepr Èhar

decreases were obtained in L967, L969, L970, L974 and L979. The

explanation for these are partl-y given above by interyear ehanges.

In t,reatment 7, net farn income again behave sinilarly to treaË-

trents 5 and 6, by generally increasing Èhroughout the sinulation.

Ilowever, its low value in 1965 was lor¡er Ëhan Èhat of the other two

being $7,581 compared to $8,L77 ín treatments 5 and 6. Additionally,

net farm income declined ín L967, 1968, Lg7O, Lg75 and Lg79 by 6, L2,

561 25 ar.,d 18 percent,, respectively relevant to Ehe year before. In

L967., total farm receipts increased over 1966 by 2L percent as a.

resulË of increased yield prices and quantity narketed. At the same

time toÈal farrn expenses íncreased 21 percent. This resulted in net

cash income of çL2,594, 28 percent higher t,han in 1966. I.ttrile non

farm income vTas decreasing by 15 percent and deprecíation was decreasing

by 5 percent, change in value of inventory in 1967 was declining from

$3,491 Ln L966 to -$1r330. These conbined changes produced the nega-

tive drop in net farm incone in L967.

The decline in net, fa:m income in 1970 is again explained by

Lhe behaviour of the ¡nodel and the values iE generates. Totar farm

receipts increased by 2 percent whíle total expenses lrent up by 13

percent resulting in net cash income of 29 percent less than in L969.



TAI}LE 29

sutßf,aRy NET FARì{ INCOME, NET CASH FLOt^l AND NBT FARM I^IORTII FOR TREATMENT

SimulaÈ ion
Year

t 965
1966
1967
1968
t969

5 YR AVG

1970
197 t
1972
1973
197 4

5 YR AVG
10 YR AVG

Net
Farm

Income

7580.89
24942. 16
20756.16
1967 I . t4
20472.08
18684.47

I 3360. 39
32553.62
70411 .87

249081. l9
262527 .62
I 25586 . 94
7213s.69

226440.62
248723.94
34553r. l2
357050. OO
296233. l9
294795.56
t46355.62

Annual Change
ín Net Farm

Income

o.o
17361.27
-4t86.OO
- 1085 . 02

800. 93
3222.4O

-711t.68
r9 193 . 23
37858 .25

178669.31
15446 .44
484r1.tO
2A327.41

-36087.OO
222A3.31
96807. l9
115t8.87

-608 t6 .8 I
6741 .11

206 t8 . 02

7762.19
20593 . 06
32347.47
I 8884 . 06
t4932 .69
I 8903 . 97
20t66.9s

t 975
1976
1977
1978
1979

YR AVG
YR AVG

1980
198 I
1982
I 983
I 984

YR AVG
YR AVG

STD DEV
STD ERR
c. v.
MINIMUM
MAXIMUM

5
15

Net
Cash
Flow

15632 . 9 I
-145.2s
3198.36

r6583 .43
t7t49.6.|
10483. I r

7 186 .69
58552 . 3 I
68072 . 06

142518.44
9263 I .50
73792. l9
42r38.OO

t 36090. 50
183443.8.|
255177 .94
2598 l5 .69
2 t9853.56
210476. f9
982sO.69

195935.25
224553 . OO
248756.56
29.l130.37
308859. 25
253846.75
t37149.7s

1oa720.47
2431O.73

o. 79
'- t45.25

308859. 25

Annual Change
in Net Cash

Flow

5
20

303995.37
3245AA .44
356936 . 3 t
37s820. 37
390753 . 06
3504 18.56
19737 1 .37

149883.56
335 I 4 .98

o.76
7580.89

390753 . 06

o.o
- 15778. 16

3343 .6 I
I 3385 . 07

566. 18
379. 17

-9962 .92
5 1 365 .62
9519.75

74446.37
-49886 .94

t 5096 . 37
8555.39

43459 . OO
47353.3 t
69734. l2

6637 .75
-39962. t2

25444.41
14587. f9

-23918.31
24617.75
24203.56
4237 3 .4 1

17724.47
17801..l4
I 5432 . 96

Net
Farm
tlorËh

66145. t2
79255 .87
89666.69
93297 . 06
85353.87
42745.69

I t942 .69
50035.75
2955r .25

I t9267 .62
210227 .37

98204 .94
90474 .3 I

239689.94
252638 .25
275706.12
298030. t2
3 1967 I .87
277 147 .OO
I 52698 . 50

345OOO.OO
366049.56
3863tt.75
395756 .69
404632 . 3 r
379549. 75
2094tr.3r

t33t88.06
2978 I .76

o.64
2955 r . 25

404632 . 3 r

Annual Change
ín Net Farm

llorth

o.o
t3tto.75
ro4 to.8 t
3630. 37

-7943. t9
4802. r9

-34tt.t9
-3 1906.94
-20484.50

897 t6 .37
90959.7s
24974.70
16009. t4

29462 .56
t2948.31
23067 .87
22324.OO
2t64t.7s
2t888.90
l8lo9. 05

25328. l2
2 l049 .56
20262. l9
9444.94
8875.62

t6992 . 09
t78t5.1t

(,
(¡,
À
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With an increase of 15 percenË in depreciation charges, a 35 percent

drop'in nonfarm income and a change in value of inventory of $371 in

L970" a difference of ç41326 frorn 1969, net fa:m incone dropped by 56

percent.

Treatment 8 behaved more similar to treatment 7 than to treat-

ments 5 and 6 in that although genèraL1y increasing values of net

farm income are obtained there were declines in L967,1968, 1970, L975

and 1979. Tn L97?, net farm income declined by L7 percent below 1978.

Again, a combination of influences is at work. TotaL farm receipts,

due to changes in prices, yields, quantity markeËed and crop acreage

allocation based on the relatíve contribution of the crop to profit-

ability, declined to 86 percent of the 1978 value. At the s¡me timer

however, total farm expenses increased 3 percent, resulting in a net,

cash income value 21 percent lower Ehan in L978. I^lith nonfarm income

increasing by L2 percent and value of inventory change of zerorand with

depreciation of machines and building soaring by 296 percent,, net farm

income has decreased by 17 percent.

Table 31 snmmarizes the net cash flo$t for Scenatío 2. All

treatmenËs reached higher minina and naxima than the base. I,ltrile the

minima in treatments 5 and 6 were $81177 those in treatmerits 7 and 8

were $71581. The highesË maximum was reached in treatment 7 with

$390,753 followed by treatment I with $385,.268, treatment 5 with

ç366,440, and treatment 6 with $360,520.

The changes in values of net farm income over Ëhe twenty year

period are also revealed in Ehe table. AfËer five years (f965-1969),

treatment 7 showed the highest mean, followed by treatments 5, 8, 6

and the base r¿ith the least. After Ëhe second five-year períod



TABLE 30

sutflfARy Nitr FAPJ{ rNCO}fE, NET CASH FLOI^I A}¡D NET FARM t^lORTtl FOR TREATI',IBNT I

Sirnulac ion
Year

t965
t966
1967
I 968
t 969

5 YR AVG

t970
197 I
1972
I 973
197 4

5 YR AVG
10 YR AVG

NeE
Farm

Income

',58() . 89
24443.05
20545 . 07
19269 .45
19822 . 4 1

144 t2 . 16

12405.44
31435.'18
69010. t9

248808. 25
261284.81
1245AA.75
7 t 500. 44

226342.A7
248393 . OO
344082 .69
3547 16.25
293328 .37
293372.37
I 45457 . 69

300338.50
s20275.62
352125.94
370733.8 I
385268. t9
345748. r9
I 95530. 3 I

144524.75
3321 1 . 14

o. 76
7580.89

385268. t9

Annual Change
in Net Earm

Income

o.o
17262.16
-4297 .98
- 1275.62

5s2 .96
3060. 38

-7416.94
19029.70
37575 . O I

t 79798 . 06
12476.56
4A292.47
28 f89.32

-3494 I .94
22050.12
95689.69
10633.56

-61387.87
6408 .7 1

204 10. 53

7010.12
19937. l2
31850.31
I 8607 . 87
t4534.37
I 8387 . 96
19474.27

I 975
I 976
1977
I 978
1979

YR AVG
VR AVG

1980
198 I
I 982
1983
I 984

YR AVG
YR AVG

5
t5

Net
Cash
Flow

rs632.9t
1474. l9
657 I .80

20073.12
20232.39
I 2796 . 88

10327 .20
61470.37
5 1039 . 37

I 34925 . 06
78654 . 06
67283. 19
4o,o40.o4

I 34906 . 94
20038s . 06
266279.OO
269952.87
227591 .62
2r9823.OO

99967 .62

204615.19
2289 tO. 75
249599.50
290359.87
307389 .69
256175.OO
I 39019 . 50

1 I 1 r54.2s
24854 .85

o.80
1474.19

307389.69

Annual Change
in Net Cash

Flow

5
20

STD DEV
SÏD ERRc. v.
MINIMUM
MAX IMUM

o.o
- 14158 .7 2

5097 .62
r3sot.32

t59.26
I 149..87

-9905. 19
51r43. r8

-10431.OO
83885.69

-5627 I .OO
I f684.32
7002.34

56252.87
6547A.12
65893.94

3673.87
-4236 t .25

297A7 .51
15139.90

-22976 .44
24295.56
20688.75
40760.37
I 7029.8 I
t5959.61
15355.61

Net
Farm
lùorth

66t45. l2
77539 .44
84903. 25
85534 .56
74444.50
777.21 .37

67472.19
3t864.25
27039.7s

107 134.50
208066. t9
88315.37
830t8.37

233565.25
234824.47
247010.37
260490. 94
274439.OO
250066.75
138701. t2

29 1646 .56
306640. 56
323459. 37
330601 .94
337 f66.94
317902.75
18350t .50

1 12072.69
25060. 2 1

o.6l
27039.75

337 166.94

Annual Change
ín Net Farm

I'lorth

o.o
t1394.31
7363.8 1

631 . 31
- I 1050. 06

2044.44

-7012.3r
-35607 .94

-4424.50
800s4.75

roo93 L 69
267 16 .34
I 5769 . OO

25499 . 06
I 263 .62

t218t.so
I 3480. 56
I 3948 . 06
13274.56
14878.13

17207 .56
14994.OO
168 t8.81
7 142.56
6s6s . oo

I 2545 . 59
r4264.30

t,(,
Ot
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(L970-L974) t treatment 7 again had the highest rnean followed by

treatments 8, 5 and 6. During the period L975-L979, ar.d 1980-l-984,

the same order prevailed. The greaËest change in means occurred

between the third and second five-year periods and the smallesË

beÈween the third and fourth periods. Over the Ëwenty year run,

LreatmenË means were all greater than the base r¿ith treatmenË 7 the

highest wíth a value of $197 r37L, It ¡¡as followed by Ëreatnent 8

($f9S,530), treatment 5 ($t11,774) and Lreatment 6 (($f2S,675) in

thac order.

The growth of net farm income during the Ëwenty years is shown

by the mean grohrth at five yearly intervals" At the end of five years

all treatments generat,ed average growth in net farm income that,

exceeded that of the base. At the. end of ten years alL treatments

continued Lo show greater average growth than the base and also faster

gror^7th rates than the base. After t,en years t,he rates of growth

slowed dranatically. Treatment 8 slowed the most followed by treat-

merits 7, 6, the base and treatment 5 in lhat ord.er. In oËher word,s,

although the rate of growth declined in all treatments, they were

less for the base and treatnents 6 and 5.

In the general discussions about net farn income enphasis has

been put on inter-year variations in treatments and ¿rmong treatments.

Some of the inter-year variations were caused by variat,ions in the

values of variables naking up the net farm ir*r. value. For example,

it has been pointed out that nonfa:m income plays a role in the

changes of net farm income. Ilow inportant has deliberately not been

discussed to this point. Nonfarm income comprises investment income

such as total dividends, interest, received on stocks and bonds and



338

the return on capital- investment. Return on capítal investment depends

on the treatment since it is a control or treatment variable.

If an experiment does noË utilize arL additional infLationary

return on productive assets as in the base treatment, then the return

on investment will be less than for an experiment where such is Ehe

case. The higher the ret,urn on investment, the higher will be the

value of nonfarm income and net farm income and vice versa. But,, the

effects of return on investment, and thus non farm income on net farm

incone cause differences zmong treatment also.

The analysís of neË farm income suggests that rent-to-purchase

as a land control arrangement tends to increase net farm income above

the levels obtained in its absence. The effects are more definitively

defined in conbination with debt structure and rate of return on

productive asseËs. The analysis also suggests that rentat

purchase and rate of reÈurn on productíve assets equal Ëo that

charged by the Farr Credit Corporation of Canada the STD/LTD ratio

caused net farm income to reach a maximun 2 percenr higher than that

reached with mD/f.tD.

T¡IiËh the rental purchase option and rate of return on productive

asset,s fixed at the consumer price index, a debt sLructure ratio of

STD/LTD gives a maximum almost 2 percent higher than that produeed

with MTD/LTD.

Given the rental purchase option and a debt structure ratio of

STD/LTD, a rate of return equal to the consÌrmer price index (IR)

yields a higher net farm income t,han one with FCAF. I^IíËh rental

purchase option aod M[D/LTO, rate of return equal to the consumer
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price index gives a higher na:rimum than STD/LTÐ.

The influences are almost Èhose described in Scenario 1. Under

a rental purchase option, the farner is able to save, if not all,

some of the money required to acquire the land when it becornes due.

The model dictates that under the rental purchase plan the farmer

saves ari amount equal to the total price divided by the nr:mber of

years before the reni-to-purchase plan becomes due. This prevents

too much pressure on Ëhe famer to look for funds at the Ëime or

Ëo suffer the loss'of the land due to failure to arrarige credít.

The amount set aside is placed in Ëhe attay SURPLUS where it

earns interest. Surplus is an indicator of the financial status

of the farm. Thus, Ëhe effects of rental purchase plan on net

farm income is worked through Ehe normal income staËemenÊ augmented

by Ëhe added income generaËed through the investment cycle"

Net Cash Flor¿

The cash flow statements are presented in Tables D.L$-Ð.22. The

value of net cash flow, in general, follows Ëhe pattern of behaviour

showed Ëhroughout this discussion. IË also follows, in a general way,

Ehe movements of net farm income and where it vacillates it reflecËs

the conbined influences of elements from t,he income statemenE and

balance sheet which together determine the net cash flor¿. I^Ihile

t,he general tendency of Ehe net cash flow in the base was Eo increase

over the duration of the run, declining Eendencies were displayed in

1966, L969, L970, L972, 1974, and 1979. The reasons were explained

in the detailed discussion of the base but r¡ill be repeated here for
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eontinuiËy of discussion of the other treaËuents. the reasons for

changes will not be restated' in looklng at the treaËments.

Toral inflow decreased from $50,4L5 Lt 1965 to $38,926 in 1966,

a decrease of 23 percent prinarily because the amor¡nt of money borrowed

decreased fron $21 1294 ín 1965 to zero in L966. In addition, maqþingry

sales d,eclined fron $6,01,2 in 1965 to zero in Lg66. Although crop sales

increased by 73 percent and off-farm income increased by 32 percent,

respectively in L966, they were not large enough to balance off the

cornbined d,ecreases in borrowings and machinery sales. AË the same

time, Lotal outflow was rising in 1966 by 9 percent, the result of an

18 percent increase in share rent, and, a decline of capital purchases

Eo zero from $5 r67L in 1965. Interest paid on farn debts decreased

by 11 percent over 1965, ËoËal principle paid on loans increased by

14 percent, cash withdrawn for consumption by the household increased

by 36 percerit and all other relevant farm expenses increased by 45

percent. The co¡nbination of all changes generated the declÍne in net

cash flow.

In 1980, net cash flow declined by 10 percent below rhe 1979

value of Ç229r43O. This change is explained by the sane events that

occur repeatedly throughout t,he nodel discussion and elsewhere, in

the base, f,or example, total inflow nas reduced from $369,373 ínL979

to $368,376 ín 1980, due to changes in the activities comprising it.
The value of crop sales increased by 6 percenË due to changes in

price and yields and allocation of new land. The amounË of rooney

borrowed dropped from $20,567 Ln 1979 to $41, in 1980. Total our-

flow, contrarily, increased fron $136,375 in 1979 to $l-39,944 ín 1980,

an increase of 3 percent. This increase arose principally because of'
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a decrease in machinery operating expenses together with norual increases

in other activities.

Net cash flow in treatments 51 6, 7 and B behaveslike that of the

base in an essentiaL way. Although a continuously increasing Lendency

pervades the net cash flow in all treatmenLs, the nagnitudes and inter-

year variaËions show some deviations from the genéral trend.

Table 31 sum¡narizes the essentials of the net cash flow for the

Ëreatments and the base. All treatmenËs reached their nininr¡m ia L966,

wich treatment 7 showing the lowest mininum. The highest minimr:m r¡as

obtained in treatment 6, next \üas treatment I with $L 1474 foLLowed by

the base, 5 and 7 in that order" All naxina lrere reached in L984, that

of treatment 5 at $310,767 wa.s Ëhe highest foLlowed by the base, and

treatments 7, 6 and 8 in that order.

In the first five-year period, L965-L969, treatmenË 6 had the

highest rnean with treatment I ($12,797), Ëhe base ($12,511), treatment

5 ($10,488) and treatment 7 ($10,484) foll-owing in that order. In the

second five-year period, Ëreatment 6 with a value of $731972 was the

best followed by treatments 7, 5, I and Ehe base in that order

Treatment 6 displayed the highest change of $6Lr171 between the

period tnearls, while treatment 8 showed the least change. In Ëhe

third five-year period, Ëreatment 6 had the highest, ruean with the base,

treatments 8, 5 and 7 in that order. But in the fourth five-year

period, Ëhe base had the highest roean net cash flow. It was followed

by treatments 6, 5, 8 and 7 in that order.

The rat,e of growth of net cash flor¿ aË five-yearly intervals

r,ras greatest f or treaËEent, 6 for the f irst 15-years. Af ter tr,renty

years, treatment 5 generated the highest Eean gro\ùth of $15,534. The
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base r¡as Ëhe next best followed by treatmenLs 7, I and 6 in that order.

The overall nean net cash flow was highest in treatment 6 with the

base nexË with a value of $140 rO34. Treatment 8 was nexË followed

by 8, 7 atd, 6"

The treatments generalLy showed very little differences in terus

of cash flow. Apart from treatment 5 having the best m¿xiror¡o and

Ërüenty year mean gror,vth and treaËmenË 6 the highest mean, the base

gave a better performance Ëhan the treatments inpLying insignificant

effects of treatments on net cash flow.

Net Farm tùorth

Net farm worth values are shown for scenario 2 in Tables D"23-D.27.

The behaviour of net lrorth in terms of the nodel has been described

and explained many Ëines b.efore. Ilowever, because of the nature of

the sËudy and the extensiveness of the data available, paËterns of

behaviour for the perforuance variables have been described and

discussed where necessary to provide fluidity in reading the thesis.

In discussing net fatm worth in this scenario, specific situations

in the base case l¡iLl be used to reiterate the patËern of behaviour

of the neË worth. Net worth is defined as the residual between total

assets and toËal indebcedness. It measures the financial growth of

the business and indicaËes Ëhe prospects for surrrival and failure.

For the first eight-years of Ehe run, net farm worËh as indicated

for the base case, tends to shovr upwards and downwards changes. Thus,

declines occurred in 1969 and 1970-L972 whíLe increases occurred in

L966-L968. As explained elsewhere throughout this thesis, changes
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in net lrorth reflect changes in composition and amor.¡nts of assets and

l-iabilities as the farm business undertakes decisions for prðduction.

The decline in neË r¿orth fron $87,348 in 1968 to ç77,409 in 1969

are explained by the changes in values and structure of the farn assets

and liabilities. As the figures in the table indicatershort tern assets

dropped fron $Ll,297 Lr 1968 to $71343 in 1969. This decline of 35

percent in short term assets was due exclusÍvely to a drop in the value

of crops in inventory from $4r28L in 1968 to $326 in 1969. At the same

time, medir.ro term assets .tüas inproving by 2L percent resulting from the

acquisition of nachinery" Concurrencly, long term assets decreased to

ç701725 fron $781611 due to a 10 percent drop in value of lands a¡rd

buildings

Ithile these changes were taking place, changes were ramifying

t,hemselves on the liabilities side of the ledger. Both nedium term

and long tern liabilities were changing in 1969 to refLect uhe indebted-

ness incurred from purchasing nachinery and depreciation in long Ëerm

values. Medir¡o terru liabilities Ìrere up by 29 percent and long term

dropped by 6 percent cul¡ninating in an increase of 31 percent in

total liabilities. The decrease of 4 percent in total asseËs qras

overrun by the 3L percent increase in total liabiLities resulting

in the fall of net farm rüorth.

,-I_t is interesting to observe Ëhat net worth reached its lowest

value of $34,340 for the base Ln 1972 after r¿hich it to". continuously

and rapidly Lo a maximr:m of $3571718 in the last year of Ehe run.

In order to restate the behavíour of the nodel r¡hen the net

worth shows an increase, the increase in net worth between 1973 and

L974 ís examined. NeË farm worth is shown to have increased from
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$116,351 in L973 to ç2L9,277 í¡ L974, an increase of 88 percent. The

tabulaÈions indicate that the major cause of the accretion arose in

the increase of long term asseËs from $218,501 in L973 to $287,353 in

L974. Moreover, this r'¡as mainly due to an increased value of land froro

$214,858 in 1973 to $284 ,074 ín Lg74. This increased value r¡as due Ëo

the increased improvement and value of land. Consequently, total

assets increased by 26 percent. In the meantime, total l-iabilities

were decreasing by 2L percent; medir:m tern liabilities r¿ere decreasing

by 4 percent. The increase in roedir.rm term liabilities was caused by

debt incurred to purchase rnachinery and inplement while the drop in

long terD assets reflect repayment of debts.

SCEDIARIO SUM}ÍARY .\T{ALYSTS

All treatments portrayed Ëhe general behaviour of the base, that

is, over the first eight-years, upqrard interspersed with downward

movements after which net worth increases.

Table 32 presents a sumary of net farm worth indicators for scenario

2. Ì,fhile Figure 17 presents a graphic representation of net farm income,

net worth and net cash flow for scenario 2. The results show ËhaË the

treatments 5 and 7 outperformed the base in that they registered higher

maxima net farm \rorth than the base. The base minimr:m net farm worth, valued

at $34,340 was obtained í¡ L972. So too !úere those of Ereatnents 7 and 8.

Ilowever, t,reaLEents 5 a¡rd 6 generated their ninina of $66,145 in 1965.

The best results of net worth in this scenario originated with treat-

ment 5; a maximr.m of $408 ,257 , follor¿ed by treatment 7 with a maximum

of $404,632. Both treatments 6 and 8 had the same maximum of $337,L67.

The base had a maximrr^m of $357r7L8. All naxina !üere obtained in 1984'
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confirming the general- increasing tendencies of Ehe performance criteria.

The table also indicates Èhe behaviour of the variables throughout

the run both in Ëerms of the five-yearly means of net farm worth and the

growth behaviour at five-year intervals. The average net farro worth

during Ëhe first fíve-year period show that treatments 5 and 7 ¡¡ere

superior Ëo the base" In fact, the values for treatments 5 and 7 were

the same at $82,744 ard higher than those for treatments 6 and I r¡hich

were equal at $77 r72L. The mean for the base was $791038. In the

second five-year period, L97O-L975, except for treatment 8, the treeË-

ments all outperformed Lhe base, but they varied in value from each

other. The highest mean during this tíne frame was from treatment 6,

with 5, 7, base and 8, in that order, foLLowing.

In the third period, treatnent 5 with an average of $292,581

was best, wich 7, base, I and 6 following in that order" The behaviour

\,rras the same in the fourth period with differing values for the nean.

The overall nean during the Lwenty years of run revealed that treatment

5 r¿ith a value of $2L9r614 was the highest followed, by treatment 7 with

$2091411, the base, treatmenË 6 with a value of $191 ,220, and t,reatmenË

I with a value of $1831501. The overall twenty years mean value of the

base was $194,007

Tables 33, 34 and Figure 18 indicaËe that all treatment,s including

the base developed an increasing rate of growth of net worth up to the

EenËh year. After peaking, the rate of growth, though still posirive,

shows down reflecting the behaviour of the farm business in its later
grof¡rth cyc le .

Comparing the Ëreatments. for differences it is concluded that

treatmeriË 5, RenË-to-Purchase - FCAF - STD/lfO rìras the best performer
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followed by treatment 7, Rent-to-Purchase - IR - STÐ/LTD. The base ¡sas

ranked thírd being better Ëhan Ëreatment 6, Rent-to-Purchase - FCAF -

I"ÍTD/LTD. Treatment 8, Rent-to-Purchase - IR - IffD/LTD perforned exactly

like treatment 6.

The analysis and examination suggesË that in the Presence of RTP

and FCAF, STD/LTD produced better results than IfID/LTD; that in the

presence of IR and RTP, STD/LTD outperfor¡ned I,fTD/LTD; that in the

presence of RTP and STD/LTD, FCAF ouËperformed IR; that in the presenee

of RTP and IITD/LTD, no differences show up in growËh and maxinr¡m but

Ëhe mean of 6 is greater than Ëhat of 8; and that rent-to-þurchase as

a land control measure is beneficial.

the effect of rent-to-purchase is translated to net worth through

increases in land ownership and through increases in long term assets.

SCENARIO III - REST]LTS AI'TD DISCUSSIONS

In Èhís scenario comprisíng treaËments 9-12, the total effects of

cash rental as a nethod of land control, debt structure rel-ationship

and return on productive assetsron net farm income, net cash flow and

neË worth are evaluated. The treatments are as follows:

Treatment 9. Cash rental land control arrangement (CR) by reËurn on

productive assets equal to Ëhe interest charged farmers by the Farn

Credít Corporation under the Far¡n Credit Act (FCAF with a debt struc-

ture relationship equal to short tern debt/long ter¡n debt (STD/LTD).

TreatmenÈ 10. Cash rental land control arrangemenË (Cn) wittr retunt

on productive assets equal to the interest charged farmers by the Farrn

Credit Corporation of Canada under the Farm Credit Act (FCAF) by debL
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structure equaL to medir-rm term assets/long terE assets (lffÐ/tTD).

Treatnent 11. Cash rent,aL land controL arrangement (Cn) r¡ittr return

on product,ive assets equal to the inflation rate in Canada as reflected

by the annual consrrrtrer price index (IR) with short tern debt/long terrn

debt (STD/LTD), debt relationship.

TreatnenË 12. Cash rental land cootrol arrangement (CR) r¡ittr return on

productive assets equal to the annual rate of infLation as reflected by

the consr:mer price index (IR) by the debt structure raËio (I"ÍTD/LTD) .

Net, Farm Income

Table D.28shows the farm incone statement for the base" The net

farn income for the base tends to show sirnilar âÍiounËs of alternative

upward and downward variations as did previous bases" Like the latter,

raost of these were in the first ten-years of sirnulation. Declining

values r¿ere obtained in 1967 (a drop of 19 percent) , L969 (5 percent),

L970 (L2 percent) , L974 (30 percent), L979 (2L percent). The vaLues

of net farm income for the base ranged from a low of $858 to a high

of $322,435.

The mean net farm income over the LrúenËy-year run amounted to

çL57 1225 with a standard deviation of $1251133, a standard error of

ç27,98L and a coefficient of variatíon of 0.80. These staËistics

inply a high degree of variability among the annual data and beti¡een

the mean and data. The gross ratio was 0.46'ínplying thaË on average'

over the Er^renty years expenses comprised 46 cents per dollar of cash

receipts or t,hat net farm income amounted to 53 cents per dolLar of

cash sales. The capital Èurrrover ratio indicates thaL over Ëhe twenty
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year, on average, for each dollar of capital invested, $1.44 of income

r¡ras generated while the rate of return on capital suggesLs that the

return on invesËuent $ras 0.96 percent.

Thus, from an efficiency standpoint the base far¡o !üas veqz

efficient. In the following discussíon treaEmenËs 9-L2 are discussed.

Treatment 9 CabÊ.e D .2Ð showed the same upward and down¡¡ard patterns

as did the base except that the declines were less. Like the base,

net farm income increased continuously, to a maxímum of $3441349 in

r.984.

The variation in neË farm income between years rsere due to changes

in najor variables such as cash sales, expenses, i:.oonfarm income and

change in value of invenËory. These have been discussed repeatedLy and

in ¡ouch detail in the past.

TreatmenË 10(Table D30) perforned in exactly the sâme rüay as did

the base and Ëreatnent 9 in terms of movements. It had a ninimum of

$8,177 and a maximun of $341,049 with a twenty year mean of $169,532,

a standard deviation of $L28r597, a standard error of $281755 and a

coefficient of variation of 0.76. The gross ratio of 0.47, capítal

turnover ratío of 1.44 an'd raËe of reËurn on capital of 1.05 are almost

sirnilar Eo that of treatmenË 9.

Both treatments 1l- and 12 (Tables 0.31 and D.3Ð complied r,rith the

behaviour shown by the base. Both had a ninimr:m net farm incoue of

$7,581 but Eteatnent 11 naximr:m of $354,651 was higher than that of

Ërèatnent 12 by $3,300. The Eean net farrn ineome lras $t29r819 for

treatment 11 and $178r338 for treatment 12.

Interyear variations within treatments have been explained

throughout partly on the basis of how the nodel operaËes to generaËe
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annual vaLues of relevant explanatory variables" For example, a decline

in net farm income between trro years is ration alízed, on the basis of

changes in crop sales due to yield, prices or quantity narketed and

acreage changes; or due to changes in expenses, change in value of

inventory or non far-m income.

In the earlier scenario, when comparing differences bet¡seen

treatnents, it was shown that while the above explanations are partly

t,rue, the actual treatment differences result from the levels of factors

each treatment involves and how these augtrent such variables as average,

nonfarm income and expenses Èo vary the value of net farm income.

Table 34 surnmarizes the farm income sítuation for Ëreatments 9-12.

Comparisons among the four treatEents by reference to the Cash Rent -

Base will be treated as in earlier scenarios by looking at the maximun,

means, growth and five-year means.

All treatments attained a higher l-evel net farn income than the

base" Treatment 11 was the best overall performer, reaching a maximum

of $354,651 and a trûenty year mean net farm income of $1791819. This

treatment shonred an average overall gro!fth of $18 ,267 . Treatment 12

was Ëhe next r.¡ith a maximu^m of $3511351 and a mean of $1781338. Its

tirenty year mean grorrth was $181093. TreatmenË t had a naximr.¡m of

ç3441349, a tlrenLy year mean of $1711012 and an average trüeoty year

growth in net farn income of $12,430. Treatment 10 $tas the next

with a naxinum of $341 ,049, a meaa of $169,533 and a trúenty year

average gror¡rth in net farm income of $17,519

In the presence of cash renLed land control arrangement and a

rate of return on producËive assets equivalent Èo the inflation rate,

the debt structure ratio of shorË term debt /Long tern debt generated
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a net farm income that averaged $11481 more Ëha¡r that of a ratio of

nedium term debts to long term debts. Cash rental land control wíth

a raËe of return on productive assets equal to the int,erest charged

by the Far"m Credit Corporation a¡rd with a debt structure ratio of

short term debt/long term debt generated a mean net fa::m income of

$1711012, çL,479 more than that generated by a debt structure ratio

of medir:m terrn debt/long term debt

Cash renË land conÈrol in conbination r¿ith a rate of return on

productive assets equivalent to the interest charged by the Farn

Credit Corporation of Canada and a limiting debt strucÈure ratio of

short term debt /Long term debt produced a mean net farm income that

was 5 percent less than Ëhat produced by cash renË in conbination r'¡ith

a rate of return on productive asseËs equivaLent to the inflation rate

and. a debt structure linitation of short term debËs /Lotg tern debts.

Cash rent land control in conbination with a rate of reLurn on

productive assets equal to the interest charged by the Farrn Credit

Corporation of Canada and a constrained debt sttucture ratio of short

term debt Lo long terrn debt generated a ltrean value of net farm income

that was 4 percent less than that generated in Èhe presence of a debt

structure ratio of medir:n term debt to long tern debt.

Net Cash Flow

Tables D.33-D.77 present the farm cash flow staÊements for the

treaLmenËs comprising chis scenario. The net cash flow for the base

rsith cash rental displ-ayed sinilar patterns of upward and downward

movement,s as did other bases. It reached a minimtrm of $2 1364 ín
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L966, and a maximum of $299,65L in 1983. In general, cash flow growth

r¿as continuous with the five year nean net cash flow increasing most

rapidly during the third five-year period after which its growth

slowed. Initially, net cash flow grew quickly, sLowed dorrn and then

continued its upward movement before again turning downwards. The

tlüenty year mean net cash flo¡o f or the base v¡as $144 ,479, with a

standard error of $25 1276 and a coefficient of variation of 0.78.

Table D.34 gives the farm cash fls¡s statemerit fori Ëreatment.9.

The net cash flow for treatment 9, showed a general increasing teodency

from a rnininr:m of $1,120 in l-966 to a maximtu of $299,209 Ln L984.

Declining tendencies !üere found in 1966 ' L97O; L974, 1979 and 1980'

Ëhe same years in which sinilar tendencies for the net farm income.

For example, ín L974, while total inflow was declining by 15 percent

below L973, total outflow was increasing by 9 percent as crop sales

declined in Lhe former while expenses increased in Ëhe latter.

In L974, the amount of noney borrowed increased seven-fold over

that of L973, highLighting the need to borro¡¡ to replace obsôlete

machines. As a consequence of che increased capital purchases'

interest paid on farm debts and princÍple paid on toaas increased.

The five year means revealed that the maximum expansion incurred in

the niddLe period, L97O-L974, with declines in Ehe third and fourth

periods. The decline in the fourth perior shows Ehe consequence of

a slor¡er buË positive raËe of increase. The overall roean r¡as $L44r3L7.

The pattern of behaviour of net cash flow in t,reatment 10 (Table

D.35) was Ëhe same discussed for EreaËment, same minimum and the

maximum in treatment 10 was only $607 nore than Ëhat for Ëreatment

9. llowever, Ëhe expansion in the second five-year period was greater
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in treatment 9 than that of treatment 10. In treatneût 11 (Table D.36),

the net cash flor¡ ranged from a níninud of $11025 to a maxinum of

$298r994 in 1983, with a mean of $144'133.

The range of values for treatnent 12 (table D.37), neË eash flow

was $1,905 to $298,757 with a nean of $144,727, a standard deviatioo

of $1121843, standard error of $251233 and a coefficient of variation

of 0.78. The twenty year ruean gro\rth ¡sas $91549 with the nost raPid

growth oceurring in the second five-year period. The rate of groqtth

slor¡ed but continued to increase up Ëo the fifteenth year after which

it declined.

Summary Net Cash Flow Analysis

Tabl e 35 shows the sr.mmary cash f low siuuaËion for treatments

g-12. A comparison of Ëhe performances of all treatments reveals that

the base attained the highest maximr:m of $299 r65L, followed by treaLments

g, 11, 10 and L2 in that order. The difference between the highest

naximum of che base and the loq¡est of treatnent 11 r'ras only $894. The

highest mean net cash fLow l¡as obtained in treatment 10. This was

followed by treatmenË 12, the base, treatments 9 and 11 in that order.

The difference between the highest mean val-ue of $L44'924 and the

lowest was $791. The highest rnean grolùth net cash flow was $91561 io

treatment 10, the same value as that of the base. It was followed by

CreaËments 12, 9 and 11 in that order. The difference betr¿een the

highest and lowest raeari growth in net cash flow r¿as $29.

There were no significant differences among treaËments in Ëhe

aEtainment of net cash flow
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Net Farm [,lorth

The net farm rsorth for treacment base is shorsn in Table D.38.

Exanination of net farm lrorth for the cash rent base reveals that net

farm worth though generalLy porËraying an increasing trend is subject

to declining inÈeryear values. Such are the situations in 1969 and

L970, L972, L976, 1979 and L984. The nininun rras $66.145, the naximum

was $1431968 and the twenty year overall nean net farm worth was

$1061850. The standard deviation was $281319, the standard error lras

$6,332 and the coefficient of variation was 0"27 " The last three

indicators reflect the smallness of the spread among the annual net

farm worËh and between the annual net worth vaLues and the Eean. It

also reveals the relative stability of net farm r¡orth.

The growth of net worth was fastest duríng the 1975-1979 period.

!ütrile growth continued in the 1980-1984 period, the raËe slowed.

In t,reatment 9 (table D.39), net farm worth reflected an increasing

tendency throughout the run although declining interyear changes were

shown. Declining, but positive, changes occurred in 1969, L970, L972,

L976, 1979 and L984. In 1979, fot exampLe, net farm worth was 4 per-

cenË less Ëhan in L978. Total assets were 5 perceut higher in 1979

but total liabilities rdere 37 percent higher. The conbined changes

accounted for Ëhe drop, though net worth remained positive, in net

farm worth between 1979 and L978. The rise in total assets were due

to nerr acquisition of nachinery and irnplement and inflation in long

Ëerm asseËs.

Correspondingly, medium term liabilities increased by 37 percent

as a result of an increase in borrowing of 756 percent in 1979 over
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Base 3

66,145 (651
143,968 (831

78,635
85r 260

L23,OO9
L40,496

81r948
131,753

106,850
28,3L9
6,332
O;27

6,674
o.42

3,796

2,8L6
5,490
4 r3O2
3,996

I\nrenty Years $
s.D.
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L978. Net farm worth ranged from a mini¡num of $66'145 in 1965 to a

maximum of $143,923 ín 1983 with an overall mean of $110,880.

A sinilar pattern of behaviour and raLionale for interyear changes

were found in treatments 10, 11 and 12 (Tables D.40-D.42). As was expected

individual values varied. In treatment 10, the range of values rsere

from $62,491 in L972 to $l-10,594 in 1982 and a nean value of $91,856.

The conparative values for treatments 11 and 12 were $66.145 in. 1965 to

$143,923 ín 1983 and a mean of $110,879. Treatment L2}:.ad a range from

$62,49L to a maximum of $110,594 in 1982 and a mean of $9L'817.

The cash rent,al land control together with a rate of return on

productive inputs equal to the interest charged by the Farm Credit

Corporation of Canada and ¡¡íth a constrained debt structure of short

term debt to long tern debt produced a higher maximum and greater

lneari net worth than when the debt strueLure constraint is nediun teru

debt/1ong term debt. The differences r,rere a 38 percenË higher maximun

and 21 percerit higher mean. The attained financial growth averaged

105 percent higher with the STD/LTD constraint,.

Cash rental land conËrol with a rate of return on productive

assets equal to the inflation rate in conbination with a short tern

debt/long tern debt constraint debt structure atËains a higher level

of net wort,h, $t4:r923 and greater mean, $110'879 than when the debt

structure constraint is nedium term debt/long terrn debt. The corres-

ponding values were $110r594 and $91,817

Cash rental land control with either a debt structure constraint

and, in cornbination with either raËe of return on productive asseLs have

no effects on net farm worth atËainment.



Tables 37'4L presents sutt-aries of net

and net worth for Base 3 and treatmehts 9-L2.

surrmary of net wroth resuLËs for Scenario 3,

19 shows the data graphically.
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farm incone, net cash flor¡

Table 42 provídes the

treatments 9-12 and Figure



S imulat ion
Year

TABLE 37

SUMMARY NET FARM INCOMB, NET CASII FLOl,l AND NET FARM I^,OllTH FOR BASE

l96F;
1966
1967'
1968
1969

5 YR AVG

Net
Farm

Income

457 .78
r 2606 . 06
tol53.41
12216.75
t r650.67
9496 .93

10229.71
26372.4O
58429.90

2049sO. 25
t43l82.OO
88632 .87
49064 .92

182339 . 3 1

201501 .44
294930.75
304547 .47
239461 .44
244556 . OO
I 1422A .56

245544 .44
263792 . OO
2AA264.31
3tt24f.06
322434.69
286215.OO
r5722s. l9

125133.25
27980.64

o.80
857 .78

s22434.69

t970
197 1

1972
I 973
197 4

YR AVG
YR AVG

I 975
f976
1977
1 978
1979

YR AVG
YR AVG

Annual Change
in Net Farm

Income

5
to

o.o
I 17 4A .24
-2452.64
2063. 33
-566 . 07
2694.22

- 1420.96
16143.09
32057. tO

I 46s20. 3 I
-6t768.25
26306.2s
t5813.79

39157.31
19162. 12
93429 .3 I
96t7. l2

-65086.44
19255.89
17043. I I

5883 . OO
I 8447 . s6
24472.31
22976.75
I t 193 .62
16594 .65
1692s . 09

5
t5

Net
Cash
Flow

1980
t98 I
1982
1983
1984

s yn aVc
20 YR AVG

STD DEV
STD ERRc. v.
MINIMUM
MAX I MUM

I 5753 . 93
2364.11
4573.27

177tO.50
t8196.84
I t719.73

7 142. 12
19185.8.|
565 r I .50

I 90234 . 37
139666. l9
82548 . OO
47t33.86

169650.81
213695.75
276124.69
279420.44
243340.47
236446.37
I 10238. OO

222252.56
244111. lS
2725A6. l2
299651.06
19741O.12
247202.19
r44479 . OO

I I 3038 .62
25276.21

o. 78
2364.11

29965 I . 06

Annual Change
in Net Cash

Flow

o.o
- r3389.82

2209. 16
13t37.23

486. 34
6 to. 73

-llo54.7l
12043.69
37325 .69

139722.87
-50568. l9

24293.A.6
I 3768 . 02

29984 .62
44044.94
6242a.94
3295.75

-36079.56
2U^734.94
16256.20

-21088.31
21858.62
2A474.94
27064.94

- 102240.94
-9186.15
9560.85

Net
Farm
hlorth

66t45. t2
78 159.25
86129.87
87348.25
774o8.56
79038.19

72347 .50
37292.25
34340.25

I 1635t. lg
219276.94
9592 I .62
a7479.87

2446 t9. f9
245AO2.62
260723. s6
276883 . OO
29r95t.12
263995. 75
f463t8.50

309937 .94
325s 10 - 62
3424A1.62
3497 12.94
3577 17 .94
337072 . OO
I 94006 . 87

1 18739. l9
26s50.89

o.61
34340.25

357717 .54

Annual Change
in Net Farm

tùorÈh

o.o
12014 .12
7970.62
t2 18. 37

-9939.69
2815.86

-506 l.06
-350ss. 25
-2952 . OO
82010.94

102925.75
2A375.67
17014.64

25342.25
I t83.44

1 4920 . 94
t6159.44
15068. l2
14534 .84
t6t29.OO

17986.81
I 5572 . 69
r697t.OO
7231 .31
800s . oo

13153.36
I 5345 . 94 (,

ol(,



S irnulat ion
Year

sutolARY NET FARI{ rNcol'ÍE'

1965
1966
t967
I 968
1969

5 YR AVG

1970
197 I
1972
1973
197 4

5 YR AVG
IO YR AVG

I 975
1976
1977
1978
1979

5 YR AVG
15 YR AVG

1980
t98l
1982
1983
1984

5 YR AVG
20 YR AVG

STD DEV
STD ERR
c. v.
MINIMUM
MAX I MUM

Net Annual Change
Farm in Net Farm

Income

TABLE 3B

NET CASH FLOVI AND NET FARM T'IORTH

8177.30 0'o
zósse.tl 1221ø- '47
iõerg.zo -574 '57
222s7 -It 2477 '91
ãì¿ss. ee -84 1 ' 7s
laqze.sz 3319 ' 52

2O5g7.24 -858' 12

ãseag. ss 1s292 '75
øølle.az 30888 '64

z7Áøzo. tg 14784 I ' 56
ìso¿ to. zs -582oe ' 44-éeesg.et 

26991 '07
áae¿g.g¿ 16470' 38

196903.06 40492'3I
á1tqsz.sø 2os7s'so
ã i r zeo. s¿ s37s8 ' 37

ããóssz.so e271 '56
ãáizzs.sa -63322 's6
ãeoeag . zs 20163 ' 84

ìãágsz . so flzas '47

263'442.75 6212 'A1
záàszø.so 1so83'7s
ãõzeaz . ts 25355 ' 6s
ããz r¿s.et 24263 'e,2
áqcgas.ts 12202 '94
ãoeoog.oo 17423 '76
f?rol t.62 17693'23

t 29458 . oo
2A947 .69

o.76
I 177 .30

34434A.75

Income

Net
Cash
Flow

15622.14
1 120.09
2356 .44

t5200.28
I 5523 . 52
9964 .50

5068.94
17768.75
55687 .44

t9 t889.50
14 l433.OO
82369.50
46167.O1

171389.87
2 r5405.37
277A26.47
281130.06
245013.69
238 153 . OO
I ro162 .31

22 1868 .75
2437 14 .25
27217ru..94
299209.19
t96947.25
2467A2 -OO
144317 .25

1.l4128.50
255 19.9 I

o.79
I 120.09

299209. l9

Annual Change
in Net Cash

Flow

FOR TREATMBNT

o.o
- 14502 . 09

1236.35
t 2843 . 84

323.25
-24.66

- 10454 .59
12699.81
37918.69

I 36202 . 06
-504s6.50
25.l81.89
I 3978 . 97

29956 .87
44015.50
62421 .50
3303. 19

-36116.37
2U.7 16. l4
16385. 10

-23144.94
21845.50
28456 .69
27038.25

- 102261 .94
-9613.29

9543 .42

Net .

E'a.rm

tloith

9

66t45.12
77755.A7
aa2a2.75
92055 .56
a422A.56
I 1693.56

80926. 25
a4220.94
I 1688 .8 t

fo33 t I .50
I 23955 . 75
94A20.62
88257 . 06

129254. l9
I 20544 . s6
125361.87
131300.oo
126315.87
I 2655s. 25
10r023.12

I 33483 . 62
139791. t9
143024.Al
I 43922 . 94
t42023. 3 I
140445 .12
1 10879.56

26257 .61
5871.38

o.24
66 145.12

143922.94

Annual Change
in Net Farm

t'lorÈh

o.o
11610.75
10526 .87
3772.41

-7A27 .OO
4520.86

-3302 .3 f
3294 .69

-2532. 12
21622.69
206,44.25

7945 .44
6423.40

529A .44
-8709.62
48r7.3l
5938. 12

-49A4.12
472.O2

4297 -91

7167.75
6307 . s6
3233.62
898. 12

- 1899.62
3141.49
3993. s9

(,
Or

'N



Simulat ion
Year

SUMMARY NET FARM INCOME' NET

I 965
1966
1967
1968 .

I 969
5 YR AVG

1970
197 I
1972
I 973
I 974

5 YR AVG
IO YR AVG

1 975
I 976
1977
1978
1979

5 YR AVG
t5 YR AVG

Net Annual Change
Farm in NeÈ Farm

Income

afiT.go o.o
20294 .66 12 I 17 ' 36
19696.62 -598.04
2 1982.95 2286 ' 33
20889.73 - 1093.22
18208.23 3178. t I

19720.83 -t168.90
34720.5A 14999.75
€,5424.06 30703.48

2 t3t lo. t2 147686.06
154895.94 -58214' 19

97574.25 26801.23
57A91.27 16302.06

t95352. ?5 40456.81
2 r5938.25 20585.50
309606.44 93668. 19

318768.25 9f6l.8l
255334.81 -63433.44
259000.00 2c,o,a7 '77
124s27 -44 176s4. lo

26124A.69 5913.87
28OO88.81 18840' 12

30s188.94 25loo. l2
329169. 12 23980. 19

34 1o48.56 11A79.44
303e48 .56 17 142.75
169532.75 17519.54

I 28596 .8 I
2A755.12

o. 76
8177.30

34 1048 .56

TABLE 39

CASH FLOIù AND NBT FARM I,ùORTH FOR TREAI'I"IBNT 10

Lncome

NeE

Cash
Flow

1980
198 I
1982
I 983
I 984

5 YR AVG
20 YR AVG

STD DEV
STD ERR
c. v.
MTNIMUM
MAX T MUM

t5622. l8
14,l4.30
58 17.81

18902 .39
18866. I I
12124.55

8462 .56
1968 l.oo
56947 .44

191209.56
r40622.OO
83384 .50
47754.53

169614.06
213703.44
277252.62
2AO294.31
245 lO9 . 25
237194.56
1to90l . 19

222534.69
244055.37
272119 .91
298972 .56
ß72A1 .25
246992 .56
t¿qgza.oo

1t2941.25
25254 .43

o.78
1414.30

298972 .56

Annual Change
in Net Cash

Flow

u.(',
-14207.47

4403.5 t
I 3084 . 57

-36 .28
810.98

- 10403. s5
1 1218 .44
37266 .44

134262. 12
-50587 .56
24351. l7
I 3888 . 86

28992 . 06
440A9.57
63549.19

304 t .69
-35185.06

2c897 .45
1639 I .93

-2257 4 .56
2 I 520. 69
2A064.44
26A52.75

-10169 1.31
-9565 .60
956l.OO

Net
Farm
Worth

66t45.12
77364.62
84843. 3 I
8s534.56
744A4.50
77674.37

67472. 19
68079.37
62491.06
83482 . 06

to3454. t2
76995.75
77335 . 06

to8988.94
i00469. l9
104089.50
109044.3 I
t02 t09.3l
t04940. 2s
86s36.75

106462.8 I
I too42 .62
1 10594 .44
1088 l4 .62
t03 165.3 t
lo78l5.s4
9t856.50

17347 .Or
3878 .9 1

o.l9
6249 I . 06

I 10594.44

Annual Change
in Net Farm

[,Iorth

o.o
tt219.50
747a.69
691.25

- r 1o50. 06
2084.84

-7012.31
607. 19

-5588. 3 I
2099 r . OO
19972.06
5793 .92
4145 .44

5534 .8 t
-85t9.75
3620. 3 I
4954.8 I

-6935 . OO
-268 .96
256A.A7

4353.50
3579.8 I

5s I .81
-1779.81
-5649 . 3 I

211 .20
1948.43

l¡)
Oì
(Jl



Table 40

SUMMARY NET FARtf INCOME, NBT CASH FLOI^I AND NET FARM I^IORTH

Simulatíon
Year

1965
I 966
I 967
1968
1969

5 YR AVG

Net
Farm

Income

1970
197 I
1972
1973
197 4

YR AVG
YR AVG

1975
f 976
1977
1978
I 979

YR AVG
YR AVG

1980
198 I
I 982
1983
1984

YR AVG
YR AVG

STD DEV
STD ERR
c. v.
MINIMUM
MAX IMUM

7580.89
24942.16
20657 . l6
19580. Ol
20388. 04
I 8629 . 64

13281.89
34A49.A4
7 4U.1A .94

239224.62
202800.94
I 12835. l9

6s7.52 .44

2o,ao47 .25
22A34A.94
32177 4 .62
331589.50
267727 .37
27 1497 .37
I 34320.69

273730.41
292692 . I I
318038.06
342462.75
3s4650. s 1

3t6314.75
179819.25

134913. l9
30167 .51

o. 75
7580.89

354650. I t

Annual Change
ín Net Farm

Income

5
to

o.o
17361 .27
-4285 . OO
- 1077. t5

808 . 03
3201.79

-7 106. 16
21567.95
39 169. lo

165205.69
-36423 .69
364A2.57
2169 l. l1

5246.3 I
20301 .69
93425 .69
9814.87

-63862. l2
t 298s . 29
18581.89

6003.44
18962.OO
25345.25
24424.69
12188.06
I 7384 . 69
I 8266 . 83

5
15

Net
Cash
Flow

tsegz.gt
1025. l6
2338 .95

I 5256 .99
1s545.80
9959.96

5221 .62
17790.44
55536. 3 t

19t376.OO
t40464 .8 I
a2077.41
46018.89

171157.3r
215178.56
277607.87
280899.69
244794.62
237927 .56
109988. 37

221654.OO
243502 . 06
27 t959.OO
298993 .87
196732.2F
246568. tf.
144f33.31

I r4016.87
25494 .95

o. 79
to25. 16

298993.87

Annual Change
in Net Cash

Flow

5
20

FOR TREAI},IENT I1

o.o
-14607.75

f3t3.79
r2918.04

288 .8 1

-21 .78

- 10324. t8
12568.81
37745.47

I 35839 .69
-5091 t. 19
24983.80
13870.21

30692. sO
44021 .25
62429.31
3291.81

-36r05.OO
20865.96
I 6368 . 69

-23140.62
2r848.06
28456.94
27034.47

- 102261 .62
-9612 .47
953 I .54

NeÈ

Farm
I'IorEh

66r45.12
77755.A7
8A2A2.75
920ss. s6
84228.56
I 1693.56

80926.25
a4220.94
I 1688.8 t

103311.sO
123955.75
94820.62
88257 . 06

129254. t9
r 20544 . 56
125361.87
r3t300.oo
t26315.87
1 26555 . 25
toto23. 12

I 33483 . 62
i39791. l9
143024.8 t
I 43922 . 94
142023.31
140449.12
I 10879.56

26257.61
587t.38

o.24
66145. t2

143922.94

Annual
ín Net

Change
Farm

worth

o.o
I t6 10. 75
10526.87
3772.A1

-7A27.OO
4520.86

-3302 . 3 I
3294 .69

-2532. 12
21622.69
20644.25

7945 .44
6423 .40

5298 .44
-8709.62
4817.3t
s938.12

-4944.12
472.O2

4297 .91

7167 .75
6307.56
3233.62
898. t2

- t899.62
3t41.49
3993.59

(,
Ol
Oì



TABLB 4I

SUMMARY NET FARII INCOME, NET CASII FLOW AND NBT FARM t^tORTIl FOR TRBATI,IENT Iz

Simulat ion
Year

I 965
t966
I 967
I 968
1969

5 YR AVG

NeË
Farm

Income

7580.89
24843. 05
20499.45
t9253 .80
19A22 . 4 1

t8399.9i

12405 .4A
33680. 43
72664.37

2377 14 .56
2012A6.12
1r 1s50. t9
64975 . 05

206496 .94
226A04.G2
320roo. t2
329805.25
265832 .25
269807 .56
I 33252 . 50

27 1536.75
290255.12
315344.8f
339486 . 06
35 I 350.62
313594.37
I 78338 . OO

1340s9. t2
29976 .53

o. 75
7580. 89

35 1 350. 62

Annual Change
in Net Farm

Income

t970
1971
1972
I 973
197 4

YR AVG
YR AVG

1975
I 976
1977
1978
t979

YR AVG
YR AVG

t980
198 I
I 982
I 983
1984

YR AVG
YR AVG

5
10

o.o
17262. 16
-4343.60
-1245.65

568 .62
3060. 38

-7416,.94
21274.95
38983.95

165050.19
-3642A .44
36292.73
21522.AO

52 rO.8 t
20307 .69
93295. sO
9705. t2

-63973 . OO
12909.22
14446.52

5704.50
187 t8. 37
25089.69
24141.25
I 1864.56
17103 .67
18093. r4

Net
Cash
Flow

5
t5

r5632.9t
1905.05
5381. t8

r8539.47
18888. 39
r 2069 . 39

86t5.20
19702.75
56796 . 3 1

190696 . OO
t39653.81
83092 .8 I
4758 L 10

t6938 I .50
21347€,.62
277033. s6
280063.94
244890. t9
236969. OO
I r07 10. 37

222319.94
243A43.25
27 1907 .8 I
29A757 .25
197066. 25
24677A.75
144727 .50

r 12843.50
25232.57

o. 78
1905 . 05

294757 .25

Annual Change
ín Net Cash

Flow

5
20

STD DEV
STD ERRc. v.
MINIMUM
MAXIMUM

o.o
- 13727.86

3476. t3
13t58.29

348 .92
8t3.87

-1o273.18
r 1087.5s
37093.56

I 33899 . 69
-51o42. t9
24153.07
I 3780. 09

29727 .69
44095.12
635s6.94

3030. 37
-35 173 . 75
21047.27
16375 . 5 I

-22570.25
2t523.31
28064 .56
26A49 .44

-10t691.OO
-9564 .79
9549. t2

Net
Farm
úIorth

66 145. t2
76779 . OO
84642.37
85534 .56
74484.50
77517 .06

67472.19
68079.37
6249 I . 06
83482 . 06

103454. t2
76995.75
77256 .44

108988.94
f00469. t9
t04089.50
t09044 . 3 I
102 lo9.3 t
t04940. 25
86484 . 3 I

106462 .8 I
I too42 .62
I 10594 .44
lo88 t4 .62
t03 t6s. 3 t
10781s.94
91817. t9

17377 .55
3885.74

o. t9
6249t.06

I 10594.44

Annual Change
ín Net Farm

lrlorËh

o.o
10633.87
7A65.37
892. 19

- f 1050. 06
2044.a4

-7012.3t
607. t9

-5588.3 I
20991.OO
19972 . 06
5793.92
4145.44

5534.8 I
-85 t9. 75
3620. 3 I
49s4 .8 I

-6935 . OO
-268.96
2568.87

4353.50
3579.8 1

5s t .81
-t779.8t
-5649.3 I

211 .20
t948.43

(,
Ot{
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FIGURE 18

NET FARM CASTI FLOI,¡, NET FARM INCOME AND NET FARM
I,IORTTI FOR SCENARIO 3 (TREATI"ENTS 9-1.2)

560

¡480

400

320

560

480

400

at

€.*o
o
ø 24O
ttc6ø
3 reoE

80

o

.60

560

¡¡80

400

ao

f; azo.o
o
g 24O

fit
tt,

=€ 160

80

o

-80

5rO15
Simulalþn Year
Treatment 9

10

Simulatk¡n Year

Treatment

t
g
-o
c¡

o
st
tt
6!,)o

51015
Simulatk¡n t¡'ear

Treat¡nent 10

Sim¡lation Year

TreatmenË 12

15 20

11

NET FARM CASH FLOW
NET FARM INCOME
NET FARM WORTH



.CHAPTER IX

ANALYSIS OF EXPERIT'ÍENTAT RESTILÎS - PART IV

SCENARIO IV - REST]LTS AND DISCUSSIONS

. Scenario 4 conpares the totai effects of share rental as a nethod

of land control- arrangement in conbination with debt structure relation-

ship and rate of return on productive assets on net fa:m income, net

farm cash flow and net farm worth. The treatments in the scenario are

as folLows:

Treatnenc 13. Share rental land control arrangement by rate of return

on productive assets equal to the interesË charged farmers by the Farn

Credit Corporation of Canada under the Fa:m Credit Act (FCAI') ¡vith a

debt structure relationship equal to the ratio of short ter¡¡ debts to

long term debrs (STD/LTD).

Treatnent 14. Share rental land control arrangement by rate of reËurn

on productive assets equal to the interest charged farmers by the Farm

credít corporation of canada under the Farn credit Act (FCAF) qrith a

debt strucËure relationship equal- to the raËio of nedium tern d,ebt Ëo

long rerm debr (MTD/LTD).

Treatnent 15. Share rental land control arrangenent (SR) by rate of

returrr on productive assets equal. to the annual rate of inflation as

reflected by the Consumer Price Index (IR) and a debt structure

relationship equal to short rerm debts/long term debts (srD/LTD).

Treatnent 16. Share rental land control arrangenent (SR) by rate of

return on productive assets equal to the annual rate of infLation as

reflected by the consumer price index (IR) and a debt structure relation-

ship of nedium tern debr ro long term debr (UfO/lfO).

369
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Net Farm Income

The farm cash income sËatement for the base is shown in Table D.44.

Showing the same behavioural trend over the twenty year simulaËion run,

net farm income for the share rental base had a range in values fiorn

$858 in 1965 to ç237,61-6 in 1984. The mean value was $115,651 with a

standard deviation of $93 r9L9, a standard error of $21,001 and a

coefficíent of variation of 0.81. The spread and precision of the

annual values and the flêêo: are shorsn to be wide in the forrner and

good in the latter" The variability of net'fa:m income is in agree-

nent r,7ith the pattern of net farm íncome behaviour in Manitoba and

the Prairies. One example of change will be examined here to refresh

the reasons for upward and dowru¡ard movements in net fam income.

Net farm income increased from $40,370 in L972 to $t5O'813 in

1973 then felL to $103,916 in Lg74. The increase of 274 peteent

foll-owed by Ëhe decrease of 3l- percent is reflective of the real

worLd behaviour of net farm income due to the uncertaintÍes of prices,

yields, marketings and weather conditions. Farm receipts comprising

crop sales a¡nounted to $1211016 in L972 but increased to Ç2741289 ín

1973, an increase of 127 percent. The increase in farm receipts was

due to the conbination of increased share rental land increased prices

and increased yields of crops.

The way the model allocates additional control land,'thaË is, by

how much each crop contributes lo the profitability of the farn in the

previous year, contributes Ëo the crop receipËs. Thus, the more wheat

or flax seed contributes the more area will each be allocaËed and the

more will be its con¡ribution, especially if prices, yields and
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quantities Earketed increase as Ëhe model trends indicate.

At the same time farm expenses increased by 62 percent. This

increase was due to a 202 percent increase in cost of share renting

but roachinery, building and current operating expenses also increased

by 7, 13, and L3 percent, respectively. The amount of expenses paid

for ínterest declíned by 12 percent sirnply because of the declining

borrowing for land purchases. The declines ín expenses stems partly

fro¡n the fact that the nodel dictates a 33 percent contribution to

variable expenses by the landlord of share rented area.

The combined effects of the increased receipts and increased

but srnaller farm expenses lras an increase in net cash income of 235

percerit. I^fith depreciation declining by 9 percent and nonfarm

income only increasing by $9Zg ot 25 percent, net farm income increased.

The financial strength and operational efficiency are revealed by the

value of the quantity of funds in surplus for investment purposes"

Thís averaged $103 1269 over the trüenty year run. The gross ratio

averaged 0.61, implying that for every dollar of crop receiptsr 6l

cents went to pay for expenses and 39 cents rüere received as net farm

income. The capital turnover ratio averaged 1.44 suggesting that for

each dollar invested, $L.44 of crop receipts were generated. The rate

of return on capital averaged 0.71, that ís, the return on investmenË

r¡as 71 cents. The average growth in net farm income over the twenty

year run was $12 r46L.

In treatment 13 (Table D,44ì net farm income increased from

$81177 in 1965 ro $259,531 in 1984 and showed an overaLl mean net farm

income over the Èr^7enty year run of $129 ,467 . Despite this generally

increasing t,endency, however, declining but positive changes occurred
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inter yearly. Thus, ín.L967, L969, 1970, L974 and 1979 declines in net

farm incope T,vere observed; in other years increases \tere generated. As

was done in previous discussions an example of an interyear decline and

one of increase will be examined in order to illustrate the tabular

values.

- In L974, net farm income declined by 27 percent from 1973, a net

change of $43 1375. As has been repeatedly illustrated this was due to

changes in the component variables fron which net farm income is

derived

Total fa:m receipts ín L974 was L9 percent less than its value in

1973 due Ëo changes in prices, yields, marketing and nix of croPs gror'tn.

At the same time, total farm expenses only declíned 8 percent resulting

in a net cash inco¡ne that was 28 percent less than ín L973. Although,

non farm income increased by 31 Percent, change in inventory declined

by $818, L48 percent, and depreciation íncreased by 81 percent. These

changes culminated in the decline in net farm income.

Tn L977, net farn income increased by 44 percent above L976"

the table reveals that farm receipts increased by 30 PercenË and far¡o

expenses by 19 percent resulting in a net cash income thaË was 40

percent higher in 1973. Nonfarm income increased by 5 percent, change

in value of inventory increased and total depreciation declined by 39

percenË. At the same tine the quantity borrowed declined 80 percent

reflecting a substantial drop in interest costs

Treatment 14 (table D.45) showed that net farm incone like the

behaviour in treatnenË 13, typified the behaviour of the general roodel

boËh in terms of increasing tendency Punctuated by some years of
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declines saËisfactorily explained. It ranged from a mininum of $8r117

to a maximtrm of ç256r23L ínL962 and a mean over twenty year of $1271989.

The five yearly means show Ëhat net faro income, on aveïage, have

increased. The largest increase occurred between the first two five-year

periods. The average mean grorùth values indicate that after ten years

the average rate of growth was $L2 rLO7, significantly higher than the

value after fíve years. The value after fifteen years r¡as atnost

identical to that after tÍrenty years.

For treatment 15 (table D.46) net farm ineome ranged from a mininr:n

of $7,581 to a maximum of $269,836 in 1984" The twenty year mean for

Lhe run was $138 r25L" The comparative figures for treaËnent 16 (table O.

47) were $7,581 to a maximr.¡m of ç2661533 and an overall nean of

$136,791.

The nean net farm income values progressively increased from

$15,031 in treatment 15 and $14,801 in treatment 16 to $87,152 and

$85,909. After the first five-years $87 ,L52 f.or treatment 15 and

$851909 for t,reatnenË 16 after the second five-year period to $207r7L3

(rrearment 15) and $206,061 (treatment 16), after the third five-year

period to $243,L07 (treatment 15) and Ç240,392 (treatment 16).

An examination of the mêan atËained. growËh at five yearly inter-

vals revealsthat the average growth in income after five years was much

less than those at the end of successive fíve-year periods. Thus' at

the end of ten-years the average growth was $17 1230 for treatment 15

and $171159 for treatment 16. l{owever, it was also revealed that the

average growth after fifteen and. twenty years remained essenËially the

same.
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Net Farm Income Summary

Table 45 sr,r^marizes the situation for the scenario. All Ëteatments

were beËter Ëhan the base in terms of maximr¡m net farm income attained,

the highest trean achieved, the highest Eeari growth, anó raËe of return

on capital. All treatments experienced the sa.me capital- turnover ratio

as the base but the gross raÈio for the base ¡¡hile equal to those treat-

ments L4 and 16 was greater than those of Ereatments 13 and 15. TreaËment

15 - share rental with IR and STD/LTÐ was the most superior. Treatment 16

- share rent with IR and IfID/LTD was next, folLowed by treatment 13 -

share rent with FCAF and STD/LTD, tïeatnent 14 - share rent with FCAI and

MfD/tTD. The base performed the worst.

Share.rent land control in conbination wíth the infLation rate as

the rate of returrr on productive assets and either debt structure ratio

outperformed share rent in corabination with the rate of return equal to

the interest charged by the Farn credit corporation and either debt

sËructure ratio. Share rent in combination with FCAF produced better

net farm income in association r¡ith a debt structure of STD/LTD than

r¡ith MID/LTD. Share rent with rate of returrr equal to FCAF did better

in combination with STD/LTD than r¡íttr t'ttu/LTD.
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SUMMARY NEN F/\RM I}TæME æMPARTSONS FOR SCEN¡\RTO 4

Base 4

8s8 (6s)
237,6L61841

5r8Br
62,9l.2

18o,8oo
2L3,OL2

34, 396
196r 906

1r5,651
93,9t9
2l,0ol

0.8r

1r 185
1lr45I
L2,534
L2,46L

0.61
L.44

0.7r

'I.t

13

8,L77165l
25,953 (84)

14,830
731235

I96,939
232,866

44 rO32
2L4 t902

L29,467
98,2L5
2L,962

0.76

1r828
L2rl07
L3,282
13r231

0.60
r.44
0.80

Treat¡sant

14

8,177 (65)
256,23L184

14,610
7r1950

L95,249
230,146

43,280
2I2,697

I27,989
97,356
2]-t769

0.76

Lt687
11,939
13,145
13ro55

0.61
L.44

0. B0

15

7,581 (651
269,836 (84)

15r031
87,L52

2O7 t7L3
243,1O7

51,092
225|ALO

138,25r
ro3,742
23rLg1' 0.75

r,711
L7,32O
14,071
13rB03

0.60
L.44

0.85

I6

7,581(65)
266,533 (84)

14r80r
85r909

206rO6L
240t392

i

50,355
223,226

L36,7gL :

102,899
23r009

0.75

1r569
17rl59
13,937
L31629

0.61
I.44
0.85

¡4ean

7 oB79
257 t554

14,8r8
79,561

2Ol-,49O
236 1627

47,rgo
2]-9,O59

l,33,124
100,553
22t484

0.75

L,699
14,631
13,609
L3t429

0.60
1.44

0.82

u)\¡
Ul
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Net Cash Flow

Table D.48 shows Lhe.farm cash flow statement for the base. The

neË cash flow for this share rent base shorved wide variability as did

the other bases discussed previousLy and supports the obsen¡ation that

net, cash flow is very variable and more so than both uet farm income

and net farm worth. The values ranged fron $446 in 1966 to $241'891

in 1984. The twenr,y year mean l¡as $1111690 with a standard deviation

of $89 1498, a standard error of $20,012 and a coefficient of variation

of 0.81. The overall nean growEh in net cash fl-ow was $11 ,902"

Throughout the trr/enty years of run, patterns of behaviour reflecË

what has become the normal behaviour of upward and downr¡ard movements

partly explainabLe by the conditions of production and rnarketing and

their effecËs on t,he component varíables of the net cash flow system

of equaLions. Thusrchangeç in ne¿ cash fLow are dependenË on the cash

inflow - cash ouËflow relaÊionships. In addition, tocal inflow depends

on the direction and nagnitude of value of erop sales, amourtt of money

borrowed, off farm income, and other income. lotal outflow depends on

the direction and nagnitude of share rent' expenses, interest paid on

fann debts, principle paid on loans and investment income.

In this base where share rent is the forn of land control one

would expect that share rent will be the most fornidable variable on

the expenses side and ulti¡natel-y in the r¿hole farn financial situation,

interest paid on debts will be l-ess than in the case of full ownership,

and dependent on the efficiency of the farm, less than in the case of

cash rental. For example, neÈ cash flow was $138,183 in 1973 but was

$38,839 in L972. In L974, it was $103,269. Total inflow in 1972 was
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$130,437 but rose by LL4 percent in 1973. This increase was due to a

126 percent increase in value of crop sales but a 77 percent decrease

in amount borror¿ed. Total outflo\ü, on the oËher hand, increased but

only by 55 percent. Of this share renË increase by 2O2 percent betroeen

L972 and L973. Interest paid on farm debts declined by 12 percent',

principle paid on Loan declined by 6 percent and expenses increased

by 11 percent ovex L972.

Tn L974, net cash flow felI by 25 percent due to a 15 Percent

fall in inflor,r combined with a 5 percent decline in outflow. Share

rent cost declined by 27 percent as the erop sales on which it Ís

dependent falls. Sirnilar behaviour and rauíonale apply Lo treatments

13-16.

The net, cash flow for aLl experiments in this scenario are

expected to replicate Ëhe general behaviour shown by the model as

ramified in earlier discussions. The extent of the behaviour is

expected to vary as differenË contributory factors inpact differently

on share rental as conpared to other 1-and procurement measures. The

expecËed generally increasing tendency with interyear declining

situations of both positive and negative dimensions are again shown.

It should also be expected that net cash flow values being tied closely

to net farm incone, will exhibit essentially the same type of changes

and at roughly the same tine though of different rnagnitude to thaË of-

net, r-arm income.

In treatment 13 (lable D.49), net cash flor¿ ranges f::on -$1 ,226 in

L967 to ç24L,428 ít L984, with a tr,renty year mean of $111,653. This

wide range shows tremendous variation and emphasizes the volatile nature

of the variables that contribute to the net cash flor¿. A similar
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situation was identified for the neÈ fa::m income earlier and wiLL be

discussed in more detail a littLe later. The enhanced volalitil-y of

net farm cash flow is reflected in Ehe negative values especially in

the early years. these ímply a¡r inability of the business to neet

iËs costs and under normal circr:mstances means bankruptcy and failure

Ëo survíve.

Although, net cash flor¡ declined in L966, L967, L970, L974 ar'd

Lg7g, only in 1966 and L967 were values of net cash flor¡ negative. In

the absence of savings (surplus) to tide over the business, the firm

will not surrrive. Ilowever, havíng credit availability allowed the firm

to survive the adverse years and turn the business into a successful

l-ong t,erm operation.

Ner cash flow fell fron $15,622 ín 1965 to -$798 in 1966 and even

lower to $1 1226 ín L967 " Thereafter, net cash flow increased and

although it dropped significantly in 1970, it was still positive and

continued to show strong cash flow performance for Ëhe rest of the

run.

Total inflow declined by 20 percent while totaL outflow increased

by 18 percent in 1966 below 1965. In 1967, Ëotal inflow was 9 peïcent

below its 1965 value while total outflo¡¡ was 36 percent greater over

the Ëwo year period. A closer look at the componerits of total inflow

and oucflo\r serves to explain the changes. The najor componenËs of

inflow are crop sales, machinery sales, nonfarm- income and amount

borrowed. The decrease in inflow was primaril-y due Eo the decline

in borrowing from. ç2L,294 in 1965 ro $1,500 ín L966 ro zero ín L967.

At the s¡me time, however, crop sales were not increasing thaE
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significantly nor was nonfarm come to compensate for the declirne.

Meanwhile, as a result of the earlier borrowing to acquire

machinery and implement, the interest paid on fa:m debts and principal

paid continued. Additionally, as share rental procurement increased,

the share rental cost increased as were aL1 crops, buildings and

nachinery expenses. The net, result of all the above lras negatively

recorded net cash fLo¡¡. Bankruptcy was avoided by use of surplus.

The contrary behaviour in net cash flow is exenplified by the

change between L972 arld L973" Net cash flow increased by 250 percent

in that period. Total inflow grew by 114 percent priúarily due to

increased crop sales while total outflow grew by 54 percent, relativeLy

much l-ess than the increase in Ëotal outflor,t"

The five year average neË cash flor¡ shown in Table 44 highLight

the growing strength in Ehe operation of the business. I,lhereas Ehe

first five-year average was only $71066 again reflecling the'early

struggle to keep the farm oPeration going, the second shows a growing

process cukninating in a períod of very rapid growth reflected by the

third five-year mean and finally essentially one of consolidation a¡rd

naturity. The mean gro!úth at five year intet:vals shor¿n in Ehe table

also refLecËed this patte]:]ir. Thus, at the end of five years, the average

grorüth in net cash flow vras still a negative value. As the farm opera-

tion expanded and management bec¡me ef f icient, the average gror,¡th was

$9,935 at the end of ten years. The average gro$lth for fifteen years

was $12,130 and $11,885 at Lhe end of t\4tenty years, once again reflect-

ing Ehac fully operative business

Essentiall-y, the same patterns are exhibited by treatnents 14, 15

and 16 (Tables D.SO-D.52), though the raagnitudes vary. The net cash flov¡



I,,finimun $
¡laximun $

l¡þans
Five Years $
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2
3
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2

I\nrenty Years $
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Grou¡th at $
5 Years
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TABI,E 43

ST]I,ü4AF[T NEß CA.SH F'IOI¡T æI.,IPARTSONS FOR SCEÎitrARTO 4

Base 4

446(661
24r,891 (84)

9 rL2g
58,582

L76,L68
202,879

33r856
L89,524

111,690
89,498
20,OL2

0.80

-424
9,724

12r001
Ll.,9O2

13

-L,2261671
24L,428(841

7,066
59,2LI

L77,875
2O2r45g

33,138
LgO,L67

111,653
90,483
20,233
0.8r

-Ir140
9r935

12,130
11r885

Treat¡rent

14

s04 (66)
24L,7621841

9 1226
601226

L76,9L7
202!670

34 1726
189,753

rLz,259
89r 337
l-,9,976

0.80

-305
9r 845

L2 rL36
LL,9O2

15

-L,244(671
241,183 (84)

7 1062
58,666

L77,475
202,L88

321864
189,83r

111,347
90 1205
20,L7O

0.Bt

-1,r38
9,8O2

12,105
11,871

16

-r3 (66)
241,547 (841

9rL7L
591872

L76,69L
202,456

34t52L
189,573

LLz,O47
89r2L6
19 1949

0.80

-302
9,736

L2,L20
11,890,

I\,!ean

-495
24L,48O

8rr31
59,494

L77,239
2021443

33r812
189,831

ltr,826
89,810
20,082

0.90

-72L
ö,azl

L2,l,23
11,887 (¡)

@o
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for rrearmenr 14 ranged from $504 in 1966 to $241,762 ín 1984, wirh a

twenty year mean of $112 1259; Ëhe range for treatment L5 was $1 1244 Ln

L967 to ç24L,183 in 1984 and a tTrenry year mean of $L11 ,347. Trearmenr

16 vaLues of net cash fLow raaged from -$13 in 1966 to $241,547 it L984

and a twenty year mean of $1121047, table 44 tefers.

The five yearly average net cash flów for Ëreatments 14, 15 and 16

convey the same pattern of behaviour and sinilar type of infornation and

the average growth in net cash flow at five, ten, fifteen and twenty

years like¡¡ise enphasizing the same" The comparisons of the tTeatments

will be presenËed in the scenario sru¡mary later.

There were very slight but insignificant differences between all

Ëreatments and base irnpl-ying that the factors do not augtrent net cash

f lor¿.

Net Farm [,]orth

Table D.53 presents the farm worth statement for the base. The

share rent base run had a range of values fron $661145 to $1431970, a

mean of $1061504, a standard deviation of ç28,740, a standard error of

ç61427 and a coefficient of varíation of O.27. Net fa:mworth showed

an average annual attained financial growth of $3 ,996. Despite inter-

year variaËions, neË farm worth continued an increasing trend throughout

Ëhe experimenËal run. Changes during the years are caused by changes

in the behaviour of the nodel but al-so reflect specific impacts of

treatments on the componenË variables. Changes among t,Teatnents are

mainly due Eo treaËment differences.

¡o¡ ¿3:mp1e, in 1966, net farm worth appreciated over 1965 by 16
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percent due to a 6 percent increase in total assets and a 9 percent

decrease in t9ta1 liabilities. The increase in assets was due to a

24 percent increase in short term assets. The latter was mainly due

to a 47 percent increase in value of crop in inventory. A 4 percent

decline in rnedir¡m term assets due to depreciation and a 6 percent

increase in long Ëerm assets accompanied the increase in short tern

assets. The increase in value of long term assets reflect price

increase for land showing uP as a capital gain.

The decline in total liabilities resulted fron a 33 percent

d.ecline in short tern l-iabilities, a 10 Perceût decline in nedium

term debt and a 5 percent drop in long tern liabilities.

Net farn worth showed less varíability and more precision than

net farm income and net cash flow. The debt/equity ratio indicates

thaË for each dollar of equity the business carries 42 cerits of debt.

The annual net farm worth of the four Lreatments comprising this

scenario will be expected to confo:m to the behaviour depicted by the

nodel and earlier displayed, described and explained in the valídation

scenario and in the discussion of the base. The major behavioural

pattern include a generally eontinuously íncreasing function of time

with less variability and more stability than both net farm income

and neË cash flow

Tables D.54-D.57 rev,eals the values for net farm worth for treatnents

13-16. For tïeatment 13, net farm worth ranges fron $66,145 in 1965

to $143,925 in 1983 and a trrenÈy year mean net farm worth of $110,898.

Of Ëhe tvrenty years, declines in net farm worth were found in 1969,

Ig7O, 1972, L976,1979 and L974. The reasons for these declines and,

indeed, for increases are inextricably tied up to Ehe asseËs and
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Liabilities of the bala¡rce sheet. To the extent that total asseÈs shot¡

a change reflecting values greater than total liabilities, to that exterit

will net farm worth be positive and vice versa"

The declines in net farm worth between years much less than those

declines for net cash flow and net farn worth. In 1969, net farn worth

dropped by 9 percent below its value ia 1968. Looking at the value for

total assets in the tablerit is seeo Eo have decreased by 4 percent in

L969 conpared to 1968; at the same tine, total liabilities were increas-

ing by 9 percent. The net resul-t of latter increase and fo::mer decrease

qras a 9 percent drop in net farm worth.

The table shows, likewise, that short term assets decLined by 36

percent from 1968. This decline was the result of a seven-foLd, depletion

in value of crops in inventory. The value of rnedir-rn term assets, machinery

and implements, increased by 21 percent while long term assets declined

by 10 percent,, due to a combination of value change.

Correspondingly, on the liabilities side, short term liabilities

declined, medium tern liabilities increased due to borrowing to acquire

nedir¡m Ëerm assets and long term liabilities declined as payments are

nade. Increases in net farm worth reflect the contrary circumstarices

of opposing trends.

Net far-m worth for EreaËnent 13, as revealed by the five year

averages, display increases up to the fourth five-year period. The

rate of increase of the fivæyear means vary, however, with the mean

rate betr¿een the first and second five-years being greater (16 percenc

nore) than that between the third and fourth (11 percent more) but less

than that between the second and third periods (34 percent).

The growth ín net farm worth at five yearly intervals depict a
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similar theme. At the end of five years, the average growth was $4 1520,

while that at.the end of ten years vas 42 percent higher. After fifteen

years, the average growth r¿as 33 percent lower than that aË the end of

ten years. The mean gro$rth in neË f arm worth at the end of tvrenty years

was 7 percent less than thaË at the end of fifteen years.

The behavioural tendencies of treatments 14, 15 and 16 as expectedr

paraIleI those of treatment 13 with only rnagnitudinal dÍfferences. The

net farm worth for treatment 14 ranged from g621 47g in L972 Eo $1101597

in 1982 with a twenty year mean of $91,875. t?eatment 15 had values of
net farm worth ranging from $661145 in 1965 to gl43 t964 in 19g3r and a

twenty year mean of g1l0r59g.

Summary Scenariq Analysis

All treatments attained lor¡er levels of net farm r¡orth and higher

means than the base (Table 44). Treatment l5rshare rent - rate of returrr

on productive assets equal- to the inflation rat,e - short term debt /Long

tenn debt relationship was the besti second was treatnent 13, share rent

land conËrol - rate of returrr on productive assets euqal to FCAF - short

tern debt /Long tern debt structure. TreatmenË 13 r¡as beËter than

treatment 15 which was better Èhan the base in terms of the means. The

base was bet,ter than treatments 14 and 16. In terms of debt/equity

treatment 13 was beLter than treatment 15, which was better than the base.

The base was better Ëhan treatments 14 and 16.

share rent land control with a rate of return equal Ëo FCAF gives

a higher level of net worth and a larger maxímr:n with a debt structure

relationship of short term debt /lorrg term debt than with nedium tern
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SUMMARY NET FARM I,illt{flI COI,IPARISOI{S I,OR SCEIIARIO 4

Base 4

66,145 (65)
143,970 (83)

78,O72
84r 381

L23,066
L40.499

8L,227
I3r,783
106,504

28,74O
6,427
o.27

4 r5L6
0.42

3r'196

2,4Og
5,488
4,3O2
3,996

L3

66,r45 (65)
143,925 (83)

Treatnent

T4

81,698
94,833

126,613
140,451

88,265
133,532

110,898
26,263
5,873
o.24

4,535
0.35

3t794

4 1520
6r42L
4,298
3rgg4

62,4781721
110,597 (82)

77 1678
77,O08

LO4 t997
r07,818

77,343
l-06,407

91,875
17,356

3,881
0. t9

6 r-106
0.62

1,851

2,096
4rL42
21569
1,950

15

66r145 (65)
143,964 (83)

BL,697
9'3r 966

],26,2BB
LAO,442

87,831
133,365

110,598
26 1368
5,896
o.24

755
0.36

3,796

4,520
6,346
4,287
3.,996

16

62,239(721
110,597 (82)

77,52L
76r82]-

r040997
107,818

77,L7L
L06r4O7

91,.789
L7,458

3r 904
0.19

5r838
o.62

1,85r

2r083
4 rL43
2,569
L,949

l,Iean

64r25L
L27,27L

79,648
851657

r]-s,724
L24,l,32

821652
119,928

I0r,290
2r,86l
4,BB8
o.2I

4r458
0.49

. 21823

3,305
5,263
3,431
2,972
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debt/long Uerm debt. Better financial position is also given by the

former. Sinilarl-y, share rent with an inflation raËe as rate of

return on producËive assets perforns better with STD/LID chan with

IfID/L1Ð. The range in value for treatmenË L6 was $48,358, from a

minimum of $110 ,597 in 1982 with an overall mean of $91 ,789.

. TabLes 45r46, 47r48 and 49 illustrate the slxmary net farm

income, net cash fi-ow and net farm worth for Base 4 and Treatments

l3-L6, respectively. Figure 20 illustrates the Scenario 4 situation,

treatmenËs 13-16, graPhicallY,



Simulac íon
Year

. I'ABLE 45

SUMMARY NllT FARI'I INCOIIB, NET CASH FLOI^I AND NET FARM I,IORTH FOR BASE

I 965
I 966
I 967
1 968
I 969

5 YR AVG

NeL
Farm

Income

a57 .7A
10431.43
5868.52
6645.98
5599.62
5880.66

3575.88
1 5883 . 75
40370. OO

150813.12
1039r6.12
62911.77
34396.22

I 33909 . 87
147403.37
2t8665. t9
227694.65
I 76328 . 69
I 80800. 3 I
83 t97 . 56

183066.25
196567 .44
215239.A7
232570.25
237616 .44
213012.OO
I t565t. t9

93918.87
2 fooo. 90

o.8 t
457 .78

237616 .44

1970
197 1

1972
I 973
197 4

YR AVG
YR AVG

197 5
I 976
1977
t978
1 979

YR AVG
YR AVG

t980
198 I
I 982
1983
1 984

YR AVG
YR AVG

STD DEV
STD ERR
c. v.
MINIMUM
MAX I MUM

Annual Change
in NeE Farm

trncome

5
to

o.o
9573.66

-4562.9 I
777.46

- t046 .36
r r85.46

-2023.74
12307.86
244A6.25

I 10443. l2
-46897 . OO

I 9663 . 30
I1450.92

29993 .75
I 3493 . sO
71261 .Al
9029.50

-5t366.OO
14482.51
I 2533 .63

6737 .56
13501. t9
18672 .44
I 7330. 37
5046. 19

12257 .55
I 2460. 98

5
15

Net
Cash
Flow

t 5753 . 93
446 . OO
990. 46

14396.2 I
r 40s8 . 89
9129 . rO

2179 .44
10440. 12
38839 . 06

138183.06
103269 . 06
58582. t5
33855.62

123985.31
163179.69
203562 . 06
206352 .62
1fJ3762 -94
I 76 168 .50
I 1293. f9

163533.25
180577.69
203414. l2
224979.81
24 189 I .25
202879. t9
I I 1689.69

89497 .62
20012.2a

o.80
446 . OO

24r891.25

Annual Change
ín Net Cash

Flow

5
20

o.o
-t5307.93

544.46
13los.7s
-337.31
-423.76

- I 1879.46
8260.69

28398 .94
99344 . OO

-34914.OO
17A42.02
9723.89

207 16.25
39 t94 . 37
40342.37
2790. 56

-22589.69
16098.77
I 2000.64

-20229.69
17044.44
22436 .44
21565.69
1691 I .44
I 1625 .66
I l90t .96

Net
Farm
[,Iorth

66145.12
76659.25
85606. 25
86 168 .94
757AO.44
78072 . OO

70460. I I
72297 .69
70102. t9
93509.8 I

I tss37.oo
84381.50
41226.75

122647 .87
115169.56
121703.50
I 29438 . 50
t2637t.8t
123066.25
95173. t9

I 33537 . 69
139A42.87
143074.OO
143970. r9
142068.25
f40498.56
.l06504 .50

24740.27
6426.52

o.27
66145. t2

t43970.19

Annual Change
in Net Farm

[,lorth

o.o
tosf 4. t2
8947 . OO

562 .69
- 10388. sO

2408 .83

-5319.62
t836. 87

-2r95.sO
23407 .62
22027 .19
795f.3î
5487 .98

7 110.a7
-7474.31
6533.94
7735. OO

-3066 .69
2166.96
4301.91

7165.87
6305. t9
3231. 12
896.19

- r90t .94
3139.29
3995.95 (,
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Simulat ion
Year

sul'fMARY NET FARH INCOME, NET CASH FLOI^I AND NET FARM I^IORTH FOR TREATMENT t3

1965
r966
t967
I 968
I 969

5 YR AVG

Net
Farm

Income

1970
197 I
1972
I 973
197 4

YR AVG
YR AVG

I 975
I 976
1977
1978
1979

YR AVG
YR AVG -

1980
t98 I
I 982
I 983
1984

YR AVG
YR AVG

STD DEV
STD ERR
c. v.
MINIMUM
MAX IMUM

8177.30
182r9.14
1 5533 . 58
t6728 .96
I 5490 . 58
14829.91

14074 .59
25569.82
4AA68 .44

1605 18 . 06
tr7t43.oo
73234.75
44032.34

14850.l .44
16338 I .50
23sO15.56
243699 .50
194097.37
196939 . 06
95001. 19

20t164.81
2 15302 . t9
234857 .94
253475.31
259530. I I
232866. l9
129467.44

98215.50
2196t.65

o. 76
8177.30

259530.8 I

Annual Chanfe
in Net Farnì

Income

5
to

TABLE 46

o.o
roo4 t .85
-2685.56

I t95. 38
-t238.38

1828.32

-t415.99
I t495 .23
2329A.62

I t t649.56
-43375 . 06
20330. 46
12107 .24

3 1 358 .44
I 4880. 06
71634.06
8683.94

-49602. 12
I 5390. 87
t 3279 . 99

7067.44
14137.37
t9555.75
18617.37
6055. sO

I 3086 .69
13229. 12

5
t5

Net
Casfi
it lorl

15622. t8
-798. 02

-t226.36
r0673.80
I to59. 37
7066.19

370. 37
9512.94

40208 . 06
140926.44
t05035.94
592 10. 75
33 I 38 .47

125723.41
I 64889 . 37
205264.25
208062 .2s
f85435.75
I 77875 . 06
8t384.OO

163149.50
t80180.75
202998 .94
224537 .94
24 t42A .37
202459 . 06
I I 1652.75

90483 . OO
20232.61

o.8 t
- 1226.3ø

241428.37

Annual Change
in Net Cash

Flow

5
20

o.o
- 16420.20

-428. 33
t1900. 16

385 .57
- r 140.70

- 10689 . OO
9142.56

30695. t2
too? r8 . 37
-35890. 50

18795.3 I
9934 .86

20687 .87
39t65.56
40374.47
2798 . OO

-22626.50
16079.96
12129.54

-22246.25
t7031.25
228t8.19
21539.OO
16890. 44
f I 198.52
I t884 .54

Net
Farm
[rlorEh

66145.12
77755.87
44273.75
92088.37
84223.69
81697.31

80957. t2
84308.44
81676.19

103288 .8 I
,t23933.06

94832 .69
88265 . OO

129567.37
120512.69
I 25363 . 69
13t302. t2
1263t7.69
1266f2.69
ro1047.56

1 33485 . 87
I 39793 . 50
r43026.94
I 43925 . 50
142025.A7
1404s1.50
I t0898.50

26262.91
5472.57

o.24
66t45. t2

r 43925 . 50

Annual Change
in Net Farm

hlorth

o.o
1r610.7s
105t7.87
38t4.62

-7864 .69
45 19.64

-3266.56
335t.3f

-2632.25
21612.62
20644.25
7941.A7
6420. 88

5634.31
-9054 .69
48st.oo
5938 .44

- 4584 .44
476.92

429A.04

7t68. t9
6307 .62
3233.44
898. s6

-1899.62
3141.64
3993.72
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TABLB 47

SUMMARY NET FARI{ INCOME, NET CASH FLOI^I AND NET FARM I^IoRTH FOR TREAIÌ'{ENT 14

Simulation
Year

1 965
t966
i967
I 968
1969

5 YR AVG

NeE
Farm

Income

I t77.30
.l8120.04
1541t.O1
16414.A1
14924.9s
14609.6t

13198.18
24400.45
475 I 3 .88

t 59008 . oo
r 15628. 19
7 t949.69
43279.67

l469sf. t2
l6 1837 . t9
23334 I .06
24t915.25
192202.25
I 95249 . 37
93936. t9

198970. 75
212864.50
232164.69
250498.62
256230.62
230145.75
127988.56

97356. 19
21769.50

o. 76
8t77.30

256230.62

Annual Change
in Net Farm

Income

1970
1971
1972
1973
197 4

YR AVG
YR AVG

I 975
1976
1977
1978
1979

YR AVG
YR AVG

1980
198 I
I 982
I 983
I 984

YR AVG
YR AVG

5
to

o.o
9942.74

-2709. 03
too3.80

-1489.86
t686 .9 I

- 1726,.77
I 1202 .27
231 13 .43

I I t494.06
-43379.8 I
20140.62
I 1938 .97

31322.94
14886 . 06
7t503.87
8574. 19

-497f3.OO
153t4.8t
13t44.63

6768.50
I 3893 . 7s
19300. t9
18333.94
5732 . OO

1 2805 . 67
I 3055 .43

5
t5

Net
Cash
Flow

15622. t8
-503.80
2235.O2

14375 .9 I
14401 .96
9226.25

3763.94
1 1425 . t2
41464. t2

I 40246 . 50
104224.94
60225.72
34725.98

I 23948 . OO
163ß7.44
204689.94
207226.50
r8s53t.3t
176916.62
82122.A1

1638 15.37
r80s21.87
202947 .75
224301 .31
24 1762 .44
202669. 75
r 12259.50

89337.37
19976.45

o.80
-so3.80

241762.44

Annual Change
in Net Cash

Flow

5
20

STD DEV
SÏD ERRc. v.
MINIMUM
MAX I MUM

o.o
-16125.98

273A.82
12t40.89

26.05
-305. 05

- 10638 . 02
7661. t9

30043. OO
94774.37

-3602 L 56
I 7964 . 59
9444 .7 4

r 9723 . 06
39239.44
4 .l502.50
2536.56

-21695. t9
16261.27
12136.36

-21715.94
16706.50
22425.A7
21353.56
17461 .12
I 1246 .22
I 1902. I I

Net
Farm
I,Jorth

6614s. r2
77364.62
84834 .3 I
85567 .37
7 4479 .62
77674.19

67503 . 06
68 166 .87
62474 .44
83459.37

10343 I .44
770,07 .A1
77343.OO

109302.12
100437 .3 I
10409t.3t
to9046.44
102 1t1.t2
104997 .62
86s61 . t9

t06465 . 06
I too44 .94
I 10596.56
to88 t7 . t9
l03 t67 .87
ro78 18 . 31
I t875 .44

I 7355 .55
3880. 82

o.19
6247A.44

I t0596.56

Annual Change
in Net Farm

llorth

o.o
rt2t9.50
7469.69
733.06

- I fo87 .75
2083.62

-6976.56
663.81

-5688.44
20980.94
r9972 . 06
5790. 36
4142.92

5870.69
-8864 .8 1

36s4 . OO
4955. t2

-6935. 3 I
-264 . 06
2569 . OO

4353.94
3579.87
551.62

- 1779 .37
-5649. 3 1

21 I .35
1948.57
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TABLE 4B

SUllllARY NBT FARH INCOME, NET CASII FLOI^I AND NET FARM I'IORTH FOR TREAII'{ENT 15

Sinulation
Year

r 965
I 966
I 967
I 968
I 969

5 YR AVG

1970
197 I
1972
I 973
197 4

5 YR AVG
10 YR AVG

Net
Farm

Income

7580. 89
22767 .54
1637r.49
14011 . 15
14423.31
15030.86

6757 .24
2452A.A7
55997 .80

r850t6.56
163461.81
87 152 .44
5t09 1.66

159611.37
174199.44
245472.A1
254708.69
204574.31
207713 -31
103298.8 t

2l t438.56
225459.50
245oo9.44
263791.62
269835.56
243 106.75
I 38250. I I

1037 42 .OO
23197 -42

o. 75
6757 .24

269835.56

Annual Change
in Net Farm

Income

o.o
15186.64
-6396.05
-2360. 34

412.16
r7ro.60

-7666.07
17771 .63
3 1468 .93

1290t8.75
-21554.75
29807 .69
r 7320. 09

-3850.44
I 4588 . 06
7 1273.37
9235.87

-50134.37
4222.50

I 4070. 95

6864 .25
14020.94
19549.94
t8782. t9
6043.94

I 3052 . 25
I 3802 .87

1975
I 976
1977
1978
1979

YR AVG
YR AVG

5
t5

Net
Cash
Flor¿

t980
t98 I
1982
1983
1984

5 YR AVG
20 YR AVG

STD DEV
STD ERR
c. v.
MINIMUM
MAX I MUM

t5632.91
-892 .95

- fl43.44
10730. s2
I 108 I .69
706 I .66

523.06
I 1034 .69
40040.94

137A79 .12
103850.62
s8665.69
32863.67

n522A.75
164468 . 06
2o4A76.37
207696.25
185 105 .69
177475.OO
8 r067. 37

162845.87
I 79898 . 06
202732.31
224241.37
24 t t83. l9
2021aa.12
t I t347. sO

90204 .8 t
20170 . 41

o.81
- 1243 .84

24 I 183. l9

Annual Change
in Net Cash

Flow

o.o
- 16525 .86

-350.89
11974.37

351.16
-1f37.81

- to5s8 .62
tos I I .62
29006.25
97838. t9

-34028.50
18553.79
9801 .96

21378 .12
39239. 3 I
40408 . 3 I

2819.87
-22590. 56

1625 i . O1
12 10s.20

-22259.8 I
17052. t9
22834.25
2r549.06
16901 .8 t
I l2rs.50
I t87r.06

Net
Farm
l{orEh

66145. t2
77755.87
aa273.75
92088.37
44223.69
I t697 .3 I

80957. 12
82808.44
80337 .3 I

to2469.56
123261.31
93966 .75
87832 . OO

129041.25
t 20t03 . 06
I 25055 . OO
t31078.OO
12616s.37
I 26288 . 50
100650.8 f

133394. t2
139752.47
143029 .44
143964 . 3 t
142067 .69
14044 L 69
I t0598.50

2636A.42
5896. t6

o.24
66145. t2

t43964.3 I

Annual Change
in NeÈ Farm

I'Iorth

ó.o
I 16 tO. 75
t05 t 7 .87
38 t4 .62

-7864 .69
45t9.64

-3266.56
t85t.3t

-247 I .12
22132.25
20791.75

7AO7 .52
6,346.24

5779.94
-8938. l9
495 I .94
6023. OO

-4912.62
580.8 I

4247 .16

7224.75
6358 .75
3276 .56

934 .87
-t896.62

3 180.46
3995.92 (,
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Simulation
Year

suMt"lARY NET FARI{ INCOME, NET CASH

1965
1966
1967
I 968
1969

5 YR AVG

Net
Farm

Income

7580.89
2266A .43
16213 -77
t 3684 . 93
t 3857 . 68
14801 . t4

5880.83
23359.50
547o4.24

183s91. l9
t6201 t . so
85909.44
50355. 29

15A1 17 .44
172701.44
243834.8 I
252952.37
202699.8 I
206061. t2
102257 . 19

2o925A.A7
223030.94
242320.75
2608.l5.62
266532 .75
240391.56
t 36?90. 75

i02898 .69
23008.85

o.75
5880. 83

266532.75

1970
197 I
1972
t 973
197 4

YR AVG
YR AVG

r 975
1976
1977
I 978
r 979

YR AVG
YR AVG

Annual Change
in Net Farm

Income

5
ro

TABLE 49

o.o
1 5087 . 54
-6454 .65
-252A.84

172.75
1569.20

-7976.85
1747A.67
31344.74

t 28886 .94
-2 1579.69
29630. 75
t7158.94

-3894 . 06
14584 . OO
7 I t33.37
91t7.56

-50252.56
8137.66

13937.05

6559 . 06
13772.06
19289.8 1

I 8494 . 87
57 17 .12

I 2766 . 59
I 3629 . 04

5
15

Net
Cash
Flow

1980
198 I
1982
1983
1984

5 YR AVG
20 YR AVG

STD DEV
STD ERRc. v.
MINIMUM
MAX I MUM

15632.91
-f3.06

1798.39
r40t3.oo
14424.23
9171.09

39 16.69
12140 .44
40814.56

I 39229 . 94
103256.87
5987 I .70
3452 I .39

1237 l4 .94
r62960.69
204470.94
206996.12
185312.25
I 76690. 94
8f 911 . 19

163600.69
I 80309 .69
202735 .8 I
224086.OO
241547.37
202455.87
112047 .31

89216. t2
r 9949 . 33

o.80
-i3.06

241547 -37

Annual Change
in Net Cash

Flow

o.o
-r564s.97

18tt.45
12214.61

411.25
-302. t7

- 10so7.54
a223.75

2A674.12
984r5.37

-35973. 06
17766.52
9735.99

204s8 . 06
s9245.75
4f5to.2s
2525. 19

-2 1683 .87
16411.07
12119.95

-217II.s6
16709 . OO
22426.12
21350.19
17461 .37
11247 .02
I I 890. 23

Net
Farm
I,lorth

66145. l2
76779 . OO
84633. 37
85567 .37
74479.62
77520.47

67503 . 06
67473.37
62239.3 I
83459. 37

1o343 I .44
76821.25
7717t.06

109302. l2
too437 .3 I
to409t.3t
109046 .44
to2 1rr.12
104997 .62
86446.56

106465.06
I loo44 .94
I 10596 .56
1088t7. l9
to3 167 .87
to78 t8 . 3l
91789.50

17457.66
3903 .65

o. 19
62239.3 I

I 10596.56

Annual Change
in Net Farm

Illorth

o.o
10633.87
7As4.37

934 . OO
- I 1087 .75

2o.a3.62

-6976.56
-29.69

-5234.07
21220.07
t9972 . 06
5790. 36
4142.92

5870.69
-8864 .8 I

3654 . OO
4955. l2

-6935. 3 I
-264 . 06
2569 . OO

4353.94
3579.87

55 t .62
- 1779 .37
-5649.3 1

2l I .35
1948.57

(,
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NET FARM CASH ELoW,

FIGIIRE 1.9

NET FARM INCOME AND NET FARM

S¡¡rûrlation Year

Treatment 14

I,TORTTT FOR SCENÄRIO 4 (TREAI}ÍENTS 13-1.6)

tû
rt
oo
o
at

Eo
6

o

5ro15
Simulation Year

Treatment L6 ---

560

480

¡l0O

320

240

- 

NET FARM cAsH FLOW
NET FARM INCOME
NET FARM WORTH
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A COMPARISON OF NET FARM

NET CASII FLOW FOR TIIE

Net Farn Income

rNcoME, NET I^¡oRTII AND

fl,TENIY TREAI},ÍENTS

Tables 50-58 shows a su"t arized set of data for net farm income for

all treatments and bases over twen.Ëy years. The individual treatments

were discussed at length in an earlier section and would not be repeaLed

here. Instead this section will nerely rank the treatments and look al

the four land procurement arrangements and four bases, one base run for

each of the four Land procurement methods.

Table 5G presents the aggregated means results" The mea¡r net farm

income of the four base runs was $141 1052. 0f the four bases, Base 03,

the cash rental base generated the highest value of $157 1225. This was

6 percent higher than that of the rent-to-purchase base, 10 percent

higher than that of the outrighË base and 36 percent more than the amount

of $115,651 generated by the share rentaL base. Table 5L shows net farm

income compaiisons by land control nethod.

Scenario 1, comprised of the outright land purchase nethod of land.

control generaËed the highest mean of $2071310. This was 11 percent

higher than the amount generated by treatments 5-8 comprising Ëhe rent-

to-purchase option of land control, 19 percent higher than the roean neË

farm income obtained fron the eash rental option and 56 percent higher

than the $133,125 generated by the share rental option.

Land purchase option, however, had the lowest value of capital

t,urnover, 0.42. Both che cash rental and share rental options provided

the highesË E,ulnover ratio of 1.44 while rent-Eo-purchase had a value

of 0.71. The greater expendit,ures involved in the purchase of land with

additional roultiplier effects in expendiËures on rnachinery and total



Tleatnent

Outright Purchase Base
Rent to Purchase Base
Cash Rental Base
Share Rentat Base

Ittean of All Bases
l. PxFCAFxSTD/LID
2. P.x FCAF x MID/LÏÐ
3. PxIRxSTD/L1Ð
4. PxIRxTì,trD/L1D
5. RIP x FCAF x STD/LÏD
6. RIP x FCAF x MID/LID
7, RIP x IR x SIÐ/LTD
8. RTP X IR X MIÐ/LTD
9. CR x FCAF x SID/LID
10. CR x FCAF x MID/LTD
II. CR x IR x STD/LTD
12. CR x IR x MrD/Lro
13. SR x FfJrF x S.îDILIDì
14. sR x FCAF x MrDTT,ID
15. SR x IR x STÐ/LID
16. SR x IR x l,[D/Lro

TABLE 50

SIII\$ARY NET FABM IIüCOME AlüD SEtEtrISD INDICATORS
FIOR AI;L TREATI4EbTIS OVER, TTIE TII¡ENTIY-WAR RT]N

l,tinim¡t

-r2,L44
8s8
8s7
8s8

-2,392
8,177
8,L77

-L,9L7
21300
I,177
8,L77
7r581
7r581
8,L77
8,L77
7r58r
7,581
8,L77
I,L77
7,581
7,581

MaxiJrüfiì

Dollars

307,952
309,98I
322,435
237,6L6

294,496
396,331
389,204
433,5L7
426,332
366 t44O
360,520
390 r 753
385,268
344,349
34r,049
354,651
351,351
259,53L
256,23L
269,836
266,533

I!þân

Dollars

142,5L7
148,815
L57,225
tt5,651

14I,052
L93,42t
189r 309
225,367
22L,L43
L77,774
L75,675
L97,371
195,530
L7L,OL2
169,533
179r 8l9
178,338
L29,467
L27 1989
138,251
L36 t79L

Standard
Deviation

125r,305
120,618
125,133

93,919

Lr6,244
151,176
148,283
173,036
L70,04L
l37r61r
I_35r656
149r884
148,525
L29,458
L28,597
134,913
134,059

98,2L5
97,356

LO3,742
L02,899

Standard
Elror

28,019
26,97L
27,98L
21r00I

25,993
33r804
33,157
38,692
38,022
30,77L
30,334
33,515
33,211
28,948
28,755
30, 168
29,977
2L,692
2r,769
23,I97
23,009

Coefficient
of

Variation

0.88
0.81
0.80

,0.81

0. 83
0.78
0.78
0.77
0.77
0.77
0.77
0.76
0"76
o.76
0.76
0.7s
0.75
0.76
0.76
0"75
0.75

t,
rO
,i:



'l'reatrrent

Outright Purchase Base
Rent to Purchase Base
Cash Rental Base
Share Rental Base

træan of All Bases
1. PxFCåFxSTD/LTD
2. PXFCÀFXMIÐ/LTD
3. PxrRxsrD/LrÐ
4. PxIRxMTD/LTD
5. RTP X FCAF X STD/LTD
6. RTP X FCAF X MIÐ/LTD
7. RTP x IR x STD/LTD
8. RrP x IR x MrD/L1Ð
9. CR x FCAF x STD/LTD
10. CR x FCAF x MrD/LrD
II. CR x IR x SID/LTD
12. CR x IR x MID/LID
13. SR X FCAF X STD/LTD
14. SR x FCAF x MID/LrD
15. SR x rR x STD/LTD
16. SR x IR x UrnÆro

TABLE 50 (continued)

Capital
Turnover

0.42
0.71
L.44
L.44

r.00
0.42
0.42
0.42
o.42
0.71
0.7r
0.7r
0.71
L.44
L.44
L.44
L.44
L.44
L.44
L.44
L"44

Surplus

DoIlars

L24,AÙL
r29,4L9
r43,300
L03,269

L25,L72
l:64,437
L64,452
197,879
L97,377
155,450
L62,L32
173r000
L74,072'.
L56,289
157, L3l
165,161
165,930
116 r 315
r17,156
L25,049
L25,903

Gross
Ratio

Dollars

0.57
0.49
0.46
0.61

0 "530.54
0.56
0.54
0.56
0.49
0.49
0.50
0.49
0.46
0.47
0.46
0.47
0.60
0.61
0.60
0.61

Rate of Return
on Capital

0.27
0.43
0.96
0"71

0.59
0.36
0.36
0.41
0.41
0.52
0.52
0.57
0.57
1.05
1.0s
1.10
1.r0
0.80
0.80
0.85
0.8s

I,lean
Grcrurtl¡

Dollars

16,163
L6,270
L6,925
L2,46L

l-5.475
20',429
20,054
22,4L2
22,040
18r855
18r544
20,L67
19,878
12r 430
L7,5L9
L8,267
18,093
13,231
13,055
t3r8o3
L3,629

u,
(o
(.'l



I,BGEND:

P
RIP
CR
SR
FCÀF
rR
s'rD/L'rD
r{rDILTD

- Outrlght Lånd Purchase @tlon.
- Rent To Purchase Option.
- Cash Rent..
- Slnre Rent.
- Interest tlate Charged By Farm fredlt, Cor¡nration.
- Ànnual Rate Of Inflation.
- Slrort Term Debtfong Term Debt,.
- l*dedit¡n lbrm DebtÆong Term Debt.

I.
)
3.
4.
5.
6.
7.
8.
9.

10.
IT.
12.
13.
14.
15.
t6.

PxFCÀFxSTD/Lï).
Pxf,cAFxMID/LTD.
PxIRxSrDltTD.
PxIRxMTD/LTD.
RIPxFeÀFxgID/tTD.
RIPxI,CAFxMID/LTD.
RfPxIRxSID/LID.
RfPxIRx¡.|ID/LTÐ.
CII x;FCAF x STD/Ï,TD.
CRxFTAFxMID/LTD.
CR x IR x S1Ð fi:lo.
CR x IR x MID ILLD.
SRxrCAFxS'ID/L1Ð.
SRxICAFxMID/LID.
SRxIRxS'tDÆ!Ð.
SR x rR x MID IUID.

TABLE 50 (continued)

tJ,
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Treatjûent

All Bases

Outright land
Purcahse (1-4)

Rer¡t to Pr¡rchase
(5_8)

'Cash Rent
(e-r2)

Share Rent
(13-16)

Mi¡lmtrn

TABLE 5I

AGGREGATEDTREAIMENTI,fEANsFoRNETFARMINcoMEBASEDoNLAND
CONTROL METHOD OF ARRANGEMENT FOR THE TI{ENTY YEAR SII'ÍT'LATION

$

-21392

4rr84

7 ,879

Maximun

$

294,496

ALL,346

375,745

347,850

263,033

l,ban

$

14rro52

207,310

186,588

L74,676

133,125

7,879

7,879

Starda¡d
h¡latlon

$

Ll:61244

160,634

L42r9l9

131r757

100,553

Standard
Error

$

25,993

35,919

31,958

29,462

22,484

Coefflclent
of

Variåtlon

Surplus

0.83

o.77

o.76

0.75

0.75

$

r25,r72

181r036

166,163

161,128

121,106

crostt¡ Rate of
Return

on
capltal

$

L5,475

2L,234

19r361

16,577

13,429

Capltal Gross
TuÍrp\ter Ratlo

0.59

0.38

0.54

1.0?

0.83

1.00

o.42

0.71

1. 44

I.44

0.53

0.55

0.49

0.46

0.60

t¡,
(o
-¡



398

c,osËs of production, even given economies of scale tend to generate only

42 eents of crop sales per dollar expended on åssets.

Contrarily, 1-ess expenditures and eapital are involved in cash-

rental and share rental land control arrangemenËs. Therefore, the value

of assets is much less, and given the same expenses the latter oPtions

will tend to generate nore dollars of crop sales per dolLar of capital

invested. IË will be expected Ëhat rental purchase opËion would provide

an intermediate value between outright land purchase.

Cash rental land control generated the l-owest gross ratio, 0.46;

rental purchase showed a value of 0.49; with share renting the r¡orse at

0.60. The latter implies that over Ëhe tr,renty years, share renting only

generated 40 cents of net farm income per dollar of crop sales; 60 cents

were used to cover expenses. The reason why share renting is costly

comes from the nodel behaviour earlier described

Despire the high capital expenditure, only 38 cents per dollar of

capital invested rrere returoed compared with 54, 83 and 1.07 for rental

purchase, share rentaL and cash rental in that order. Nevertheless,

outright land purehase provided the highest average nean growth of

ç2Lr234, or 10 percenË more than the rental purchase arrangement' 28

percerit faster than cash rental and 58 percent more than t,he share rental

option.

Since growËh is neasured in termq of wealth, it follows that

ownership of resources and assets influerì.ce it. One would expecË that

outright purchase, and Lo a lesser extent rental purchase will display

higher rates and levels of growth than share rental and cash rental.



Simulation
Year

1965-1966
1966-L967
L967-1968
1968-1969
r969-r970
L970-L97L
L97L-L972
r972-r973
r973-L914
L974-L975
r975-L976
L976-L977
L977-L978
L978-L979
1979-r980
r980-1981
1981-1982
1982-1983
r983-1984

TABLE 52

AIiNTAL CHA}GES IN NEIiT FARM INCCI4E FOR AI;L TREATMENIS

Base

7,r89
-6,842
-2,20L
-3,933
-7,2L4
17,101
25,842

158,434
-68,9rl
42,556
25,L95
94,059

5 r154
-63 r 903

'1,409
26,093
13,988
3r,889
5, I91

L0,492
-88

3,294
-L1424
-2,9L2
18,536
24,937

166,683
-52,352

47,696
30r 386
97,295

51252
-57,930

9,662
28,628
16,851
35,089

8r 06r

10,441
-405

3r539
-L,437
-3r035
L7,65I
22,802

165r208
-53,300

47,658
30,r77
96,935
4r900

-58,009
9,638

28,394
L6,754
35,L22
7,994

L7,254
-4,78L
-3r755
L,847

-20 r063
35,148
50,451

228,047
33,575

-81,575
28t820
96,669
7,690

-60,533
g r2g3

28,330
L6,692
35,O42
7,785

L7,204
-5 r098
-3r 391

2r000
-20,596
34,L02
48,258

226,636
32,662

-81,599
28,657
96,320
7,346

-60,585
91 305

28,105
L6,596
35,077
7,753

L2r2L6
-476

2 1470
-849
-864

L3,27r
24,5L9

141,148
38,514
42,582
22,847
96,9L2
9,828

-6L,472
7 r881

20,593
32t489
L8,642
15,038

L2,lL7
-s88

2 1279
-L,097
-r r169
13,108
27,599

L39,682
-39,865

41,913
22,L96
96,208
9,205

-6Ir837
7,308

20,09L
32,L23
18,373
]-4,696

L7,36L
-4,186
-1,085

801
-7,LLz
19r193
37,858

L78,669
L3,446

-36 r087
22,283
96,807
ll,5r9

-60r8I7
7,762

20,593
32,348
18,884
14,933

(,
(o
\o



L7,262
-4,298
-L,276

553
-7,4r7
19,030
37,575

L79,798
L2.,477

-34 t942
22,O50
95,690
I0,634

-6r,388
7,0r0

L9 t937
3r,850
18,608
L4 t534

L2,2L6
-57s

2r478
-842
-8s8

L5,293
30,889

L47 t842
-58,209

40,492
20,579
93 t798

9 1272
-63,323

6,2L3
19,084
25,356
24,264
2,203

IO

TABLE 52 (continued)

12,LL7
-598

2,286
-1r093
-1,169
15,000
30 r 703

I47,686
-58,2L4

40,457
20r585
93,668
9,L62

-63,433
5r9L4

18,840
25,100
23,980
11,879

1t

L7,36L
-4,285
-r,077

808
-7,L06
2L,568
39,L69

165,206
-36,424

5 1246
20,302
93,426
9,815

-63,862
6 r003

r8,962
25,345
24,425
12,188

12

(Dollars)

L7,262
-4,344
-L,246

569
-7 r4ll
2I,275
38,984

165ro2o
-36,428

5,zLI-
20,308
93,295
9r705

-63,973
5 1704

98,718
25,090
24,rAL
11,865

I3

LO,O42
-2,686
1r195

-1r 238
-Lr4L6
1r,495
23,299

11rr650
-43,375

31,358
14,880
7Lt634
8r684

-49,602
7,067

r.4,L37
. 19r556
18,617

6r 055

t4

9 1943
-2,709
1r004

-L1490
-L1727
LL,2O2
23,rr3

LLL,494
-43,380

31,323
14,886
7r,504
8,574

-49,7L3
6,768

13,894
.19r 300
18,334
5t732

15

15,187
-6,396
-2,360

4L2
-7,666
L7,772
31,649

L29,0L9
-2L,555
-3r 850
14,588
7L,273

9 1236
-50,134

6,864
L4,OzL
19,550
L8,782
6 1044

l6

15,088
-6,455
-2,529

173
-7,977
17,479
31,345

L28,887
-21,580
-3,894
14,584
71,133

9,118
-50,253

6,559
L3,772
L9,290
18,495
5,7L7

Aoo



I,EGBTD:

P
RI?
CR
SR
FCAF
IR
slD/L'rD
MID/LTD

- Outrlght Land Pt¡rchase Optlon.
- tìent To Purchase Option.
- Cash Rent.
- Slure Rent.
- Interest [{ate Charged $r Farm fredlt. Cor¡nration.
- Ar¡nual Rate Of Inflatfon.
- Slìort Term DebtÆong Term Debt.
- I4ediun Term DebtÆ.ong Term Debt.

I. PxFCAFxSTD/LID.
2. Pxr{AFxMID/LTD.
3. PxIRxSTD,/L.ID.
4. PxIRxMTD/LTD.
5. RIP x FCI\F x SrDÆ,rD.
6. RIP x fC¡F x MID/LID.
7. RIP x IR x SID/LTD.
8. RfP x IR x ItfID/Um.
9. Clì x';FC,AF x SfDÆfD.

10. CR x FCAF x MID/LID.
lI. CR x IR x STD/Ï,IÐ.
12. CR x IR x MID/nn.
13. SR x FCÀF x SID/LIÐ.
14. SR x ftAF x MIDÆ,TD.
t5. SR x fR x S'ID/LlÐ.
16. SR x rR x ÞÍID/LIÐ.

TABLE .52 (contínued)

Ào
lJ



402

¡

Variations in net farm income reflect changes in operating

expenses, inventory adjustmenËs, invesËment and'"ppl"t""t"ry

Payments.

Table 52 shows Uhe behaviour of net farm incomes by annual

changes.

If cash receipts remain the sane between years, if cash expenses

vary or if higher commodity príces prevail, variations in net income

result. For example, a l-arge value of net income in Year 8 could arise

fron rising eonmodity prices generating increases in inventory and

consequenË rise in net income" 0n the other hand, low incomes reflect

depleted inventory, higher costs. A conbination of lower connodity

prices and substanËial increases in expenses woul-d account for the reduced

incomes generated. Year I was actually 1972 ín which incom,:s \,/ere very

hieh. Year 7, I97L had low incomes.
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Net Cash Flow

Table 53 shows net cash flow by land control method. The mean net

cash flow of all bases :mounted to $131 r78L, with that of cash rent

showing the highest value oÍ, $144,479. This was 4 percent higher than

rent-to-purchase and 12 percent higher than outright land purchases.

Table 54 sr:"t arizes net, cash flow values for alL treatmenËs.

Table 55 indicates the behaviour of net cash fLow by annual ehanges.

NeË Farm trIorth

The net farm worth situation for aLL treatments and bases Ís

shown in Tables 56 and 57. The mean net worth for the bases is $L71 1949.

This vaLue \üas higher than annual values of net worth for both share rent

and cash rent options, but Less than the purchase and rental-purchase

options. It should be pointed out that both outright purchase and rent-

t,o-purchase bases generated hígher values of net farm worth than outright

purchase and rent-to-purchase bases.

The fact that assets contribute t,o r¿orth and Eo worth, and land and

rnachinery usually dominate the structure of farm worth expLains why share

rental land use opLion and cash rental generaËe less net worth Ëhan

either ouËrighË purchase or reriL-to-purchase optíons.



Treatrnent

TABLE 53

AGGREGATED TREATMENT I,ÍEANS FOR NET FARM CASH FLOT^I BASED ON LAND USE

CONTROL METHOD OF ARRANGEMENT FOR THE TI,{ENTY-YEAR SIMULATIONS

All Bases

Outright Land
Purchase (I-4)

Rent to Purchase
(s-8)

Cash Rent
le-L2l

Share Rent
(r3-16)

Minim¡n

$

-4,452

-L75

737

$

289,690

317,588

308r730

298,983

24L,480

Ivleån

$

131,781

L29,565

139,141

L44,525

111r826

1,366

-495

Standard
Deviation

$

r08,399

125r585

111r205

].r3,482

89,810

Standard
Error

$

24,239

28,082

24,874

25,375

20,o82

Coefficient
of

Vari-ation

0.82

0.9-l

0.80

0.78

0.82

$

L3,072

L6,369

15,146

9,546

L3,072

,Þo
tÞ



TÉeat¡rent

Outright Purchase Base
Rent to Purchase Base
Cash Rent¿I Base
Share Renta1 Base

¡4ean of All Bases
1. PxFC/\FxSTD/LTD
2. PxFCAFxì,TID/LID
3. PxIRxSTD/LTD
4. PXIRXI!flD/LTD
5. RrP x FCAF x STD/LID
6. RTP X FCAF X MIÐ/LTD
7. RrP x rR x STD/LIID
8. RTP x IR x I*flDlLTD
9. CR x FCAF x STD/LTD
I0. CR x FC:¡\F x MID/LTD
tI. CR x IR x SrD/LrD
12. CR x IR x ¡,flD/LID
13. SR x FCAF x SID/LTD
14. sR x FCÀF x MrD/LrD
15. SR x IR x STD/LTD
16. SR x IR x MID/LTD

TABLE 54

SUMMARY NEII CASH FT¡T^T FOR ALL TREATTvIEh}TS O\ÆR TTIE TVTEI.TIY-YEAR RT]N

Itlnimun Maximr¡n

-2l,8rl
L,L94
2,364

446

-4,452
-47,703

20,340
46,23r

-19r 568
50

rr 569
-145

Lr414
rr 120
L,4L4
L,025
1,905

-L,226
s04

-Lr244
-r3

307,584
309r634
299,65L
24r,89L

289,690
32L,046
3L4,246
32L,044
314,017
3L0,767
307,906
308,859
307,390
299 t2O9
298,973
298,994
298,757
24r,428
24L,762
24L*LB3
24I,547

Standard
Deviation

Dollars

118,79r
LLz,267
113,039

89,498

108,399
130r859
L20,795
130,435
L2O,25L
tLLrT40
LL3,2O4
LO$,72L
111,r54
LLA,L28
LLz,94L
114r017
112,843

90,483
89,337
90,205
89,216

Standard
Error

26,562
25,l..04
25,276
20,OLz

24,239
29,26I
27,0LL
29,L66
26,889
24,986
25,313
24,3rL
24,885
25,520
25,254
25,495
25,233
20,233
L9,976
20,L7O
l-9,949

Coefficient
of

Variation

0.9r
0.80
0.78
0.80

0.82
1.03
0.9r
1.03
0.91
0.8r
0.80
0.79
0.80
0.79
0.78
o.79
0.78
0.81
0.80
0.81
0.80

Ao(¡



Treatnent

Outright Purchase Base
Rent to Purchase Base
Cash Rental Base
Share Rental Base

Iqean of AII Bases
1. PxFCAFxSTDÆTD
2. PxFCAFxMID/LTD
3. PxIRxSTD/LTD
4. PxIRxMTD/LTD
5. RrP x FCAF x STD/LTD
6. RTP x FCAF x MrD/IiD
7. RIP x IR x STÐ,/LIf,i
8. RTP x rR x MrD/LrD
9. CR x FCÀF x STD/MID
I0. CR x FCAF x PnO/f-,m
11. CR x IR x STD/LTD
12. CR x IR x MID/LTD
13. SR x FCAF x STD/Ï,TD
14. SR x FCAF x MID/LID
15. SR x IR x STD/T,ID
16. SR x IR x MrÐ/LTD

Net
Cash
Flow

TABLE 54 (continued)

l3o,92o
140,034
r44,470
r11r690

l3Ir 781
126 r 888
L321659
L26,660
I32r055
138,383
l_42r013
137,150
l39,ot9
t44,3L7
r44,924
r44 r133
L44,727
111,653
L12,259
rrr,347
LL2,047

Surplus Gror'¡th

Dollars

15,359
L5,467

g r56L
LL,9O2

L3,702
L6 tO75
L7,6L9
L6,074
15,7r0
15,534
L4,262

. 15,433
15,356
9,543
9,561
9,532
9,549

11r885
LL,902
1rr871
11r890

Current
Ratio

Debt/
Equity
Ratio

Change in
Cash Flcru¡

,Þo
Ol



LEGEND:

P
RTP
CR
SR
FCÀT
IR
s'tD/LrD
MrD/L11)

TABLE 54 (contin'çred)

- Outright Land Purchase Optlon.
- Rent To Purchase Option.
- Cash Rent.
- Slure Rent.
- Interest [ìate Charged By Farm Credlt Corporatlon.
- Ar¡nual [{ate Of Inflation.
- Short lþrm Debt/-ong Term Debt.
- lrþdiun Term'Debtfong Term Debt.
- Not relevant.

t. PxFCÀFxSID/LTD.
2. PxftÀFxMrD/L1D.
3. PxIRxSTID/LID.
4. P x IR x MID/LTD.
5. RIP x FCÀF x SID/LID.
6. TTTP x FCJìF x II,ÍIDÆ,TD.
7. RIP x IR x STD/LTD.
B. RIP x IR x [nDlLTD.
9. CR x.;FCAF x S'ID/LID.

10. CR x FCÀF x MID/LTD.
lI. CR x rR x SID/Uto.
12. CR x IR x MID /LT.D.
13. SR x FCÀF x SID/LÍID.
14. SR x [CJ\F x M[D/LTD.
15. SR x IR x SID/UIÐ.
16. SR x IR x MID /un.

.Þo{
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The amount of surplus, the money left for investment after all

indebtednesses are fulfilled, provides a vasis of the financial health.

The greater the surpl-us the healthier the business. The.average annual

value of surplus for outrighË purehase was $L811036. This was 9 percent

higher than rent-to-purchase, 12 pereent more tha¡r cash rent and 49

percent more than the value given by the share rental option and 45

percent greater than that of the base.

The average grorrrth of net worth over the twenty years amounted to

ç291022 compared with $161087 for rent-Ëo-purchase, an 80 percent differ-

ence. Both cash rent and share rent displayed much slower grolüth than

rental purchase and outright purchase; þowever, they attained the same

amount of growth, ç21972.

The success of the operation and its ability to wíthsta¡rd bank-

ruptcy and failure are also reflected in the current ratio values. As

can be seen, these values are exËrenely large"

The debt/equity ratio, reflecËs the solvency position of the

business. The lower the value the nore solveut the farm and emphasízes

the success. The debt/equity ratío was 0.61 for the outright purchase

opËion, 0.69 for the rent-t,o-purchase option, 0.49 for the cash rental

option and 0.46 for the share rental option.



Simulation
Year

1965-1966
L966-1967
1967-L968
1968-1969
L969-L970
L970-L97L
L97L-L972
L972-L973
I973-I974
L974-L975
L975-1916
L916-L977
L977-I978
r978-L979
1979-1980
1980-198r
1981-1982
1982-r983
r983-r984

TABLE 55

Al{l{tÃt CIIAIGF.S ]N NEI CA^SH FTOIiìI FOR Al;L TREAII\,IHVTS

Base

-2O 1367
-99

5,L52
-21424

-L9,828
10r516
39,477

I37,L97
-55,337

39,074
34,546
75,472

289
-35,520
-24,735

23,7LL
31r043
30,309
23,352

-26,520
-6 1760

-360
-6,343

-23,343
l0,7gI
44,242

144,055
-48,573
42,475
38,279
781969

4 1652
-33r 546
-25,303

24,9LL
31r931
30,954
24,9L3

-20,gLL
-Lr4L4
6 1066

-1 r 371
-18,332

11,075
37,23L

l38 r 3o9
-56,L76
37,L73
35r 904
79,LBL

628
-36 rL47
-21,588
22,962
29,372
3l-,967
24,694

Treatments
4

(nollars)

-26,659
-8,l-]62
2,ALL

-6,095
-23,359

LO,42L
43,451

L42,63L
-50,456
45,098
38 1247
78,920
4,532

-33,544
-25,325

24,986
31r 910
3rr416
25r089

-21,051
-1r 316
7,056

-L,2O2
-18,688

11,100
35,496

I37,O22
-57,052

39,876
35r 980
78,902

499
-36,109
-2L,904

23t654
29,374
32r050
25,L46

-L5,672
31266

13,311
601

-I0,093
51r489

-27,9L9
LLL,402
-3L1822
33,468
48,834
66,823
5r933

-4L,727
-23,607

28 1047
22,823
43r 084
17,006

-14 r053
5,020

l-3,427
L94

-10r036
3,767

33,622
121r138
-39,222
27 rLg3
44,2L4
65,883
3,704

-42,352
-22,983

24,292
20,683
40,765
L7,026

-L5,778
3,344

13r 385
566

-9,963
51r 366
9,520

74,446
-49,887

43,459
47,353
69,734
6,639

-39,962
-23,918

28,618
24,2O4
42,374
L7,729

il:o
ro



-14,159
5,098

13,501
r59

-9,905
51,143

-r0,43r
83,886

-56,271
56,253
65,479
65,894
3,674

-42,36L
-22,976

24,296
20,689
40,760
17,030

-r4,502
L1236

L2,844
323

-10r455
L2,7OO
37,9L9

136,2O2
-50r456

29,957
44,OLs
62,42r

3r 303
-36,116
-23,L45
2I,845
28,457
27,038

-L02,262

l0

TABLE 55 (contínued)

-l-4,208
4,404

13r085
-36

-10r404
r1,218
37,266

L34,262
-50,588

28,992
44,099
63,549
3,042

-35,185
-22,575
2L,52L
28,064
26,853

-101,691

II

Treatner¡ts

L2

-14 r 608
1r314

12,gL&
289

-r0,324
L2,569
37,746

135,840
-50,911

30,692
44,02L
62,429

31292
-36, r05
-23,IAL

2L,848
28,457
27,035

-L02,262

(Dollars)

-L3,728
3,476

13,158
349

-L0,273
11,088
37,094

133,900
-5I,042
29,728
44,095
63,557
3,030

-35,r74
-22,570

2L,523
28,065
26,849

-101,691

13

-L6,420
-428

11 r 900
386

-10r689
9rL43

30,695
100,718
-35,890

20,688
39,l_66
401375
2,798

-22,626
-22,286
17r031
22,8r8
21,539
l_6,890

L4

-L6,L26
2,739

L2,LAL
26

-10r638
7 r66L

30,043
98,778

-36,022
l-,9,723
39,239
4L,502
2,537

-2L,695
-2L,7L6

l-:6,706
22,426
2L,354
L7,46L

I5

-L6,526
-3sI

l-L,974
351

-r0,559
10,512
29,006
97,838

-34,028
2L,378
39,239
40,408
2,820

-22,59L
-22,260
L7,052
22,834
2L,549
L6,902

16

-I5,646
1,811

L2,2L5
41r

-10 r508
I,224

28t674
98,415

-35,973
20,458
39,246
41,510
2,525

-2I,684
-2L,7L2

L6,709
22,426
21,350
L7 t46L

À
P
c)



LEGBND:

P
RIP
CR
SR
ECÀF
IR
slD/LrD
MIDÆ,TD

- Outright Land Purchase @tlon.
-' Rent To Purchase Option.
- Cash Rent.
- Share Rent.
- Interest Rate Charged Qr Farm Credit, Cor¡nration.
- Annual Rate Of fnflatÍon.
- Short Term Debtf.ong Term Þt.
- Ivlediun Term Debt/tong Term Debt.

I.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.
L2.
13.
14.
15.
16.

PxFCÀFxSTD/LïD.
PxFCAFxMTD/Í-,TD.
PxIRxSTDÆTD.
PxIRxMID/LID.
RIPxFCÀFxSTÐÆ,TD.
RIPxECÀFxMIDÆ,TD.
RTPxIRxSTD,/LTD.
RTPxIRxI.TID/L1D.
CR x.;FCAF x STD/LÏD.
cRxFCAFx¡4ID/LID.
CRxIRxSID/LTD.
cRxIRxMrD/LID.
SRxFCAFxSIDÆ, D.
SRxFCAFxMIDÆ,IID.
SRxTRxSTD/LTD.
SRxIRxI'trD/LTD.

TABLE 55 (continued)

A
H
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Treatnent

Outright Purchase Base
Rent to Purchase Base
Cash Rental Base
Share Rental Base

I"Ie¿n of AII Bases
1. PxFCAFxSID/LID
2. PxFCAFxMID/LTD
3. PxIRxSTD/LIÐ
4. P x IR x l,tm/f,m
5. RIP x FCAF x STD/LID
6. RTP x FCåF x MID/LID
7. RIP x rR x SID/LID
8. RIP x IR x MID/LÏD
9. CR x FCAF x SID/LTD
10. CR x FCAF x PnO/f,fO
II. CR x IR x STD/LTD
12. CR x IR x MÏÐ/r,ro
13. SR x FCAF x SID/LID
14. SR x FCÀF x MID/LÏD
15. SR x fR x SIDÆ.,ID
16. SR x IR x MID/LTD

SI]M}ARY NET VüCRIH

ALL TREATTVIEbTTS

Minim¡n

TABI.E 56

AI¡D SELETTED ÏNDICAf,OR.S F'OR

O\ÆR THE TII]EIüIY-YEAR RTJN

ì4a:<imm

66,L45
34 r340
66,L45
66,I45

58,l-93
66,145
66,L45
66,145
66,r45
66,r45
66,r45
29,55L
27,04O
66,L45
62,49L
66,L45
66,r45
66,L45
62,478
66,L45
62,239

545,027
357,7L8
143,968
L43,970

297,67L
658,407
577,040
658,418
576,4r8
408,257
337,l'67
404,632
337,L67
L43,923
1I0,594
143,923
r10,594

L43,925
110 r 597
l43,964
1I0,597

Standard
Deviation

Dollars

180,895
118,739

28,3L9
28,740

89,L73
220,r92
L92,426
219,495
191r448
133,408
L04,4L4
133,188
l-Lz,073
26,258
L7,347
26,258
17¡ 378

26,263
17r 356
26,368
L7,458

Standard
Error

40,449
26r55L
6,332
6,427

19,940
49 1236
43,028
49, o8l
42,809
29,83L
23,348
29,782
25,060
5r871
31879
5r871
3r886

5,873
3r881
5r896
3r 904

Coefficient
of

Variation

0.65
0"6r
0.27
0.27

0.45
0"58
0.61
0. s8
0.60
0.61
0.5s
0.64
0.61
0.24
0. l_9

0.24
0.19

0.24
0.19
0.24
0.19

,È
F
N



'Ileatnent

Outright Purchase Base
Rent to Purchase Base
Cash Rental Base
Share Rental Base

Itban of All Bases
l. PxECAFxSID/LTD
2. PxFCAFxMID/LTD
3. PxIRxSTD/LID
4. P x IR x MID/LTD
5. RIP x FCÄF x SID/LID
6. I{IP x FCAF x MrD/LrD
7. RIP x IR x STD/LTD
8. RrP x rR x MrD/LID
9. CR x FCAF x SID/LID
10. CR x FCAF x I.4TDILTD
tl. cR x IR x SL'D/LTD
12. CR x rR x MID/LTD
13. SR x FCAF x SÍD/LTD
14. SR x FCAF x MIÐ/L1Ð
15. SR X IR X SIID/LID
16. SR x IR x MID/LTD

Net
Farm
V&rrtÌ¡

TABLE 56 (continued)

2801436
194,007
106r850
106,504

L7L,949
377,009
3l7roo4
378,355
3L7,254
2L9,6L4
LgL,220
2O9,4LI
183r 501
110r879

91,856
110,879

9L,8L7
r10,898

91,875
110,598

9L,789

Surplus

L24,7OO
L2g,ALg
143,300
L03,269

L25,L72
L64,437
L64,452
L97,879
L97,377
155,450
L62,L32
173,000
L74 tO72
L56,289
157,131
165,16I
165,930
116,3r5
r17,156
I25,O49
I25 r 903

Grot¡¡bh

L9,g4I
15,346

31996
3,996

I0,820
3L,L72
26 1889
3r,L72
26,856
lB,006
l.4t264
17,815
L4,264

31994
L,948
3,994
Lrg48
3,994
1r 950
31996
L,949

Current
Ratio

Dollars

4,0O7
5,959
6,674
4,5L6

5,264
1.16

58.96
1.r8

58.45
2.04

7,565
L.92

5r858
4,524
6,688
4,524
6,674
4,535
6,706

7ss
5,939

Debr,/
rquity
Ratio

Change in
Net !{orth

1.É
0.81
0.42
0.42

0.70
0.45
0.77
0.44
0.77
0.49
0.58
0.72
0.98
0.35
0.62
0.35
0.62
0.35
0.62
0.36
0.62

23,944
L4,579

31796
3,796

LL,529
29 t6L3
25,545
29,6L4
25,5r4
17,100
13,551
L6,924
13,551_
3,794
1,851
3,794
1,851
3,794
1,851
3,796
1r851

A
H
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IITGEND:

P
RI'P
CR
SR
T¡CAF

IR
S'ID/LTD
MID/LlI)

- Outright l.and Purclrase Optlon.
- Rent'Io Purchase Option.
- Cash Rent.
- Slure RenL.
- Interest Rate Charged By Farm fredlt. Cor¡nratÍ-on"
- Anmlal Rate Of tnflatÍoñ.
- Shorh. Term Debtf.ong Term Debt.
- l4editun Term DebtÆong Term Debt.

l. PxFCAFxSID/LID.
2. PxFCÀFxMrD/t!Ð.
3. PxIRxSTD/LTD.
4. P x IR x MID/L'ID.
5. Rt'P x FCÀF x S',ID/LTD.
6. RfP x I,CAF x MID/LID.
7. RIP x IR x SID/LTD.
8. RfP x IR x T.|IDILTD.
9. CR x';f.cÄF x STDÆTD:

10. CR x FCÀF x MID/LID.
11. CR x IR x STD/t:to.
12. CR x IR x MIDILID.
13. SR x FCÀF x SID/LTD.
14. SR x f.CÀF x ùflD/L'ID.
15. SR x IR x S'fl)/un.
16. SR x IR x MID/um.

TABLE 56 (continued)
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Simul-ation
Year

L965-L966
L966-L961
r967-1968
1968-r969
L969-r970
L970-r97L
L97L-L972
L972-L973
r913-L974
L974-L975
L975-L976
r976-1977
r977-L918
r978-L979
1979-r980
1980-1981
r98r-1982
I982-1983
r983-1984

TAEILE 57

ANNUAL CTIANGES ]N NET FARM !ÐRTH FOR ALL TREATÌ,IEIOIS

Base

L7,793
20,232
L6,255

-25,287
-20,792

4 r7L3
-7,062

LOg,3O2
130r934

23,78L
Ig:r5IB
25,953
28,583
L5,777
28,754
29,228
23,59L
20,738
L7,869

23,94L
30,364
30r886
-7,522

-892
25,539
10,552

I22,824
139r905
30,r13
22,278
27,465
26,733
12,458
26,249
25,769
L9,327
L5,L27
LL,L42

L8,282
22,038
28,L27

-15,895
-10r839
llr802
-3,062

rll,tSo
133,690
27,50r
2r,475
24,746
27,42L
15,034
24,659
25,499
2L,L92
16,388
I1,655

Treatments'
4

(Dotlars)

23,94L
31,864
33r 537
-8,296
-1,025
24,94L
I0,L49
I22,487
L39,6l-7
29,87I
22,072
27,186
26,602
L2,346
26,L52
25,687
l-9,257
L4,753
11rI33

L8,282
22,038
33,950

-L4,520
-16,083

9,2L0
-3r 418

LLL,278
133r6oo
27,847
2L,366
24,494
27,666
l_5,309
24,666
25,437
2L,L25
l_6,378
1r,645

13,lrr
I0r41l

3,630
-7,943
-3r4rr

-3L,907
L7,233
86,722
83r318
25,232
7,977

19,907
19,616
L9,349
23,377
L9,392
L9,749
8 rL32
81220

11,394
7,364

631
-r1r050
-7,0L2
IL,892
2,L93

67,863
68,720
L5,424
L,264

12,18r
13,481
13r 948
L7,208
L4,994
16,819
7,I43
6,565

13, }}I
r0,411

3,630
-7,943
-3,411

-3L,907
-20,484
89,7L6
90,960
29,463
L2,948
23,068
22,324
2r,642
25,328
2I,050
20,262
9,445
8,876

A
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LL,394
7,364

631
-1r,050
-7,0L2

-35,608
-4,824
80,095

100,932
25,499
L,264

12,l8I
13,481
13,948
L'| ,208
L4,994
16,819
7,L43
6,565

rIr6lI
LO,527

3,773
-7,821
-3 r 302

3 1295
-2,532
21 ,623
20,644
5,298

-8,7r0
4,8L7
5r938

-4,984
7,].68
6r308
3,234

898
-1r 900

10

TABLE 57 (continued)

rL,2L9
7,479

691
-lr,o5o
-7,Or2

607
-5,588
20,991
L9,972

5r 535
-8,520
3,620
4 t955

-6 r 935
4 ,353
3r580

552
-1,780
-5,649

II

Treatnents

L2

11,61r
L0,527

3r773
-7,827
-3r 302

31295
-2,532
2L,623
20,644

5 1298
-8r 710
4,8L7
5r938
4 1984
7,L68
6,308
3,234

898
r,900

(tollars)

10,634
7,863

892
-11,050
-7 rOL2

607
-5r 588
20,99L
l-9,972
5,535

-8 r 520
31620
4r955

-6,935
4r353
3,580

552
-Lr 780
-5,649

13

11,611
10,51_8

3, Br5
-7,865
-3,267

3r 351
-2,632
2r,613
20,644

5 1634
-9r 055

4 r851
5r938
4,984
7,L68
6r308
3,233

899
-l_,900

L4

l,l,2L9
7,470

733
-1r,088

-6,977
664

-5r688
20,981
L9,972
5,87r

-8r865
3,654
4r955

-6,935
4 1354
3r580

552
-L,779
-5,649

l5

lr,611
10,5r8

3,815
-7 1865
-3,267
1r851

-2r47L
22,L32
20,792
5r780

-8,938
4 1952
6 1023

-4 r913
7,229
6,359
3,277

93s
-L,897

l6

I0,634
7,854

934
-11,088
.-6,977

-30
-5,236
2r,220
L9,972
5,871

-8,865
3,654
4,955

-6 r 935
4,354
3 r580

552
-L,779
-5,649

È
Hô



LBGBND:

P
R'TP

CR
SR
FCAF
IR
slD/LrD
MrD/LID

TABLE 57 (continued)

- Outright Land Purchase Optlon.
- Rent To Purcfnse Option.
- Cash Rent.
- Slnre Rent.
- Interest [ìate Charged Qr Farm fredit, Cor¡nration.
- Anr¡ual Rate Of Inflation.
- Slprt lbrm DebtÆong Term Debt.
- !þdiun Term Debtfong Term Debt.

l. PxFCAFxSTD/LID.
2. PxFCAFxMTD/LTÐ.
3. PxIRxSID/L'ID.
4. P x IR x IIIID/LTD.
5. RIP x FCÀF x STDÆ-,1ID.
6. RtP x FCJ\F x MID,/LIID.
7. RtP x IR x StD/LtD.
8. Frrp x IR x Ifn)/LTD.
9. CR x.;FCåF x S'ID/LT).

10. CR x [,CAF x MID/UrD.
Il. CR x IR x SïD/LTD.
L2. CR x IR x MrD IL].D.
13. SR x FCÀF x SID/L'ID.
14. SR x ICÀF x I"IID/UID.
15. SR x IR x S.rD/UID.
16. SR x IR x MID/LID.

,È
F{
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Summary Scenarío An-aL:'sis

The results show that outright land purchase yielded the highest

mean net worth of $3471405. Thís was followed by the rental purchase

arrangement value of $2001936, 73 percent less than outright purehase.

Cash rental and share renEal arrangernents provided values-that rûere

243 pereent lower than outright purchase and 98 percent less than that

of rental purchase.

Cash renËal land control arrangement, showed the highest mean net

cash flow of $144,525, four perceot hígher than rent-to-purchase, 12

Percent higher than outright purchase and 29 percent, greater than share

rent arrangement. TabLe 58 displays Èhe vaLues of net farrn worth by

laad control methods.

Varíations between net income and net cash flow are due to Ëhe

inclusion of changes in inventory, depreciation charges and unpaid

operating expenses in net income but not in net cash flow. On the

other hand, principal payments on debt are noÈ included in income, and

anticipated capital expenditures are included only indirectly whereas

both are part of cash flow. Cash flow shows cash transactions while

income shows depreciation charges.

llhile depreciation ideally should equal neË capital expenditures

over time for a grown business Ëhat is not longer expanding, for an

expand.ing one capital expenditures would be expected to exceed deprecia-

tion. Thus, for an expanding farm, net, cash flow normally exceeds net

income. I^Ihere the converse is true, the explanations are as earlier

staËed



" TreatrEnt

All Bases

Outrtght larxt
Purchase {I-4)

Rent to Pu¡:chase
(s-8)

Cash Rent
lvr2l

Share Rent
(r3-16)

Mi¡tmm

s

58,193

66rL45

47,220.

65r231

64,252

MaxlÍn¡n

TABLE 5B

AGGREGATED ÎREATMENT MEANS FOR NET FARM }JORTH BASED ON LAND USE
CONTROL METHOD OF ARRANGEMENT FOR THE TI{ENTY-YEAR SIMI'LATIONS

$

297,67L

6L7 r57L

37lrg06

IO2r25g

L27,27L

Ilban

$

17I,949

347,4O5

2O0,936

10I,359

IOI,29O

Stardard
Devlation

$

89rl73

205r990

I20,77]-

21,910

21r861

NEN FÀRM !{9Rnl

Standard Ooefflclq¡t
EEor of

Varlation

$

19r940

46,O39

27,0O5

4,877

4,8gg

0.45

0.59

0.60

0.2L

o.2r

Surplus Grcßrth

$

10,820

29,O22

16,087

2rg7L

2,972

Current
Ratlo

$

5,264

2,994

3,357

51602

6,127

Debt/Fqulty
RatIo

0.70

0.6r

0.69

0.49

0.46

À
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CIIAPTER X

SI]MMARY OF RESTTLTS AT{D CONCLUSIONS

The purpose of this chapter is to sunmarize the results of the

study in terms of Ëhe objectives set forth in Capter 1. It does this

by firstly sumarizing the nethodological results of Chapter 6. These

results deal with the objective of constructing, testing and validating

the nodel as a representative Ma¡ritoba crop farm. Secondly, the results

obtained fron the deterninistic execution and experinenËaËion with the

nodel r¡nder factorial analysis are. surutrarízed. as they attest to the

objectives outlined"

The conclusions drawn from the resulËs are Lhen stated, fol-lowed

by a discussion of the inplications of the results and suggestions for

further research"

ConsÉruction of A Model Re resentative of cro Farn in Manitoba
and Its Application

The construction of the nodel was achieved as shown in Chapter 5

and Appendix A. Therefore, the actual testing and validating are the

germane results. These rvere done in Chapter 6. Ttre attainment of this

objective was satisfactorily displayed. by debugging the nodel, both on

a sub-routine basis and on the r¿hole nodel basis. The process \{as a

continuous one throughout the study. The second stage involved

verification of the model, t,hat is, ensuring that the nodel operated

as envisaged during construction.

Verification was a long process achieved by testing the nodel under

all the variaËions and flexible conditions built into it. This was

extremely irnportant since failure to t,esË any siËuation creaËed severe

420 -
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debugging, verification and validation problens.

Verification was assr.med if the correct type of results as those

nornally obtained for farms from use of other techniques r,rere obtained.

Use was nade of results generated by the Crop Sinulator now in use at

the Department of Agricultural Economics far a visual natching of the

tr¡o results.

Validation of the rnodel was achieved by natching simul.ated net

r{7orth results with actual case farm net worth, and simulated net income

with case farm net income.

Inpacts of Outright Purchase of Land l,lith Debt Structure Relationships
and Return Percentage on Productive Assets on Net Farm Income, Net Cash

Net Farm Income

i) The four treatnents comprising scenario t had higher net farm

incomes than the base r,¡ith outright purchase option. All treatnents

rrere more efficient than the base in terms of gross ratio, rate of

return on capital a¡rd rate of groúrth.

ii) Treatment 3; 0utright Purchase - RaLe of Return on Productive

Assets Equal to the Annual Rate of Inflation - Short Term Debt /Long

Term Debt attained the highest level of net,farm income at $443r5L7;

it had the highest overall mean of $2251367, attained the highest rDean

growth and maintained the highest growth throughout Ëhe rrm.

iii) TreatmenË 4; OuËright Land Purchase - Rate of Return on Productive

Assets Equal Ëo the Annual Rate of Inflation - Mediun lerm Debt/Long

Tern Debt r.¡as ranked second. It achieved a net farm income that was

2 percent less than that produced by treatment 3. The value of net
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farn incone rras I percent higher than that of treatment 1¡ Outright Land

Purchase - Rate of Return on Productive Assets Equal to the Interest,

Rate Charged by the Farm Credit Corporation of Canada - Short Term Debt/

Long Tern Debt, and 10 percent higher than the value generated by

treatnent 2; OutrighU Purchase of Land - Rate of Return Equal to the

Interest Rate Charged by the Farm Credit Corporation of Canada - Mediun

Term Debt /Lor.g Term Debu.

iv) Treatment 2, outperforned the base by 27 percent in terns of

atËained net farm income, by 33 percent in terms of its overall mean

and by 38 percent in terms of mean growth.

Net Cash Flow

i) All treatments (treatments 1-4)

of naximum net cash flo¡s attained.

ii) TreaËments I and 3 attained the

value was 2 percerit higher than that

2 percent higher than that reached by

Net Farn I,lorth

outperformed the base iú terms

highest value of $321 ,046. This

reached in Lreatnents 2 and 4, and

the base.

i) Treatment I produced the highest value of net farm worth which was

almost identical to that produced by treaÈment 3.

ii) TreaËment 2 was the next best producing a maxinu¡o neË worth that

was 14 percent less than treatments 1 and 3, and 6 percent higher than

treaËnent 4 and the base.



Impacts of Rent-To-Purchase La¡rd Control Arttog"t"tt l{ith D"bt St
ercentage on Productive Assets on Net Farm

lncome, Net Cash FLow and Net Farm Worth

423

NeË Farm Income

i) AlL treatnents attained higher levels of net farro income than the

base.

ii) Treatment 7; rental purchase land arrangement r¡ith rate of return

on productive assets equal to the annual inflation rate and shorË term

debt/long term debt, produced the highest level of net far¡n ineome of

$390r753 and Ëhe highest mean of $197,37L"

iii) Treatment 8; rental purchase land arrangement - raËe of return on

productive assets equal to the inflation rate - medir:m term debt /Long

terrn debt attained a level Chat rras 10 percent less than treatment 7,

and S.percenË andT percent more than treatments 5 and 6, respectively.

Net Cash Florv

i) TreatmenË 5; rental purchase land control with rate of ret,urn on

productíve assets equal to the interest raËe charged by Ehe Fann Credit

Corporation of Canada and short tern debt/long tenn debt attained the

highest Level of net cash flow and mean growth in net cash f1ow.

ii) Although treatment 6 produced the best mean net cash f1ow, the

base gave a better performance than treatments 6, 7, and 8.

Net Farm Worth

Treatments 5 and 7 outperformed the base with ¡qaxima of $4081527

ç404 1632, respectively.

The base produced a net worth that \ras 6 percent higher than t,hose

treaËments 6 and 8.

i)

and

rr)

of
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Inpacts of Cash Rental As a Method of Land Control Ïlith Rate of Return
0n ProducËive Assets a

and Net Farm lrlorth

Net Farm lncome

i) All treatmerits (9-L2), atËained a higher leveL of net farm income

than Ëhe base.

ii) Treatnent 11; cash Rental Land control Arrangement - Rate of

Return Equal to Inflation Rate - Short lern Debt/Loag Ter-m Debt, r¡ras

the best overall performer reaching a maximum of $354 r6sL, having an

overall average of $1791819, and displaying an average overall annual

growth of $18,267 "

iii) Treatnent 12; cash Rental - rnflation Rate - Medir:n Tern Debt/

Long Term Debt was Ëhe second best performer. IË aËtained a level of

net farm income that was 97 percent of ÈreaËment 11 and an a¡rnua1 aver-

age growth of $18,093 alnost the same as treatnent 11.

iv) Treatment, t had a maximr.m that was 97 percent of treatment 11, a

mean that was 95 percent of treatment 11 and an annual growth that

was 68 percenÈ of treatnent 11

v) Treatment 10 had a maximun that was only 4 percent less than

that of treatmenË 11, a trean that, was only 6 percent, less than treatmenË

11 and an annual average growth ia net farm income that was only 4

percent, 1ess.

Net Cash Flow

i) There l^lere no significant differences in the levels of net cash

flow generated by the four trearments (9-LZ).

ii) The base attained the highest net cash flow follor¿ed by treatments
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9, 11, 10 and L2 i¡ that order. The differeûce bet¡seen the highest

and lor¡est maxima was onLy $894.

Net Farm !,Iorth

i) TreaËmenË 9; Cash RenËal La¡rd Control with a Farm Credit Corpor-

ation Interest Rate and Short lerm Debt /Long Term Debt produced a level

of net farm worth almost identical to that of the base at $1431923.

The value of the base v¡as $1431968. Treatment t had a mean of $1101594

compared to $1061850 for the base" Treatment 11 gave essentially the

same result.

ii) Treatments 10 a¡rd 12 produced identical levels, $1L0,594.

knpacts of Share Rental Method of Land Control Arrangement trIith Debt
Structure Relationships and R¿te of Return 0n Productive Assets 0n

NeË Farn Income

i) All treatments, 13-16 attained higher Levels of net fa::u income,

higher overall trean net income, highest annual mean growth and higher

rates of return on capital tha¡r the base.

ii) Treatnent 15; Share Rental Land Control Arrangement with Rate of

Inflation and Short Ter¡n Debt /Long Tern Debt atËained the highesË net

farm ineome of ç269,836, and the highest mean of $138,251.

iii) Treatnent 16; Share Rental Land Control with Rate of Return Equal

to the Inflauion Rate and Medium Tern Debt/Long Ter-n Debt generated

t,he second best maximum, 1 percent less tha¡r treatmenË 15.

iv) lreatment 13; Share Rent with RaËe of ReLurn Equal to the Farm

Credit Corporation of Canada Lending Rate and Short Term Debt/Long Terro
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Debt was the second worst performer but with an attained income of only

4 percent l-ess than ehe naxi¡or:m reached by treatment 15. The túorst

performer was treatnent 14 with an attained income only 5 percent less

than that of treaËment 15

Net Cash Flo¡¿

i) There rrere very slight buL insignificant differences between alL

treaËmenËs and Lhe base.

ii) The highest net cash flow of, $24L',762 was attained by Ëreatment

14 and the lowest of $24LrL83 was reached by treaËment 15, a difference

of less than 0.5 percent.

Net Farm trIorth

i) The base run attained the highest net farm worth of $143,970"

This value was essentially the sane reached by treatment 13 ($f+9 1925)

and rreatnent 15 ($f+9,964) " The least value was attained by treatmenL

L4, $110,597.

Generat Results

Net, Farm Income

i) Of the four bases run, cash renËa1 base generated Ëhe highest

mean value of net farm income. This was 6 percenË higher than that

generated by the rent to purchase base, 10 percent higher than Ehe

outríght base and 36 percent, Eore than share rental.

ii) Scenario 1, the outright purchase method of land control,

generared the highesË mean of $207131-0 and attained the highest level

of net farm income amourit,ing to $411'346.
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iii) The nean level of net fann income attained by the outright

purchase rnethod. was 11 percent more tha¡r thaË generated ty ttre rent

to purchase meËhod, 19 percent higher than cash rental and 56 percent

greater than the $1331125 nean net farm income generaËed by the share

rental nethod.

iv) By attaining the highest level of net farn income, the outright

purchase nethod outperformed rent Ëo purchase by 9 percent, cash

renting by 18 percent and share renti.ng by 56 percent. Its attained

neË farm income level lras greater than that achieved by the base by

40 percent.

v) Outright Land purchase had the lor¡est capital turnover ratio

of 0.42 while rent to purchase had a ratio of 0.71, the base 1.00 and

cash renËal and share rental ratios were both L.44"

vi) Cash renting generated the lor¡est gross ratio oî. 0.46, followed

by rent to purchase with 0.49, Ëhe base with 0.53, outright purchase

with 0.55 and share renting with 0.60"

vii) Outright land purchase returned only 38 percent on

investment compared to cash renting of 107 Percent, share renting

of 83 percent, rent, to puichase of 54 percent and the base of 59

percent.

viii) OutrighL land purchase generated the highest mean level of

growth in net farm income. The value of $2L,234 was 10 percent greater

than rent, lo purchase, 28 percent higher than cash renting and 58 per-

cenË more tha¡r share renting

ix) The ability Ëo survive and avoid bankruptcy surrogated by the

value of surplus rras greatest for Ehe outrighÈ land purchase nethod



of land conrrol. Its abil_ity to do

49 percent and 45 percent superior

cash rent,, share rent ¿urd the base.
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this was 9 percent, 12 pereent,

respectively, than rent to purchase,

Net Far¡o l,lorth

i) Outright land purchase arrained rhe highest level, $671,s7L, of

net farm rrorth. This quantr:n was 66 percent greater than rent to

purchase, 503 percent greater than cash rent, 385 percent greater

than share rent,ing and 107 percent larger than that attained by the

bases.

ii) Outright land purchase maintained the highest level mean net farm

worth, amounting to $3471405. This surpassed the values for rent to

purchase, cash rent, share rent, and the base by 73 percent, 243 per-

cent and 102 percenË, respecËively.

iii) 0utrighË land purchase achieved a superior level of mean gror¡rËh

over Ëhe Ëwenty years than the other methods of land control arrange-

Eent. rt was 80 percent better than rênt to purchase, almost 900

percent higher than cash rent and share rent, and 269 percent hígher

Ehan the base.

iv) The current ratio was lowest for the outright purchase option and

extremely large for the other methods including the base.

v) cash rental and share rental wirh debt/equity ratios of. 0.49

and 0.46 were more solvent than outright purchase, rent to purchase and

the base. All treatmenËs provided betËer solvency positions Ehan the

base.
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Net Cash Flow

i) OutrighL land purchase nethod of land control attained the highest

level of net cash flow. The value of $3171588 was higher Ëhan rent to

purchase, cash renting, share renting and the base by 3 percenc, 6 per-

cent, 32 percent and 10 percent, respectively.

ii) Cash renting naintaiaed the highest nean level of net cash flow.

It was larger than rent to purchase by 4 percent, outright land purchase

by L2 percent, and share rent by 29 percent. The base r""o 1".r"1 of

net cash flor¿ was 10 percent Less than that of cash renting.

iii) OuËright land purchase maintained an average annual growth level

of net cash fLow of $161369. This was 8 percent more than rent to

purchase, 71 percenË better than cash rent, 38 percent higher than

share renË and 25 percent betÈer than the base.
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CONCTUSIONS

AlËhough very many conclusions can be drar¡n fron the results of

this study, only t,he essentials are summarízed here. Again, the con-

clusions are presented in accordance with the objectives.

Const,ruction and Testing of Model for Suitability As a Representative

This objective was attained very satisfactorily. The evaluation

of the model shor^rs Ëhat its flexibility pernits wide use in different

situations. Because the rnodeL used the systems (nodular) approach,

with incorporation of subroutines oËher than crop farms, f.ot example,

incorporating livestock features, the model could be utilized in

livestock sector analysis. Moreover, the nodel is well suited for use

in planning, forecasting, policy evaluations such as inpacts of programs

on the wel-fare of the fano fanily. Its use in impacting effecËs of

variables on income measures was demonstrated.

I¡npacts of AlEernate Farnland Use ConËrol Arra¡rgement On Ferfqr _reræ l,bas¡æs

The four farmla¡rd tenure arrangements had differential effects on

the amounts of the performance criteria attained and the ability of the

farm operation to maintain high levels of income. The magnitude of the

inpacts depended on'Ehe criterion variable. 0vera11, the general thrust

\"¡as to increase the value of the performance variable.

If the objective (goal) of the farm operator \"¡as the maximization

of net cash f1ow, Ëhen farmland use control r¡ould increase Ehe va1ue.

If the goal was to maintain a high mean level of net cash flow over the

life of the fa:mer, then cash rental Ì,ras the best nethod and share
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renting rüas the r¡/orst

If the goal was the attainmenË and naintenance of high levels of

net farm worth, outright land purchase would be the superior opËion of

procurement. In terms of solvency position, cash rent and share rent

!ûere superior to outright purchase a¡rd rent-to-purchase.

In t,erms of all aspects of net farn income, maximization,

maintenance of high roean levels, avoiding bankruptcy, growËh and

survivaL, outright land purchase option was the most beneficial option

of land use control arrangemenË.

Farnland is a very iuportant input in agricultural production and

especially for crop farms requíring large acreages to generate increased

revenue. Therefore, it is reasonable to e:(pect thaË regardless of the

tenure arrangement, increasing use of farmLand will generate increased

income, ceteris paribus. Sinilar rationale can be expected for cash

flow and net worth since cash flow depends on neÊ income. One will

expect net \.rorth in general to increase with increasing control of

farnla¡rd. Under purchase/rental, dependeriË ori the purchase year, the

operator puts out a small âmourlt of capital each year up to the year

of purchase. That initially increases his cash flor¡ and allows for

generation of incone through better ability to plan and take advantage

of innediate bargains.

Different levels of Jaetors exerted differoË effect on each

perforuance variable. VÍhen net cash flow was the performance variable

there \^ras statistically no difference beËr,¡een effects of rent,al-purchase

and outright purchase and between cash renÈ and share rent.

The findings of this study allows the conclusion that all nethods
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of Land control arrangements had positive effects on Ëhe levels of net

farn income, neË cash flow and net farm worth generated by the farrn

business. It was shown further thaË ouËrighË purchase l-and controL

arrangement in conbination ¡uith debt structre relationships and the

additional reÈurn on productive assets significantly influenced the

levels of net, farn income attained, the level of net farn income main-

tained, the rate of growth of net farm íncome, the rate of returî. ori

capital invested, the efficiency of product,ion a¡rd capital invested

and the survival of the fa:m.

I^Ihile Ëhe outright land purehase nethod combined with debt

sËEucture ratios and rat,e of return on assets to improve the overall

performance of the farm business, different conbinations affected each

performance criterion differently. Consequently, the choice of perform-

ance criterion Eo be effected will dete:mine the appropriate combination

of debt structure ratio and rate of returrr on productive assets Ëo use

r¿ith the outright land purchase nethod.

The rent-to-purchase rnechod, in combination with debt structure

ratios and rates of retu::n on productíve assets, enhanced the levels

and nainten¿mce of net farm income. Ilowever, Ehe neË cash flow

generated was only superior to Ëhe base when rent,-to-purchase combined

with short term debt/long term debc and FCAF. In other cases, the

base outperformed Lhe treatments. Caution is necessary in effecting

the use of rent-to-purchase if the intention is Ëo affect net cash fLow.

A sinilar caution is required with regard Eo the net farm worth.

From the resulËs generated by the cash rental experiment,s, it is

concluded thaL in conbination with Ëhe debt structur.e ratios and rate



433

of return, the cash rental nethod geùerated higher levels of net farn

income and higher performance of the fam business. But, the results

also lead to Ëhe conclusion Ëhat cash rental did not influence Ehe net

cash flow nor did it show any superiority in net farm worËh over the

base.

Share rental arrangement,s augmented the value of net farm income

and the overall performance of the farm. if the perfotmance criterion is

net farm income. Ilowever, there rrere no clear benefits in terms of net

farm worth and net cash flow.

In general, the results of the stuay suggest Ëhat the outright

land purchase method was superior to the other meÈhods of la¡rd use

control arrangement in generating Ëhe highest levels of net farm income,

net cash flow and net farm worth in conbínation with the Ërüo debË

structure raËios and two rates of return on productive asseËs. Rent-

to-purchase T¡ras the next best choice.

It is also concluded Ëhat Lhe land purchase method naintained

the highest Eean levels of net farn icnome, net fa:m worth, mean growths

in income, net worth and net cash f1ow. Ilowever, cash reoting was able

to maintain the highest mean level of net cash f1ow.

ImpaeLs of Rat,es of Return 0n Productive Assets 0n Performance Variables

From the analysis of the result,s generated it is concluded that the

higher the rate of return on productive assets received by the fanner the

greater the level of net farm income attained and the higher the mean

level maíntained,. Ilor¿ever, rate of return did not appear to influence'

net cash flow significantly.
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Imoacts of Debt Structure 0n Peformance Variables

Debt structure ratio influences the neË cash flow and a structure

of constrained nedium term debt /Long term debt Tras trore inportant than

short tern debt /Long terrn debt. A coro1Lary conclusion is that the farn

business needs an adequate availabilíty of short term credit (capital)

to cover operating expenses and avoid, deficits in the first eight years,

more than it would medir¡m term capital. Ilowever, as the farm business

expands, proper structuríng of both types of indebtedness, but

espeeially mediun term debt, becomes more important.

Debt struct,ure affects the level of net farm worth achieved.

Short term debt /Long term debË in the presence of outríght purchase of

land and rate of return on assets augnent neÈ rüorth; more net worth is

obtained tha¡r from the ratio of nedir:m term debt/Long tern debt.

Constraining nedir:n tern debt tends to restrict the rate of

expansion and sLows down the growth of assets. Constraining short term

debts tends to appreciaËe asset value

Survival of the Farm Business

There r¡ras no instance of firn failure in Ëhe nodel. The fi::rn

failed when its net cash flow was negative or when it became insolvent,.

In fact, the outstanding results throughout was the healthy financial

state of the business as qras represented by the criterion variables,

changes in net worth, and levels of farm surpluses, debt/eguity ratios.

return on productive assets and raLe of gro\irth.

The healthy financial state of the treatment farms compared with

the control farm could be explained on the basis that in the case farm
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arid controls farrnl-and tenure arrarrgenent(s) or ratios of arrangement,s'

debC structure a¡rd rate of return lüere not optinun Ëo provide for

increased levels of surplus, cash flow, income and net ¡¡orth. The

nodel forced decisions with respect Ëo the variables as dictated by

the financial state of the operation. Thus, if available retained

earnings and other available Potential capital did not provide the

borrowíng capability to purchase out,ríght then that alternative forn

of arrangement dictated by the financial situation oPeraËes. In other

words, better m¿rnagenent hTas a direct result of Lhe decisions incor-

porated in the model.

Expenses for r¡ithdra¡oaLs were strictly determined as rüere other

expenses which the farmer night not consciously idenLify and conËrol.

Better financial analysis, and investment criteria were operative in

the nodel.

All these factors are cost reducing culninating with better

management, higher income, surplus for investmenL and net, \üorth

when the base situation is subjected Ëo the influences of the factors

and levels used in this study.
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I I'lPL I CAT I ONS OF THE STUDY

The results of this study have a number of impl ications

that may be of assistance to pol icy makers. These are

d i scussed bel ow.

lmpl ication for Land Pol icv

lilany Canadian provinces have been especially concerned about

I and use and owner s h i p . l,lany of them have enac ted I and

use and ownership legislations and although operating for

man), years, most of the provinces have been amending these

acts recently. lmpl ied in these legislations and amendments

are the pol icy concerns for land as a scarce resource. This

concern is due to lack of acceleration of land productivity

research and in the broadening of the arable land base.

This generates a need for rat¡onalization of use of

avai lable land and expansion of land supply to increase farm

output and i ncome.

But most of these pol icies at present appear to be based

on gualitative norms such as nationality, percent foreign

control composition of buyers, assessed value for municipal

taxat i on purposes, and transfer r i ghts.

This study indicated that the type of farmland control

use oi tenure arrangements has significant impacts on the

net income of f armers. l,loreover, the impacts vary wi th the

comb.ination of type of debt structure and type of rate of
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return rece¡ved. The net income measures used to evaluate

the performance of the tenure arrangement varies with type

of control arrangement.

One of the i mp I i cat i on of the above resu I ts for I and

pol icy concerns the rational ization of land ut¡ I izat¡on in
terms of type of farmland use control. Thus, the results of

this study may be incorporated with present provincial land

use and ownership pol icies to develop a stronger, guant¡ta-

tively ' or iented pol icy that w¡ I I also include distribution

and conservat,ion pol icies. For example, The saskatchewan

Farm Ownersh i p Act, passed i n l,lay 1974 was amended i n lgTB

and '1980 ìn order to place further constraints on foreígn

ownership of farmland"

The legislation regulates foreign ownership on the basis

of assessed value and ãn area of 160 acres. The results of

this study may be used to restrict ownership on the basîs of

type of tenure arrangement. Agricultural land is being

eroded by transfer to other uses and by speculation.

lnventory can be taken of this situation to keep ¡t in

proper perspect ive.

In Manitoba, The Farm Lands Protection Act, passed ín L977,

has been repealed and replaced by the Farm Lands Ownership Act

assented Eo in 1983 and r¿i1l be coning in force in 1984. The

ehange emphasizes townershipt more Èhan tcontrolt. The stated

ai¡n is t,o preserve Ëhe land resource for use by the current and
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subsequent fuËure generaËions of Manítoba residents. Its

design sras to restricL speculation in farrnland thus strengthn-

ing the fanily farm, advancing rural development and providing

the opportunity for Manitoba¡rs to acquíre farmland in Manitoba.

In effect, the Act restricts noo-residents of Manitoba and non-

farm corporations from acquiring more thao 10 acres of farmland

in Ma¡ritoba.

The results of this study inply that a more technically

sor:nd poLicy approach can be taken to restrict the use and

abuse of farmlands" Since the Act does not address the ques-

tion of tenureship, Ëhat is, is it better from the farmerrs

and economic standpoints Ëo set the goal as outright owner-

ship ? By controlling the tlpe of land use arrangementr

policy could be developed to achieve more effective use,

conËrol and conservation of farrnland. The foregoing in

conbination with adequate return will assist in steming rural

nigration as agriculture will become more conpeËitive in line

with other economic sectors-resources eroployed in agriculture

must earn competitive reÈes

As shown previously, different arrangements affect the

farm operation differently. lf land inventory in different

use i s taken, then dependent on the perspect¡ves of

government pol icy, the specified quantum of land named by

the pol icy could be brought into or taken out of productíon

to meet productive and conservation object¡ves. uti I izing
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the results and implications shown in this study may be used

as contr i butors of pol i cy i nstruments to safeguard agr i cul -

tural I ands.

lmpl ication for Resource Ad iustment and Productivi ty

Renta I -purchase arrangements, share-rent i ng and cash

renting have such good performances with respect to net

worth, net cash flow and net income, that a pol icy to

encourage and foster these types of farml and tenure

arrangement instead of outr¡ght purchase may serve to ease

the financial pl ight of farmers. New farmers are required

to put out a large amount of capital in order to avail

themselves of the factors of production. Outr¡ght ownership

requires the largest outlay of capital of these productive

inputs. lf the farmer can be convinced of the financial

saving by foregoing purchase of land for rental-purchase or

renting and the relatively high level of income attained and

ma¡ntained by these methods, then agricultural production

will tend to become more profitable. llore importantlyr fiorê

and younger farmers may be encouraged to enter the sector.

Consequently, greater efficiency in production results

and wi th the high net cash flow, better planning may be

achieved. Ultimately, the farming sector may benefi t from

higher returns for the farmer's fixed resources. The publ ic

may obtain lower-priced food and less efficient resources

may transfer out of agriculture into areas where they may
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command higher returns" This type of pol icy wi I I influence

the number and sizes of farms. No longer will it be

necessary to enlarge farm excessively, for as agriculture

becomes more efficient in production, smal ler size wi I I be

able to generate adequate income for the farner. Given such

pol icies farm fami I ies may choose to stay on the farm,

strengthening.the rural community while preserving the

fami ly farm, and stemming the outmigration of people to

urban areas.

Given the potential scarcity of productive agricultural

land in Manitobarand the call by policy makers for increased

grain production in the next decade to meet ant¡cipated

demand, the results of this study may contribute to the

development and implementation of the agri-food strategy.

The impl ication is that whereas the fami ly farm remains

an essent¡al structural component of agriculture, ownership

of farmland will be relegated to a position of lesser

i mpor tance.

lmplicat¡on for Farm Credit and Financial llanasement

The Farm Cred i t Corporat i on hel ps Canad i an farmers i n

establ ishing and developing viable farm businesses by making

long term mortgage credit. lt can restrict lending in order

to al locate funds to the most deserving. The terms and

condi tions of loan are worked out between borrower and
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I ender but bas i c cond i t i ons are set. There

conditíon about the debt structure and/or rate

resources.

no basic

return on

As the results of this study showed, the type of debt

structure relationship and the rate of return significantly

i nf I uence the f i nanc i al hea I th of the farm bus i ness.

Therefore, the incorporation of the results of this study

into the pol icy of the Farm Credit Corporation may contrib-

ute to the object¡ve of the corporation.

The Farm Credit Corporation, along with other provincial

and pr¡vate lending institut¡ons may uti I ize the results of

this study to become active in formulating new guidel ines

for cred¡t by incorporating debt structure. This may serve

to ensure that credit needs of the sector, especially short

term and medium needs, are met by guick response on the part

of these i nst i tut i ons .

ln so far as the structuring of loans are concerned, both

government and lending institutions can develop pot icies

that will assist the producer to better manage his liquidi-

ty, since the optimal level of debt structure ratio wi I I

vary for individual cases. txtension workers and farm

advisors wi I I p.iãy tfre leading role in such exercises. The

resul ts presented here brere obta i ned from a short term

lïability/long term liability ratio of .1429 and a medium

term liability/ìong term liability ratio of .2857. However,

is

of
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a whole ser¡es of rat¡os can be obtained from the model

which is coded to handle seven rat¡os. lt is not inconceiv-

able for a pol iey to insist on a specific relationShip

between the current liabilities/long term debt or medium

term I iabi I ¡t¡es/long term debts. These debt structures may

affect the loan security and the farmer's ability to repay

loans. Credi t insti tutions may be able to determine the

abil ity of a farmer to repay loans and thus evaluate the

risk of nonpayment or possibi I ity of foreclosure in the

future.

lmpl ications for Farm lncome lnstabi I itv and Welfare

The l.lestern Grain Stab¡ I ization program introduced in

1976 was designed to provide income stabi I ity for grain

producers. Participants are guaranteed that the net cash

flow from grain receipts wi I I stay above the previous

f ive-year average. The program, theref ore, recogni.zes net

cash flor{ as the critical problem. The results of this study

support the use of cash flow as a more sensitive farîn Íncome

measure than net fann incone and net farm t{orth. These

results have implications for the operation of the prograrn

especially if the fanner operates hÍs business uti'lizÍng the

factor combinations proposed. These generated a greater net

cash flow than the control farm implying that the cost of the

program may be significantly reduced as net cash flow in any

participating year may always be greater than the prevÍous

five year average.
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There appears to be the need for harmon i zat i on of

stab¡ I ization programs and pol icies of the Federal and

Provincial governments in order to prevent balkaniza'.ion

with its conseguent reduced efficiency and productivity.

With the incorporation of the net cash flow as the function-

al performance measure for stab¡ I ization purposes, harmony

may be attained. This may help in reducing the cost of

these programs to a lower level than the current S4OO

mi I I ion Federal contribution to stab¡ I ization programs"

Recalling that observation of Loyns that farmers are poorly

paid for their efforts, are poorer than the rest of society

and are about to exodus farms because of inadequate returrrs,

another inplication of the findings of this study is that the

above concerns night be more seriously addressed by incorpor-

ating higher reËurns to the farmer for his resources. fhis

will improve his returrrs, Ëhereby raising the level of income

and enticing farm faoilies Eo stay on the farnily farm.

Moreover, W.J. Andersonls concern that agriculture should

become rnore efficient and as cornpetítive as other industries

for resources so that its rate of return could equal those set

by the general level prevailing in the econouy, r,¡ãrld be dhessed.

It is concluded that if appropriaËe farmland control arrange-

ment, return percenË on productive assets and debt structure

management are effected, farm operations will proviae ad.equate

returns Ëo the farm operaÈor. Eventually the perceived low

income problen will cease to exist among bona fide farm

operators.
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Farm operators that continue t,o show inadequate returns,

could quite justifiably be considered r:nder rsocial poverËyt

not tfarroing povertyt and be dealt l¡ith under r:niversal

Programs.

Farn income variability and fam cash flow variability

r.¡hile persisting due to the naÈure of farning uncertainties

of weather and prices, will be rendered at higher levels

similar to partieipants in other sectors.

It should also be pointed out that the findings support

the view espoused by Kraft Ëhat purchase of land allows the

farmer to capËure unearned appreciation of land and higher

net worth than rentíng.

The results of this stud.y also suggest that net cash flow is

very variable, is a critical aspect of the overall financial

problem confronting farmers, and- is the income measu-re l¡ ma-a

inmed.iate need. of resolutj.on. This may have implica-

tlons in terms of equ¡tab¡líty in distribution and levels of

income. Some of the inequalities in ownership of income

e¡rning resources may be dissipated.

LI''lITATION AND USES OF THE I,IODEL

The farm s i mu I ator "on.a.u"a"O i s both genera I and

versatile. Although, it was constructed to reþresent a crop

farm, it can be adapted with minimal computer programmíng to

deal with mixed enterprises. lt dèals with very many

aspects and options as far as crop farms are concerned;

gives detai led cost of production analyses, complete

financial picture, complete detai I of the farm organization,

acreage allocation, crop rotation, lists numbers of and

types of each loan, and several other detai ls. One area of
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0ther improvements of the model may be invoked as one works

and updates ¡t. The model, being a whole farm representa-

tion is amenabìe to additions of màdules" Another area of

improvement can be the addition of subroutines to deal with

ferti I izer use and including the effects of moisture stress

on crop yields.

Wi th respect to the need for further research the

stochastic simulation results may be improved in terms of

hypotheses significance and magnitude of impacts by running

more repl icates (hundreds) of each treatment. The precisïon

of the statistics especíal ly the significance levels wi I I be

i mproved.

The major limitation encountered with the model were

those specified in the discussion of simulat¡on in Chapter

I l. The size of the model posed severe pract¡cal problems,

the most severe of which was the quantity of computer time

required to run the model and print out results for the

tbrenty year run. This was especial ly ìong when several

alternative decisions, such as effecting al I land control

options, were executed in one run. ln the final stages of

the study ¡ t was necessary to identify only the specific

tables required to be printed and store these on tape for

later use.

lnabil¡ty to get the detailed results prínted for twenty

years meant that once it was ascertained that the model was

working well, the results were .held in 'saver and studied
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there before d i rect i ng the pr ¡ nter to pr i nt out the

essential ta'bìes. The drawbacks with this situation were:

it was very tedious and time consuming.

¡f anything went v{rong after the results hrere

¡)

tl,

observedr but before printin<¡r the

vras not aware. In order to

9ser

cor¡ect

for thisr several tabìes containing

interniediate data were pr¡nted. This is an area

for further research work deal ing mainly with

programmi ng eff i ci ency. Use of FORTRAN I anguage

also posed a smal I inconvenience due to its rigid

rules.

i ¡ i) high cost. for computer time.

The model used in this study and results obtained therein

may :

l. Contribute towardsregional development policy in that

tiæ p+rffi fa Regicral Eq¡¡rd.c ÐçEr¡sicn through

the Agricultural and Rural Development Act, Prairie

Farm Rehabi I i tation Act, and General Development

Agreement have aided in agricultural development in

Canada. These programs together wi th others i n

transportat ¡ on, manpower and empl oyment have

generated the socio-agrico-economic-environment for

agr i cul tural product ion. Incorporating the results

of this study in the model may assist in rationaLizing
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2,

3"

these stabi I ization programs and in evaluating the¡r

impacts on income and employment.

Contribute towards a stra'Legy for market development

encompassing increasing eff iciency of production.

Contribute to regional self-sufficiency objectíves by

its effect on efficient resource utilizat¡on alluded

to earl ier.
Contribute towards an overall strategy for strength-

ening supply base:

i ) ¡ t FEr!¡ contr i bute towards the conservat ion and

upgrading of the farmland base,

i ¡ ) ¡ t rrqf contr i bute towards the deve I opment of

management systems and restructuring of many

farms, both technical ly and from busines

management în order to ensure continuity of the

fami I y farm,

¡i¡) it nq¡ qffihrEe to ûÊ e\ækgrsrt cf strategies

to meet the demand for and suppl.y and

avaiJabftity of funds ' to f i nance product i ve

¡ nvestments i n agr i cul ture,

iv) ¡t may contribute lowardE the maintenance

of adeguate human resources in rural communi-

t ies.

v) i t nay contr i bute towards the transfer of

technology by uti I ¡zing the model and various

resul ts generated as a demonstration plot of

better production and management methods

Contribute in forecasting and impact studies.

5.

6.
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