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ABSTRACT -

<

The purpose of this reSeafch was to appralse the

1} -

effects of the Western Gra1n Transportatlon Act on the
structure of commercial cereal agriculture 1in Alberta.

Four objectives were established. The first wag to
deveiep a farming system classification; thé second was to
determine changes ;n the materials and organization of the.
farming systems; the third was to/further disaggregate the
farming s}stems by volume of sales to determine factors
motivating change; and the final objective was to develop a .,

>

compensate for a cost increase or a grain pric de%}ine.
@* ) A ,
The results indicated rapid changes in the organization,

simulation model that indicated the adjustmenﬁ; required to

of all farming systems in the 1970s. There was a major shift
in industry composition'ip central and southern Alberta.
_ Strong'differences in the ;truéture of farming Systems were?
noted bétWﬁén fégidﬁs. & - ’
%, ¢ .
Disaggregation by farm s}ze indicated that over the:

decade ba;riers to continuous capital/labour substitution

Loy A

had been overcome at large farm sizes. The™unit cash cost
curve indicated«economies of size and showed a major cost
prxce s%ueeze. Sales per acre and gross margins per acre
were found to be positively correIated w1th volume of sales.
The gross mgrgins per acre fpnct1on decllnéd‘at all but thg
largest'sales categories over the decade.v .

The simulations indicated that a 20 percent cost

ingrease required an increase ipn sales of 12 pefcent in 1971
» £

~ -

iv - ‘ ;



and 25 percent in 1981 t;\gompenéate.qAn sutput prieeerop
éf 20-pe£¢ent }eQuiSSd an 80 be}cent sales increase at smali
farm sizes and a 120 percent 1ncrease-at large si;ed fa?ms..‘

There was sf;ong evidence of pola}ization. The bottgm
50 pefcenflof the: industry genefated lower sales and margins
than the top 1 percent of producers. Rates of structural’
adjustﬁent 1n the“pottom>half of the induétr? were
negligiEle compared to the top producers.

‘The results have implications in terms of: the effects
of macro—economié~variables on structural change énd
productivity; the impact of the WGTA and cost squeeze-oOn the
industry; the ettgciiveness of size expansion as_é méthod of

accommodating;envifonmental pressure; and the validity of

. -

programs that are not farm size or region specific. Ty
’ G ' o ‘
3
2
£
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1. INTRODUCTION

A. Context of the Research . -
Alberta cereal agriculture underwent major structural
change between 1971 and 1981. This thesis attempts to ri;
guantify the changes that took place during that decade.
The scope-of the issues .involved in structural change
is large as witnessed by recent works.by Brinkman' and tRhe
USDA.® One reason for the wide scopeﬁés “the need for two
levels of abstraction when StUleﬁggthe structure of
agriculture. At the farm level, the elements of the system

include land, labour, paterlals and capital in its broadest

sense. The dlstlnctlvenegs of individual farms 1s determined

s

. by the orgam1zataon and relative proportions of these

~inputs. ?eatures of individual farms include farm area,

volume of sales, levels of capital and labour used, as well
as the.organization pf production, including cropping
rotation and legal description. At “the industry level,
elements of the system are the individual farms. The

structure of the cereal agriculture system as a.whole is

.determined by the composition of the individual farms and

the ownership pattern, concentration of resources and

- == - —— -

)
- 'Brinkman, G. L. and Warle¥, T.K., Structural Change in

Canadian Agriculture: A Perspective. Ottawa: Agriculture %
Canada, June 1983: pp. 1-17.
2y,S.D.A., A" Time to Choose, Summary Report on ‘the Structure
of Agriculture. United States Department of Agriculture,
Washington, D.C., January 1981: pp. 15-18; and Structure
Issues of American Agriculture. Report No. 438, United
States Department of Agriculture, Washington, D C., November
1979: pp. 2-23.

\



distribution of revenue associated with that compqsition.

For purposes of analysis, it 1s esseﬁtial to separate
the components that make up the commercial cereal production
system in Alberta. Disaggregating to the individual level is
not practical. Using aggregates of all producers obscgres
details required to perceive change in composition of the
industry. Work irm farming systems provides a basis for
classifyihg producers into relatively homogeneous groups.
These homogeneous groups or farming systems provide the
basic unit of study.

This thesis reports research on aspects\of the
structure of individual farming systems and the industry as
a whole. Determinant factors of structure such as a cost
price squeeze, relative factor prices, economies of size and
technical change are employed as a basis for understanding
the changing structural features of both.levels of the
industry. -

The elements and organization of the farming systemg\/
and the industry as a whole affect the pefformahce of the
commercial g}ain production system. Allocafive efficiency,
improvements in productivity, flexibility, profitability and
renewability of agriculture are performance variables that-
are affected by the interaction of organization of
aériculture aAd ft§ social, economic and physical
environment. |

The structure of the industry is important to society

because of the large economic benefit and extensive social

-
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benefits attribua?ble to a viable agricultural sector 1n
Western Canada. The viability of the industry rests largely
on its ability to'generéte and aBopt technical changes and
structural forms that enhance productivity and efficiency.
To fully realize the benefits of new technology, adjustments
to the organization of farms are required. Barriers to
adjustment may slow the adoption of new technology and
reduce its effectiveness when adopted. This situation 1s
graphically illustrated in many LDC’'s. In Western Canada,
factors environmental to the farming system can greatly slow
structural changes affecting rates of technical change and
productivity growth. Environmental factors include the
domestic economy, world markets, politics, sociocultural
values and beliefs, and atmospheric conditions.

Beyond the economic importance of structural change 1in
agriculture are the social and ideological implications. The
number of people farming and the pattern of ownership of
reséurces used in agriculture greatly affect the vitality
and quality of rural life. The interplay of changing beliefs
and values ohisocial benefits on an agricultural structure
lead ﬁo arguments about the ideals for the wholé future of
farming in Alberta. The focus of this.thesis is nevertheless
on the economic questions of structure. Some value-loaded
implications éf continued change are pointed-out in the

¢

“discussion of results.



B. Purpose

The primary purpose of the research was to determine
the effects of the Western Grain Transportation Act {(WGTA)
on the structure of commercial cereal agriculture 1n
Alberta. The WGTA represents increasing transportatibn costs
for grain producers through thé remainder of the century.
Some form of adjustment will be reguired to compensate for
these additional costs.

The secondary purpose of the research was to i1llustrate
the structure of agriculture. A great deal of literature
from the United States indicates that the cumulat%ve effects
of an ad-hoc approach to agricultural policf was the
development of structural features that were not desired or
even considered by policymakers.

To prevent a similar blind progression in Alberta, 1t
1s important to understand the structure of cereal
‘agriculture and the direction and importance of change, as
that system attempts to maintain viability in a changing
environment. This thesis provides a perspective setback from
the actual daily events in agriculture so that a larger

)

long-term view of the industry in Alberta can be witnessed.

C.. Objectives

*There are four objectives this gtydy will attempt to
meet. The first objective is to determine tﬂé importance of
crobping intensity as a aefining feature of farming systems.

A classification system based on the intensity of cropping



was used to 1solate structurally different groups of
producéés. It 1s hypothesized that 1ntensity of cropping :s
a fundamental structural feature that will determine other
variables.

The second objective 1s to reporf the structural
chavacteristics of commercial grain productlion systems
identified in the initial classification. The changes in the
characteristics and relative number of producers in each
system in .1971 and 1981 will give an indication of the.
direction of structural change at the farming system and
industry levels, |

The third objective 1s to aetermine the relationship
between several structural variables and farm size as
measured by volume of sales. These relationships will
indicate the direction in which some determinan;s of
structure are working. The variaples expected to be related
to size include the capital/labour ratio, unit cash costs,
sales per acre and gross margin per acre. These
relationships will provide insight into the effects of
capital for labour substitution, technical change, econémies
of size and the cost pfice>sque¢ze on the structure of "
cereal agriculture in Alberta. |

The final objective is.to anticipate structural changes
required by the ¢ommerciai éereal agriculture system to
overcome cost'inéreases or price declines. The simulation
technique will provide an indication of the direction and

magnitude of reactions to forces such as the cost squeeze
L ]
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and the WGTA. '
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The farming system classification was tested using

D. Results

Parametrlc and non- parametrlc tests. The results validated a

¢
four category system, based on ;ha 1mproved area in crop,
/ A . X .
fallow and forage, for separating produceqs‘gpto different

farming systems.
The relationship between sales volume and a number of

3 v

structural features such as the capital/labour ratio, sales

B

ner acre, average variable costs, and gross margin per acre

were tested 1n 1971 and 1981. The results indicated that the

r-

barriesé’limiting continuously greater substitu;é?é’of
& had been

(14 3

overcome by 1981. The average variable cost curve shifted

»

vertlcally upward and increased in slcore, indicating a cost

capital for labour at large sizes of farms 1in

price squeeze{ The largest volumelprooucers con51stently had
the lowest cost of productlon. Ig%reases in sales per acre
between 1971 and 1981 did not compensate for higher costs.
Gross margins per scre declined at all but largest sales
sétegories. If;producers had'nOt substantially increased
size, their margins per acre declined (see Chspter Vi).

'Indua;ry structure as a whole was'also stud1ed The

~dlstr1but;pn of sales, gross margin, and rates of structural

adj%stmen; in different sales percentlles were evaluated.

' K
The results 1nd10ated an increasing concentration of sales

i

#hd gross margin in the top 20 percent of the 1ndustry. The
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concentration came at the expense of the bottom 50 percent

3

Wwith,the mid-section retaining 1its or;aigal share. The rates
of adjbstﬂgg{ in features such "as area, sales per acre, and
cropping intensity indicatg a polarizatioé‘of the industry
into two sectors, an economically viable sector changing
& rapidly and another sector that is essentially static énd
: »

not adjusting. The dividing line is at approximately $50,000
of sales in 1981 (see Chapter VII). &

The adjustments required to maintain 1981 gross margins
per acre in the face of cost increases and price delreases
for grain (WGTA) were assessed. The simulation indicates !
that adngfmen;s required to neutralize cost increases have
doubled since 1971 as variable costs became a large

proportioh of product value. The adjustment required to

offset grain price decreases has remained constant, but are

4

largé‘relative to cost changes. It is estimated that in 1981
a 5 pergent decline‘in output price would require a 25
peréent in;rease @S total farm sales to regain the initial
gross margin per acre (see Chapter VII). A
_E. Organigatione_

The thesis is organized into.eight,chapters. Thé'first.
chapter sets out the subject of the research. The second
lchapter discusses the backgrpund literature on the subject
ofNeconomic dévelopmgnt and the forces behind sfructﬁral

adjustment. The third chapter outlines the actual methods

and data dsed~in the study. Chapter 1V was used to develop



and test a farmiﬁg systems classification which was used 1in
the remainder of the thesis. In Chapter V, the structural
features of various farming systems are compared 1in 1971 and
1981, The relationship between farm size as measured by
sales and a number of variables were determined in 1971 and
1981 in Chapter VI. Based on the relationships established
in Chapter VI, a simulation was developed 1n Chapter VII to
.gain insight into changes in structure reguired to

compensate for the. WGTA and cost price squeeze. Chapter VIII

discusses the policy implications of the results.

/

1
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11. BACKGROUND LITERATURE

A. Economic and Agricultural Development

The structural changes that have taken place in Alberta
between 1971 and 1981 can be studied from a development
perspective. The literature on economic growth and
development shows a consistent emphasis on the need for
accumulation of capital as a source of growth. The formati»n’
of capital allows for applied innovation and the division ot
labour which offset the tendency of diminishing returns to
capital and labour. This view is held by both classical and
modern economic growth theoris&s.

The earliest classical authors, Smith,-Malthus and
Ricardo, expected diminishing returns to 1ncremental
increases in the use ochapital and labourrrelative to land,
both as new land of lower Quality was opened (extensive
margin) and as more inputs were used on a constant land area
(intensive‘mérgin). The classical economists saw the land

base and its fertility as inelastic, and agricultural

technology was viewed as essentially static. In the

cléssical model, diminishing returns to labour and capital
applied to ah inelastic supply of land represented‘a
@
fundamental constraint to growth.?
The‘major economic development authors of the 19th

century were priharily "stages theorists” from the German

‘Hayami, Y. and Ruttan, V., Agricultural Development: An
International Perspective. Baltimore: Johns Hopkins Press,
1985: pp. 13-15. '



school. The 1mportant theorists included Fredrich List and
Karl Marx. Marx divided his stages of development based on
the production technology in uée. Unlike the classical
authors, Marx believed technology could be applied to
agriculture to offset diminishing returns. Marx saw the
potential economiles of size 1n agriculture as well as
rotations which integrated livestock and crops to enhance
nutrient cycling as evidence that diminishing returns to
labour and capital could be overcome. In fact, the
transformation of agriculture from a peasant to an
industrial structure was a critical step in economic
development, 1in his view.*

Boserup,*® 1n her.study of preindustriai agricultural
systems, also departed from the classical model. Boserup
suggested that a pattern of continuous development from more
eXxtensive to . intensive agricultural systems was normal. The
sharp distinction between cultivated and uncultivated land
implied by extensive and intensive margin was replaced by a
concept of increasing frequency of cropping and by changes
ranging from forest and brush fallow to multicroppiﬁg
systems in which two or more crops are grown in one year. In
tﬁe view of Boserup, soil fertility is a dependent variable
responding to intensity of land use, rather than a
detefminant of the intensity of lamd use. From Boserup's

berspective, the agricultural production was not as

‘Ibibo' po 17- . .
‘Boserup, E. The Conditions of Agricultural Growth. London:
Aldine Publishing Co., 1965, ) )
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inelastic as earlier feared by the classical economists.K\
Ruthenberg* agrees with Boserup in the sense that he
sees intensification as a common evolutionary feature of
agricultural systems. However, he does not see soil
fertility necessarily increasing with use. "Permanent
farming carried out on impoverished soils may well be
considered a final stage in the léhq use development
process.” Ruthenberg concludes that even when all 1maginable
measures open to pre—maéhine man are applied to retain~
fertility in tropical areas, 1t 1s apparently"not possible
to avoid decreasing returns to labour when land use 1is
intensified within the traditional state of agriculture, In
this sense, Ruthenberg agrees with classical economists.
Ruthenberg and most modern theérists agree that .
substantial improvements of arable agriculture have been
made through technical progress.’ Diminishing returns’are no
longer inevitable consequences of increased production. The
modern view that groﬁth in agricultural production beyond
extensification is possible has been embodied in a number of
recent economic growth models. Rostows' "leading §E§tor”
model, the "dualist™ models of Rangis and Fei, the "high
payoff" model of Shultz and the "induced innovation” models

— e - —— e — ———

‘Ruthenberg, H. Farming Systems of the Tropics. Oxford:
Oxford University Press, 1976, pp. 1-162.

"The modern view that the diminshing returns to capital and
labour as applied to land can be postponed to the point that
they do not interfere with economic growth is dependent upon
the availability of energy. The substitution of fossil
energy for land has been the dominant process in the
development of modern agriculture. Depletion of energy
stocks without development of a substitute would certainly
give the classical model renewed relevance.
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of Hayami and Rgttan all see growth 1n agricultural
production without diminishing returns as central to
economic development. The dualist models specifically study
the interaction between’the traditional agricultural sector
and the industrial sector during the process of
transformation. The induced innovation model 1in particﬁlar
attempts to explain the forces that are responsible for

technical and institutional adjustments that help increase
& .

productivity.

Hayami and Ruttan suggest\ﬁhat institutions are
important 1in the process of pgriculgural developmentf
Providing the organization that can overcome diminishing
returns to land becomes the focus of policy. Their
hypothesis is‘that induced innovation will cause l
institutions to adjust in a manner conducive to economig
growth.® Whether or not this is universally true remains to
be seen. The notion that institutions’® are the force behind
and barriers to economic progress is important to cereal

production in Alberta as these can be changed by human

action. )

- —— - ———— —am - - ——— ©

*Hayami, Y. and Ruttan, V., op. cit., pp. 73-114,
’Institutions can include property rights, social customs,
the organization of government, research institutions,
channels for movement of goods and knowledge, economic
organization etc.
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B. Factors Hypothesized to Motivate Structural Change in
Alberta

As agriculture has evolved 1n 1ndustrial societies,
human 1nstitutions have become i1mportant determinants of the
productivity of agricultural systems. The farmer and the
systems he controls are no lbnger solely responsible for
maintaining soil fertility, constructing capital goods, and
developing new techniques. As industrialization has
progressed; human systems environmental to agriculture have
come to éominate as structural i1nfluences. Human systems
,provide nutrient supplies, capital goods, new techniques,
markets for products and inputs. It 1s not surprising that
most literature on structural change in agriculture focuses
on institutional arrangements as the major forces behind
change..

Brinkman lists the factors he believes are determinants
of structure in Canada.'® The list includes: exchange
arrangements between agriculture and other ;eétors,
technical change, relative factor prices, interest rates,
land values, commodity programs, subsidies, tax policies and

many others. In Alberta, many of the factors described by

Brinkman can be witnessed.

Cost Price Squeeze .
During the 1970s, a major motivation for structural

change was the worsening terms of trade between agriculture
4

and other sectors of the economy. Recent publications by

'°*Brinkman, G.L. and Warley, T.K., op. cit., p. 56.



Veeman’'' and Manning'® on productivity graphically
illustrate the worsening terms of trade 1in agriculture.
Veeman poln ut that there 1s strong historical evidence
that farmers\adopt new technology as a means of overcomlng
adverse movements 1n terms of trade.'’ Veeman's sEudy
indicated a significant hegative relationship between terms

of trade and productivity, though he did not suggest a cause

0

and effect relationship.

Cochrane's "treadmill theory”™ offers an explanation for

this phenomena:

"The high value society places on technological
advance guarantees a continuous outpouring of new
technologies. The incentive to reduce cost on the
many small farms across the country guarantees a
rapid and widespread adoption of the new
technologies. Rapid and widespread adoption of farm
technological advance drives aggregate supply
relation ahead of expanding demand relation in
peace-time, and given the high inelastic demand for
food, farm prices fall to low levels and stay there
for long periods."'*

Cochrane suggests there is a disequilibrium that is not
correcting in agricultural markets. This chronic cost price
/
squeeze represents a major motivation for adjuétment by

producers. .

- e o ——— " = w— —— - —

''Veeman, T.S. and Fantino, A. "Productivity Growth in
Western Canadian Agriculture: Empirical Measurement,
Underlying Causal Influences and Policy implications,"
Unpublished final report presented to the Agricultural
Research Council of Alberta (Farming For the Future), 1985:
pp. 42-44. . } '
'*Manning, T.W., "The Effects of Rising Energy Prices on
Grain Production," Unpublished paper, Department of Rural
Economy, University of Alberta, August 1984: pp. 11-12.
''Veeman, T.S. and Fantino, A., op. cit., p. 42.
'*Cochrane, W.W., Farm Prices: Myth and Reality.
Minneapolis: University of Minnesota Press, 1958: p. 107.



Relative Factor Prices

I'n addition to the cost price sgueeze, another feature
of developed economies is a tendency for wages to increase
relative to the price of capital. In thils situation, there
is an incentive to substitute capital for labour 1n the
production process.

In Alberta, the relative proportion of capital ‘and
labour used changea dramatically in the 1970s. There was a
great increase in the level of capital used per year of
labour. The census information for 1981 alsc shows the
disappearance of the feature of diminishing substitution of
capital for labour at large farm sizes so evident 1n the
1960s.

The change inkcapital/labour substitution at large farm
sizes suggest that inducéd technical innovation has taken
place. Hicks argued that differences in the relative price
of factors of production could influence the direction of
invention and .innovation.'*® Unlimited subslitution of
capital for labour in 1981 indicates technology has
developed to reduce labour use, particularly at large farm

>

sizes.

Economies of Size

Economies of size are associated with mechanized
production processes. Two types of size economies are noted
in the literature.

"*Hicks J.R., The Theory of Wages, London: Macmillan ande
Co., .1932:.pp. _ 124-125.
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Technical economies arii% when there are

indivisibilities 1n the production process and excess

%
quantities of some 1nputs are being used. Farm machinery,
for®instance, is only avallable in lumpy or discrete units;
1t cannot be purchased 1in fractional amounts. Further
lncreases in output can be obtainea by utilizing idle
machinery. The increase in output does not require a
proportionate increase in the input, hence unit cost with
respect to machinery inputs decrease.

Pecuniary economies of size occur when large vol;me
producers are given a price discount that 1s not avallable
to those farmers purchasing smaller guantities. The average
costs of such inputs will be less for the larger farms.

Larger producers can also obtailn superior prices and grades

for their product.

-

Technical economies of size will exist over the range
of input usage for which the marginal productivities of the
idputs are increaging. Continued increases in the use of

& : )
inputs including management will result in proportionately
greater ificreases in output. Economies of size may be
limited beyond a certain lévelfof outputs. Theoretically a
point is reached where the marginal productivity of some
inputs{is‘negative. Hence, successive increases in the use
of these inputs will result in a decrease in output and the
butput will therefore be produced at a higher average cost.

There are several methods of measuring farm size. Input

usage, land area, or volume of sales, have all been used in
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studlies cf economies of size,. In the Alberta situation,
large variations in land guality between regions make iand
area a meaningless measure of size. Volume of sales as the
conventional measure of size 1n microeconomic cost analys:is
provides consistent results.
.
There are three approaches used 1n the estimation of

cost curves. These were outlined by Anderson and Powell '’

and include:

1. Synthetic approach; ~
2. Direct analysis, cost/output observation;
3. 1Indirect analysis, estimated production or cost

-

function.

Methods based directly on cost/output observations or
statistical estimation of cost functions are used 1n this
thesis. Direct methods do not involve the explicit-modelling
of firms' produc£}ve processes. Most often direct empirical

studies have used cross-sectional data from a range of firm
. > - 1\
sizes. '

-

The most common procedure used in the direct empirical
studies involves fitting an ordinary least squares (OLS)
regression line through observed points. This method is

called the "statistical cost approach.” The statistical cost

—

approach involves a possible source.-of bias in making

inferences about the long-run average cost. Stigler

- —— e - -

'¢Jensen, K., "An Economic View of the Debate on Farm Size
in Saskatchewan," Cdn. J. Agric. Econ., Vol. 32, 1984: pp.
188+189. :

'"Anderson, J.R. and Powell, R.A. "Economies of Size in
Australian Farming," Aus. J. Ag. Econ., Vol. 17, 1273;«pp.
1-16. ‘
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demonstrates that 1f some costs are fixed in the short-run,
and 1¢ oufput s subject to chance fluctuations, then
cross-sectional data may 1ndicate a fall 1n average costs as
output 1s enlarged, even 1f firms are not in a situation

where real economies of size exist.'® This 1s not a problem

- -

1f the results of empirical analysis are viewed as expected
cost functions and not as technological frontiers.'’

Recent studies 1n industrialized agriculture have been
conducted by Hall and Leveen,’° Longworth and McLeland, '
and Flemming and Uhm.?*? The Hall study investigated
economies of size i1n irrigated California agriculture. The
study was a direct analysis using census cost figures. They
tound that the frontier efficiency was constant. However,
small producers tended to be further from the frontier than
large producers. In the long-run, the average cost curve was
relatively flat after initially declining rapidly. The costs
in the highly mechanized irrigated crops generally continued
to deéline slowly throughout the entire range of surveyed

farm sizes, which may have been due to factors other than

technical phenomena.

'*Stigler, G.J., The Theory of Price, New York: Macmillan
and Co., 1967: pp. 143-144.

'*Longworth, J.W, and MclLeland, W.J., "Economies of Size in
Wheat Production,"” Review of Marketlng and Agricultural
Economics, Vol. 40, 1972: p. 54.

°Hall, Bruce F, and Leveen, Phillip E., "Farm Size and

.Econom1c Efficiency: The Case of California," Amer. J. D

Agric. Econ., Vol. 60, 1978: pp. 589-600.

*'Longworth, J.W. and McLeland, W.J., op. cit., PpP. 53-65.
"Flemming, M.S. and Uhm, 1.H. "Economies of Size in Grain
Handling in Saskatchewan and the Potential Impact of Rail
Rationalization Prospects,” Cdn. J. Agric. Econ., Vol. 30,
1982; pp. 4-19.



Fleming and Uhm used Canfarm data to estimate an
average production cost model on Brown, Dark Brown and Black
scils. They found that economies of size existed for grain
farms in Saskatchewan, as represented by thelr sample.

Longwortﬁ and MclLeland conducted a farm survey of 0%
grain farms 1n Australia. Size was represented by vcliume and
area of farms. They applied a stat:stical cost approach to
estimate three functional forms;: ;econd degree polynomial, a
power function and a rectangular hyperbola. The power
function provided the best fit. These authors concluded that
economies of size existed up to 1,000 acres. Between 1,000
and 2,500 acres, no significant decline 1n costs was
observed.

The survey article by Anderson and Powell’’ into size
economies in Australian grain production indicates that
initial rapid declines 1in avérage costs exist over a
relatively small size range for farms before assuming a
nearly constant or slightly declining cost for larger sizes,.
Thes; cost s%udies illustrate that producers 1n the smallest
categories will be most hindered in attempts tb accumulate
capital financed from margins,

There are three methods of increasing the effective
size of a farm expressed as volume of salesi A producer can
increase the ‘land base, increase the cropping freqguency or

increase the use of other inputs relative to land. In

Alberta producers have used all three options.

[



Intensification

HaYami and Ruttan suggest that on a world scale, the
era of expansion has passed and growth in animal and crop
production must come from increases in the frequency and
intensity of cultivation.?* In order to sustain growth, a
trans&tion from resource exploitation to resource

conservation is reQuired.
The transition from extensive to intensive systems

requires many more adjdstmen;sathan just the change 1in

L d

‘* frequency of cropping. Farming system authors such as

Ruthenberg?*® and Griggl‘ focus on farming systems and

changes associabted with intensificatidn. Intensification

requ1res changes in institutions such as land ownershlpq &“&

degree of commercxalyzatlon, capital use, social customs and
actual farming practices, particularly as they relate to

L q . . : ‘ { .
fertility maintenance and crop selection.

Recent literature in the Western Canadian context
indicateiﬁthat increhsed frequency and the intensjty of

cropping &te expected to be important sources of ingreased
productlon. The Canadlan Wheat Board projected an annual
domestlc and export demand for all grains of 50 m1}ﬁlon

metgic tonnes (mmt) by 1990, 37 percent more than was

- preduced Qh,average during the 1977-81 period.?’ The Canada

.
BT 2 ‘

**Hayami, Y and Ruttan, V V., op. cit., pp. 44-45.
"Ruthenberg, - opt cit., pp. 1-16.

»3¢Grigg, D.B., The Agrlcultural Systems of: the World.
Cambridge: Cambridge University Press. 1974: pp. 1-9.
*’Canada Grains Council, Prospects for the Prairie Grain
Industry, 1990. Winnipeg: Canada Grains Council, ‘November

1982: p. 1. b
| 3
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Grains Council reported that 48 percent of the projected

increase 1in production between 1980 and 1990 would come from
the reduction of sbmmerfallow and 30 percent would ccme from

improved yields. Only 22 percent of 1ncreased prodgction 15

]

expected to come from land base expaasion.** .
The process of intensification 1z expected to have
positive impacts on soil fertility where it is agronomically

possible.

Loyns and Carter state:?’ N

"There is concern that the basic soil resource is e
undergoing depletion and degradation. Salinity,
erosion and organic matter losses are the major
sources of soil degradation which 1s partially or
primarily management related (excess tillage/
summer fallowing). Solutions include continuous or
extended cropping, reduced summerfallowing, reduced
or zero tillage, or increased use of forages. It 1s
generally perceived that reductions of fallow also
‘provide environmental benefit.",

In Western Canada, intensification of production 1is
seen as a p;iméry source of increased production in the ;
future. In the sense that intensification requires changes
in the organizationm of farming systemsy the proceés
represents another force pehihd'structural éhange.

The process of intensification represents a response to

[

L4

economic, agronomic and technolggical realities. Intensity
s&ural,feature and a force

of cropping may represent a

for change simultaneously.

1% N

2%ibid., pp. ii-xiii. _

2’Loyns, R. and Carter, C., "Grains in Western Canadian
Econamic Development to 1990." Paper prepared for the
Economic Council of Canada, Ottawa, 1984: pp. 59.

4
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C. Factors Facilitating Structural Change

Structural change would seem to be a necessary, but not
sufficient} condition fgr new technologies to be effective
and for systems to adjust to new environmental realities.
There are two types of environmental factors affecting
structural change: those that are fairly permanent ;nd those
that change rapidly. Institutiénal and climatic features
tend to change slowly, however, markets and macro-economic
variables can change rapidly.

The institutional environment of Alberta agriculture is
not stagnant but the rate of change 1s relatively slow. The
private property system, reséa}&hland extension .

-

infrastructure, the credit and materidl supply systems did
not change greatly in the 1970s. The marketing channels for
grain, livestock and supply managed commodities were also
relatively stable. It can be debated whether all these
inStitutions favour or hinder technical and structural
change. For the purpose of this thesis they are considered
constant in the 1971 to 1981 period. The macro-economic
vgriables are not éonstant and have changed greatly since
th\é\ngOs . )

According to Brinkman, some of the most critical
factors are real interest rates,rthe rate of inflation and
land valdes." Therée were substantial differences between

the 1970s and 1980s in terms of these variables. The 1970s

was a periéd with favorable conditions for structural

**Brinkman, G.L. and Warley, T.K., op. cit., pp. 63-65.

~
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change. Real interegt rates were low and even negat.ve for
muéh of the period. Land values increased more rapidly than
inflation, making land an attractive investment. Despite
worsening terms of trade, the net farm income level rcce
through the decade.

The 1980s by contrast appears to be a period of
unfavorable conditions for structural change. While the
factors motivating change are as gréat as they were in the
19705, other factors preseht obstacles. Real 1nterest rates
have risen to historically high levels of 6 to 7 percent.
Land values have dééliped in real terms, discouragilng
expansion through purchase. Net farm incomes have declined
reducing the potential for capital formation. In addition,
the WGTA represents a 5 to 10 percent drop, ceterus paribus,
in grain price to the producer by 1995,  leading to reduced:
income 1in the future.?®'

The importance of income to capitaa formation and the
.structural changes of the 1970s cannot be over-emphasized.
Most of the technical advanceé promoted productivity by
increasing fafm size (total sales) while maintaining
constant, labour use per farm. Capital substitution for
labour was the dominant process. Tostlebe, in his study on.
capital formation emphasizes the critical relationship

between capital formation and income for American

agriculture,?? -

Western Producer, August 6, 1985: p. 8. .
iarostlebe, A. Capital in Agriculture, Its Formation and
Financing Since 1870. New Jersey: Princeton University

!



24

"The remarkably consistent relationship of gross
capital formation to gross income emphasizes the
outstanding importance of the latter, both as a
source of new capital and as an incentive for
investment in new capital. With few exceptions,
income has provided much more of the money invested
in successive S5-year periods than have other sources
combined. Furthermore, the amount of new capital
that can be financed by borrowing.,is closely related
to income.”

Income is an important factor in structural change as
it facilitates and motivates adjustment. In the 1970s, -
despite worsening terms of trade after 1974, incomes
actually increased, thus rewarding producers who had changed
their production technology and structure. Non-adjusting
producers witnessed a decline 1n gross operating margins

over the decade.
A

In a situation where there is constantﬁs?*incréasing
income available for producers who change, and a declining
income available to those that retain a constant
organization, a polarized industry tends to develop.

Ehrensaft, et al,®*® Tweeten,’* and Heady®*® have all noted

this tendency. One segment of the industry adapts new .
methods and develops sufficient income for an acceptable

lifestyle, capital formation and structural adjustment. At
*?(cont'd) Press, 1957: pp. 149-151, »

*1Ehrensaft, P., LaRamee, P., Bollman, R. and Buttel, F.,
"The Microdynamics of Farm Structural Change in North
America: The Canadian Experience and Canada-U.S.A
Comparisons," Amer. J. Agric. Econ., Vol. 66 (5), 1984: pp.
823-835. ' :
*‘Tweeten, L. "Diagnosing and Treating Farm Problems,"” in
Hillman, J. (ed.), United States Agricultural Policy, 1985
and Beyond. Tuscon, Arizona: University of Arizona Press,
1984: pp. 19-47. ‘

**Heady, Earl O., Agriculture Policy Under Economic
Development, Ames: Iowa State University Press, 1962,
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the same time, a large segment of the i1ndustry lacking

entreprenmeurial skills, vitality, risk capacity, or 1nitial
resources, does not adopt new methods and structural forms
rapidly. This sector becomes non-viable 1n commercial terms

and cannot supply sufficient income from within for an

adequate living or capital formation. Heady describes this
i
situation: ~

"As agriculture becomes more commercialized and
specialized, and as factor prices further extend the
substitution of mechanization and its attendant
scale economies for labor, this gap in opportunity
between farm firms will grow. Those operating on a
corporate basis, or with financial structure
allowing access to supply of investment funds under
coﬁ%arable conditions, have greatest opportunity for
gain from technological research. Those starting
with low 1nitial equity and dependent on capital
accumulation through meager savings of households
will be increasingly excluded from gains of publicly
or privately produced research. In fact, it is upon
this group that the costs of progress, over the
total range of gains and sacrifices, fall with
greatest weight. With speed in the rate of
development and capitalization of agriculture, this
burden promises to fall on a broadening group of
farm operators.”?**

This polarization is behind many of the issues in

-

agriculture today. It is important to separate these x
segments for policy purposes. Each has unique needs and
goals. Attempting to satisfy the needs of all farms with a

singular policy has failed in the past.

_—— - ———— - ———————

*¢1bid., pp. 566-567.
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D. Summary

Economic development literature has evolved from the
view of land as a constra}ning factor of production 1n
pre-machine times to seeilng institutions as the factor most
affecting production in the scientific era. The primary
forces behind structural change in industrial agriculture
are: the worsening terms of trade between agriculture and
other sectors of the economy; the relatively high cost of
labour compared to capital; and the technical, pecuniary and
external economies of size inherent in the machines and
inputs used 1in aériculture. Most of these factors are
determined by systems environmental to agriculture.

In a situation of worsening terms of trade, "technical
change™ has been a dominant force in maintaining.
profitability and viability. "Technical change"™ includes
research and development, extension and adoption, A;d
finally, structural adjustment to realize {he full
potentialities of technology. A large portion of increased
productivity and the sustained profitability of the industry
in the 1970s is explaineéwby structural adjustments that
facilitated increases in volume of sales per farm. The
tncrease was facilitated by the expansion of farm area and
an increase in the intensity of cropping.

The importance of structural change to the productivity
and profitability of the industry suggests that barriers to
structural adjustments could affect the industry. External

-

factors such as high interest rates, declining land markets,
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and low product prices reduce the potentjal for size-based
adjustment. Institutional factors like the WGTA
simultaneously increase the need for structural adjustment
while reducing the income available to finance such a

change.



111. METHODS AND DATA

A. Methods

The methods followed 1n this study 1nvolve several
diverse fields. Initially, literature of General Systems
Theory was studied. This litegature describes the basic
behavioral and evolutionary features of open systems.
Several authors have attempted to apply general syétems
concepts‘to agriculture. Ruthenberg’’ 1s particularly
notable in this regard, although othe} authors such as
Grigg’® and Whittlesey’’ have done substantial work on the
evolution and classification of agricultural systems. In
studying the development of farming systems, these authors
generally used some form of classification to group
different farming activities info systems. A classification
system was developed for Alberta based on the methods used
by Ruthenberg. Data from the census was obtained from
Statistics Canada and parametric and non-parametric tests
were used to test the valfdity of the classification system.
A{iipal four system classification based largely on cropping
inféhsity Qas devised.

The structural features of farms in each farming system
in three agroclimatic regions and provincial averages were

determined in 1971 and 1981. The structural changes that

- e = ———— e - —— - -

’’Ruthenberg, H., op. cit., pp. 1-34.

’*Grigg, D.B., op. cit., pp. 1-9.

**Whittlesey, D., "Major Agricultural Regions of the Earth,”
Annals of the Association of American Geographers, Vol. 26,
1936: pp. 199-240.

28



29

took piace 1in the decade and the distribgtion of producers
among fdrming systems were noted. Then the relationship
between volume of sales and unit cash costs, capital./labour
rati1o, sales per.acre, gross margins per acre, machinery use
and farm area respectively were tested. The functional form
and significance of the relationship was determined usin;
weighted least squares. The significance of change was
&ested using the Chow test. Based on these relationships
factors motivating change such as the cost price sgueeze,
economies of size and capital/labour substitution were
evaluated.

By combining the farming systems classification and Ehe
estimates of the functions above for each system, 1t was
possible to determine the economic advantage of
intensification of different sizes of farms in 1981. It was
also possible to determine structural adjustments required
to maintain constant gross margins per ac¢re in the face of
increasing input costs and declining grain prices.

»
General Systems Theory

This study was premised on concepts of gemeral systems
theory (GST). GST maintains that certain features are
evident in all complex open systems. Understanding these
principles will hélb to apbreciate the evolution of farming
systems. The principf@ features of open systems are
described by the works of Bouldimg‘é and von

‘**Boulding, K. Beyond Economics, Ann Arbor: University of
Michigan, 1968: pp. 85-97. :



Bertalanffy.*’

By definition, open Systems must gxch@hge energy and
matter wi;h their environment. Open systems tepd to malinta:in
energy levels higher than the environment by concentrating
energy available from the environment within system

boundaries. A steady state 1s often achieved through

2

self—regulatipn§5§&§h§ system, desplte variatlions in energy
flows. Open ;;;Eéégdtend to be goal directed and can achieve
a final condition from different starting positions and
along various evolutionary paths. Many systems tend to close

to the environment as they mature. Closing 1s accomplished

by reducing energy flows over time through expansion of the
[}

-

boundaries of the system to encompass services provided by
the environhent. ﬁbthenberg points out that fzr‘many
agricultural systems, the climax condition is a low level
steaay state with minimal energy flows and most functions
internal to the farming system. The Alberta farminé system
1s very juvenile relative to this concept of the mature
condition.

General Systems Theory emphasizes the importance of
relationships within systems and between a system and its

\

environment. The reductionist approach to science is seen by
géneral system authors té be problematic in tﬂe study of
cbmplex open systems. Simplification of systems of low,
complexity such as solar systems and clockwork is effective.
However, when the essential features of the system are its

- —— -

‘'von Bertalanffy, L., General Systems Theory, New York:
George Braziller Inc., 1968: pp. 70-84. .



internal and external relationships, the reduction:ist
approach tends to obscure essential features. Von
Bertalanffy has made this point 1n a bioclogicai context and
it appears *o be applicable 1n social sciences.
"Since the fundamental character of living things :«¢
organization, the customary investigation of the
single parts and processes cannot provide a complete
explanation of vital phenomena. This investigation
gives us no information about the coordination of
parts and processes. The chief task of biology must
be to discover the laws of biological systems (at .~
all levels of organization).*'?

The conventional neoclassical marginal analysis has
many of these reductionist deficiencies and was not used 1in
this study of structure. The approach used addresses the
problem of identifying the elements, structure and

environmental force motivating and facilitating adjustment

a't the farming system and industry levels.

Farming. Systems Classification

Farm operations are systems because seQ;ral activities
are closeiy relatgd to each other by the use of the farmer's
labour, land and éapital, by risk distribution and by joiqt
K§e of managementf%apacity." Each farm 1s a syltem oriented
towards productién. When studying agricultural structure to
detegmine changes through time and the direction of
develophent, the difficulty presented by medium number
systems emerge. Thére are too many individual systems to
analyze each individually, yet the variation among these

‘?1bid., p. 289
‘’Ruthenberg, H., op. cit., p. 2.

<
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systems 1s t00 great for averages of the total aggregate %o
provide a true picture. There 1s a need for some method of
classifying farms that utilizes simllar systems of
production into groups or farming systems, SO
generalizations can be made. Statistics can be‘applied to
farming systems which represent homogeneous groups with a
relatively smail loss of information.

The classification of farming systems 1s dealt with in
é?iterature on agricultural typology. Most of the work in
~this field has focussed on the preliminary steps of

classitfying farming systems on a global scale and describing
these systems. In 1936, Whittlesey produced theiiirst widely
accepted agricultural classification of the world.** Heh
introduced six criteria which he used in classification.

i
These were:

- crop and livestock association;
- methods of cropping;
pp1ing 45 -

- intensity of land use, levéls of capital and labour
used;

- organization;

- degrees of commercialization;

- types of building structures.
Using these criteria, he defined nine agricultural systems
worldwide. Whittlésey's system has been used to the present -

@
time, despite arguments for more rigorous criteria. In 1977,

- — - - —— = — - —— -

‘‘Whittlesey, D., opj cit., pp. 199-240. .
**Grigg, D.B., op. cit., p. 2.
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systems based on the original systems described by
Whitt.esey.

in 1976, Ruthenberg** was the first farming systems
author to apply generali systems theory 1n the analys:s of
farming systems. The criteria used for classification by
Ruthenberg included most of the variables described by Gring
and Whittlesey. The focus of Ruthenberg's work was trop:cai
rather than world agriculture. He used concepts of goal
oriented behavior, system boundaries, activitles, a steady

state and vitality or dynamic forces in the analysis of the
¥

evolution of tropical farming systems.

Based on the work bf these farming systems authors, a
classification system for Alberta commercial grain farms was
developed. The features of importance in classifying
producers according to Ruthenberg are: degree of
commercialization, source of water fof ;ropping, the
intensity of cropping,*’ and the leadindg livestock and
éroppingfpctivities.

Commercial grain farms are defined in this study as
having a minimum of 320 acres of land and ét least 160 acres
of grain. These criteria e}iminated nearly half of all the
census farms. In 1971 there were 34,268 commercial grain
farms compared to 62,702 census farms. By 1981, the number
of commercial grain farms haé declined to 50,006 co&pared to
58,056 census farms. In 1981, the area encompassed by these
commeécial grain farms amounted to 25 out of the 31 million

- - —— - —

‘‘Ruthenberg, H., op. cit., pp. 1-16.
‘’Cropping intensity = area cropped + arable land.
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total improved acres in the province. Those excluded were
either small scale farmers, feedlots or ranches with no
grain. Even with these restrictions, 7,940 or 26 percent bf
commercial grain farms had sales belo&1$25,000 in 1981. The
source @f water for cropping was not Qsed in classification.
"The regioné of focus are primarily dryland régions and for
thas reason, .source of wéter'was not considered.

_ The classification ;ystem used.the-area in crop, forage

and fallow to divide producers into four farming systems.

Producers were first divided between continuous cropping and

a

fallow cropping systems at the 12 percent level of fallow or
, //-~_*_~\

higher: Each of those groups was then subdivided in two at
the iO perceﬁt level of forage in the rotation. The
cla;sification System was "based on cropping jntensity, but
indirectly indicates the degree of livéstock integration as
producers with large forage components tend to‘have
livestock.** R , o
'Teéting.the'Validity of the Classification System

To test the validify of the clasgification system and
" the uniqueness: of the farming systems, probability A
distributions for 10 gtructural;variables were analyzed. To
Qupplehent this analysis, a set of 20 variables with
‘s;andard er;drs and meqné for ceﬁsus division aggregates of
gach farmiﬁg system were‘also'obtained. The two data sets

L4 °

‘were developed for the six farming systems in all 15 census

- —— - - —— ———— — — -

‘t*See Chépter IV for clarification. - .
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divisions 1in 1971 and 1981,

The data described.abo;e was used 1n two tests of
significance concerning the.aifference between farming
systems. The Kolmogorov-Smirnov test compared the cumulative

-

frequency distributions of the twenty variables for each of
the farming systemg within each census division. The Z-test
was used to dete;mine the significance of differences based
on the cross-tabulated variables.

It was discovered that several of tthe systems were
redundant.lThe classification based on three distinctions in
~the level of forage was reduced to only two. Four
structurally different farming systems were identified~ "
Results are in Chapter IV.

After the final classification was decided upon, éensus
data were used to provide profiles of average producers 1n
each férming system. Census Divisions 5, 10 and 15 were
selected as representative of major agricultural regions of
Alberta. The comparability of census years 1971 and 1981 was
also investigated. The results are reported in Chapter V.
Relationship Between Structural Variables and Size

The relationship between volume of sales and (a) unit
cash cost; (b) the capital/labour ratio; (c) sales per acre;
(d) gross margin per acre; (e) area; and (f) machinery used
respectively were estimated using weighted least sduares

regression.*’ The forms, significance of relationship, and

e

4*The definition of these variables is given in Appendix A.
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significance of change over time were tested.

“To model the relationship between the structural
variables and size, weighted least squares regression was
used because the number of observations 1n each sales
cétegory was different. For example, there were different
numbers of producers with sales between $50,000 and $99,000
than 1n  the $200,000 to $249,000 sales class for fallow
grain classes in CD 5. According to Koutsoyiannis,®® 1f the-
number of observations in each group is different, then the
error of the 'grouped function’ will'be heteroscedastic and
OLS will not be the appropriate method of estimation.

The corrective action 1n this case 1s the
transformation of the orig{nal grouped observations.®’

The procedure used amounted to the application of Weighted
Least Sguares (WLS) where group frequencies are weights for
' group means. .

Twé points are important with this procedure. The
variance of estimates of b's obtained from grouped data ai;;
larger than the variance of the b's obtained from the {
application of OLS to the ungrouped observatfons. The larger.
variance is due to the loss of information included in the

variation of the observations within each sample, which is

unknown if the data are given 'in grouped form.

*°Koutsoyiannis, A., Theory of Econometrics. Hong Kong:

Macmillan and Co., .1981: pp. 285-292,

*'The corrective action is the transformation of the -~

original grouped observations (group-means), by dividing .
. ’ Y‘ and XJ by /1/“]. 'L )

.



Secondly, the overall correlation coefficient in the
"grouped” model 1s higher than in the ungrouped regression.
Since the basic sample 1s the same 1in both "grouped” and
ungrouped regression, the higher R’ obtained from the
grouped model is misleading. FThe higher the degree of
aggregation, the stronger the correlation will deceptively
appear to be. This reflects the fact that group means tend
to cluster closer around the regression line than the
individual observations. This is a noted weakness with the
procedure.

Sevéral functional forms were tested for each variable
as it related to size. As .mentioned earlier, unit cash
costs, thé capital/labour ratio, sales per acre, gross
margin per acre, machinery per farm, and farm area were the
variables used. The functional forms were limited,to linear,

power (log linear), and second degree polynomial:

linear Y, = a + bX + e,
log linear log Y, = a + b, log X| + e,
which is a linearized form of
- Y, =aXik + e,
2nd deg. poly. Y, = a + bX, +cX,* + e,

The linear function suggests the relationship ié'constant
~throughout the range of observations. The log linear form
suggests the direction.of the relationship is constant in
sign, but the rate oﬁ change differs depending on what point
is taken. The greatéstfrate of change occu;sfclosest to the
origin. The second degree polynomial will reverse the sign
of the relationship as it moées awéy from the‘origin. The

‘key features are the sign of the relatiopship and its form.

[

v
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LN

Change 1n unit cash costs should be negative 1in sign as
costs decline with increased size. The form could be
logarithmic i1ndicating continuous economles of size, or,
second degree polynomial indicating diseconomies of size,
Economic theory suggests a linear function 1s unlikely.

The relationship between size and the capital per year
of labour ratio should be positive. In other words, farms
with more sales use larger amounts of'capital per year of
labour. The form of this relationship is uncertalin a priori.
The second degree polynomial form Qould accommodate the
possibility of barriers to the continuous substitution of
capital+«for labour at large farm sizes. The logarithmic form
could be used for the absence of any impediment, economic or
technical, to the use of continually greater levels of
capital per unit of labour as volume increases.

_Sales per acre are postulated to increase with the
volume of sales geherated by the farm. Recent evidence from
Edwards®?® supports this counter-intuitive hypothesis. There
is no reason to anticipate any particular form to the
relationship although monotoniéity 1s presumed for testing

o

purposes.
' 4

The combined effect of lower costs and higher sales per
acre as volume increases points towards a positive
relationship between gross margin per acre and total sales

volume. Because costs and sales tend not to be second degree
o .

*21Edwards, C., "Productivity and Strﬁcturé of U.S.
Agriculture,” Agric. Econ. Research, Vol 37 (3), 1985: pp.
1-11, :
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polynomial in form, the gross margin function will probably
be linear or logarithmic and positive in sign. The
logarithmic form testing for relatively rapid gains 1in
margin between $15,000 and $75,000 in sales followed by more
modest rates of increase was used. The linear form testing a
constant rate of increase 1in margin with volume was also
applied.

Machinery‘per farm and farm area are positively related
to volume of sales and could intuitively be either linear or
logarithmic in functional form.

The significance of change in the relationships 1in
these functions between 1971 and 1981 were tested using
Chow's procedure. The Chow Test indicates a change in the
intercept or slope of a function using an F-statistic. The
test did not indicate which coefficients have changed nor
was it applicable if functional forms were different. The
procedure of the test is described by Koutsoyianni§."

The first step involves pooling both samples and
estimation of a "pooled function”". The gecond Step involves
individuai estimation of separate samples representing
different time periods.

Finally, an F-statistic can be developed from the

following equation:

F* = [ep - (Ze’1.+‘2e’z)] /K
(Ze,? + Zze,*)/(n, + np, - 2K)

Compare Fx with v, = Kand v, = (n - n, -~ 2K), If Fx* >_F,,g
reject the null hypothesis of no significant difference. The

—— —— —— = —————————— -

*3Koutsoyiannis, A., op. cit., pp. 164-168.
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forms of all equations must be the same to perform the Chow

test.

The results of estimated equations, functional forms

and significance of change are reported 1in Chapter VI.

Adjustments to Cost Increases and Price Decreases

Based on the estimated relationships, 1t was possible
to simulate adjustments reguired to overcome CoSt lncrease
and/or price decreases.*®* The procedure involved determining
the mérgin per acre at $50,000 and $150,000 of sales. The'
area, capital, and sales per acre were also determined at
those sales values. The groés margin per acre function was
then re-estimated after a 20 percent cost increase. The new
gross margin pei acre function was then forced to yield a
gross margin per acre value equal the original function. A
new value of sales was determined. This new sales value was
substituted into the original area, capital, and sales per
acre function to determine the adjustﬁents required to
compensate for a 20 percent cost ihcrease in 1981. The same
procedure was foilowgd for a 20 percent output price
decline. The benefit of intensification as a possible
adjustment was also examined. The margins for farms in

different systems but with similar area were compared (see

Chapter VII).

—— - ——— - - — - - .

*+See Chapter VII for more detailed information.



Sectoral Development

To determine if the industry 1s displaying polarized
development, cross-tabulated variables strétified by
percentiles were used. These data 1indicated income and cost
distribution across percentiles as well as rate of change 1in
volume of sales, cropping intensity and farm area (see

Chapter VII).

B. Data
The study of structural change in Alberta’'s agriculture
has been difficult in the past because published statistics

included many  producers who fit the minimum census

definition of a farm without serious commercial involvement.

The census definition of a farm requires only $2,500 of
sales and no minimum land base. Recent policy improvements
in Statistics Canada now enable the Census of Agriculture to
be retabulated to focus research-on commercial farming based
on physical area or sales. The retabulation process allows
producers in each census division (CD) to be classified by
volume of séles, farming system, or according to many other
convenient distinguishing features as shown by the
innovative work of Bollman.®® Structural changes between
1971 and 1981 can be quantifiably studied across sales
groups and farming systems using retabulation. ThesCensus of
Agriculture is the most complete and flexible data base for

s*Bollman, R., "Alternative Definitions of a Farmer.
presented to the Annual Workshop of the Canadian
Agricultural Economics and Farm Management Society,
Saskatoon, August 25-26, 1983: pp. 20-38. -

"

Paper
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this type of study.

Variables Used in the Study
There were four different groups of variables used fn

the study. The first set of variables was reported in

frequency distributions for the farming systems 1n each
census division. These variables were used 1n the
noh-parametric tests for significance of difference between

farming systems. The variables 1ncluded:
’ (
- 1mproved area
- rented area
- owned area
- labour use
- age of operator
- off-farm work
- farm area
- capiltal stock
- asset value

- '‘9Me intervals established and other frequency distributions

not tested are reported in Appendix A, along with the

s

definitions ‘of all variables used.

A second set of structural variables was used for
parametric tests to distinguish the farming systems. These
variables are aggregate ratios for each farming system in
each censug/division. The ratios in this case were
accompanied by information on the standard error of the
mean. These‘variables included:

- sales per farm ,

- expenditure per farm .
- gross margin per farm

- machinery per acre

- machinery per dollar of sales

- sales per acre

- sales per year of labour
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After a classification system was developed, the change

.

In structure between 1971 and 1981 was measured. A third set
of structural variables for each farming system 1n each
census division was observed 1n 1971 and 198!. The variables
used for this purpose included:®* |

- number of producers
- cropping 1ntensity
- cattle 1ntensity
- labour use
- off-farm work
- operator age
- improved area ‘ -
- organization
- proportion of producers renting
- proportion of improved area rented
- - machinery per farm
- machinery per acre
- machinery per year of labour
-~ sales per farm unit ~
- sales per year of labour
-~ sales per acre of improved land
- gross margin per farm (

To gain a more detgiled picture of structural change
/
over time, a fourth set of the variables was stratified by
volume of sales. Stratification allowed any size relations

in variables and adjustments to be noted. The relationship

between size and the following variables was tested:*’

- machinery per year of labour b
+ - unit cash cost per dollar of sales
- total machinery per farm .

- improved farm area ~
- sales per acre
-.gross margin per acre

¢All dollar values were reported in 1981 terms. 1971 dollar
values were inflated by the CPI, which was 2.37, for
purposes of comparison.

*71bid.
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Regions Investigated for Alberta

The census allows structural variables to be developed
in all regions independently‘dnd as provincial aggregates.
The difficulty was reporting the massive amounts of data
avallable. Earlier work by Packer and Apedaile®*® 1indicated
large regional variations within Alberta 1In the organization
of agriculture. To facilitate reporting and to gain
meaningful results, one representative census division was
reported for each of the south, central and northern regions
of Alberta. Figure I111.1! 1llustrates the geographic location
of these census divisions in Alberta.

Census Division 5 represents southern Alberta,
operating primarily under dryland conditions on Dark Brown
Chernozemic soils.*' This census division extends east of
Calgary, from north of Lethbridge to just south of Red Deer.
Drumheller 1s the largest urban centre. The climate is
classified as dry, sub-humid with between 356 and 406 mm of
precipitation annually. The soil type is predominantly Dark
Brown Chernozemic. The frost-free period in Census Division
5 1s 100-120' days per year.

Census Division 10 represents a large number of central
Alberta (srms on Black Chernozemic soils. This census

division extends east of Edmonton to the . ,

*packer, ~and Apedaile, L.P., "Structural Characteristics
of Peace R1ver Grain Producers: Coping with Higher Freight

iYRgtes," Occasional Paper No. 10. Department of Rural

3

onomy, University of Alberta, Edmonton, January 1985: pp.

Y 19-23.

**Alberta Agriculture, Alberta Farm Guide, Edmonton: Alberta

®-Mgriculture, Communications Branch, 1976: pp. 5-31.



A

g 45

Figure II11.1: Census Divisions in Alberta with particular
emphasis on farming areas in southern
Alberta (CD S), central Alberta (CD 10) and
northern Alberta (CD 15).
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‘
Alberta/Saskatchewan border. Camrose, Lloydminister and
Vegreville are the largest urban centres 1in the census
division. The climate is classified as moist sub-humid with
between 381 and 457 mm of precipitation annually. The soil
type 1s predominantly Black Chernozemic. The frost-free
period in‘Cenéus Di?ision 10 1s 80-100 days per year.

Census Division 15 is the largest in the province and
includes about 5,000 commerical farms'on predominate Gray
Luvisolic soils. It 1s located in the northwest portion
beginning at the mid-point of the province and extending
north to the Northwest Territories. Most of the land in CD
15 1s not farmed. The land which is farmed has been settled
more recently than other areas of the province. Grande
Prairie 1i1s the largest urban centre. The climate includes
both dry sub-humid and moist sub-humid types. The
precipitation varies from 356 mm to 598 mm annually. The
frost-free period in the major cultivated area is 75-90 days
per year.

These census divisions are rébr entative’of major
farming areas of the province and aQ:f;j)he influence of
large urban centres.

~

N
'WeatherAand Crop Conditions in 1970 and 1980

The census gathers information on economic variables.
Such as sales and expenses for the twelve month period
previous to June 1st in the census years 1971 and 1981. For

this reason crop conditions in the past season are important
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n the interpretaticn of the results. Quest:icns dealing w?{ﬁ .
current status such as jarm area, cropplng patterns and
cperater characteristics are answered as they existed on
June 1st of the census year.

Conditions 1n 1970 ylelded above-average crops ftor mos:®
grains in most parts of Alberta.*® Low molsture was rep.r e
in the Peace region during the growing season. Despite this,
yields in CD 15 exceed the 1969 l;vels. CD's 5 and 10 had
adeguate moisture through the growing season ana harvest
weather was good. Yields of most grains exceeded the paust
ten year average.

In 1980, record ylelds in most crops were recorded

across the province.*

Even though spring moisture levels
were low in most regions, early rain encouraged farmers to
seed more acres. Summerfallow was reduced to record low
levels. Dry conditions prevailed in the Peace (CD 15),
except for the harvest 'season when above-average rains
redu;ed cergal guality and yields to below 1979 levels.
Early frost and poor harvesting conditions reduced yield
prospects in central and northern areas of the province.,
Warm harvest conditions-in CD 5 helped complete a good §ear
with yields higher than in 1979. Despite adverse soil
moisture and harvest conditions, producers took off a record
crop on a. province-wide basis.

‘°Alberta Agriculture, Agriculture Statistits Yearbook.
Edmonton: Alberta Agriculture, Statistics Branch, 1969,
1970: pp. 1-2.

‘'1bid., 1980: pp. 1-4.
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The eQidence suggests that‘these years were not lacking
comparability with respect to weather. It should be noted
however, that the LIFT program was in effect in 1970. This
’vprogram substantially reduced wheat production and increased
..fallow area 1n that year. In 1971, below normal levels of
fallow were recorded. 'Desp.:reduced wheat' acreage, total
cash receipts were only 3 bercent lowef in 1970 than in
1969.** From the late 1960s to the.earf& 1%]05 was a_pariod
" of low prices and incomes. ‘

Certain important variables are not collected by the
Census of Agriculture. The most important Zmissi;ns.include
off-farm income, and debt locad. These variables are
essential to gainiA§ a cbmpléte understanding of structure.
The‘ability to match respondents in 1971 anh 1981 is a
strength of longiqudinal data of Statistics Canada.

. D;{ficulty in gettihg matcﬁing data due to téchn?cal g
limitations-was a problem in thi& research. Theilack of
"longitudinal data prevented’trac1ng the movement of
,produceLs to different farming systems and farm sizes. This

tracing would have provided more insight to the, structural

changes associated yith volume expansion. ¢

'C. Results

.

The results of the study pre evaluated from a number of

perspectiveés. The thesis is based on the premise that
cropping 1nten51ty is a defining %tructural featgre of
__________________ )

‘?Alberta Agrlculture, Statistics of Agrxculture foﬂaAlber;a
1969- 1970 1970 p. 35.
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farming systems. The results should vérify or rejeé%)this
hypcthesis. If there are significant differences 1in the
relative performance of systems, shifts by farmers among
systems should be evident. Secondly, structural change 1in
the farming systems and composition of the industry 1s
premised to affect the productivity and profitability of the
industry. The results should indicate 1f and how structural
~change enhanced the viability of the i1ndustry. Finally, .t
is hypothesized that structural changes occur in response tu
environmental forces such as technical change and the cost
séueeze. Even 1if the céusality cannot be established, the

°

-

research should illustrate fﬁe structural i1mplications of a

v

continued cost squeeze, and lower grés? prices under the

WGTA.



IV. CLASSIFICATION OF PRODUCERS INTO FARMING SYSTEMS

Ruthenberg suggests a number of criteria that tan be

used to classify producers into farming systems.*’ The
relevant criteria for Alberta include the intensity of crop
rotation, the source of water supply, the primary cropping

and livestock activities and level of commercialization. The

primary criteria for classification 1n thils project was
cropping intensity. The level of commercialization was
establiéhed by a minimﬁm area criterion. Source of water
supply was not considered important as dryland areas wvere

the focus of the study. The degree of livestock integration
is 1indicated indirec%ly by the amount of forage in the .

. '. ’
cropping rotation.

The commercial grain farms were classifiég\into farming
systems according to the level of fallow and forage in their
crop rotation. Initially, a .six category system was
developed (see Figure IV.1). In 1971, the distribution was

4
strongly weighted to fallow production and by 1981 there was
nearly a balance between fallow and continuous production )
(Figure IV.2). The cropping and cattle intensities for these

systems are given in Table IV.1,
1

A. Tests Utilized to Distinguish the Parts on the Basis of
the Structural Variables \

There are two types of st%tistical tests that can be
LY
used to determine whether.gwq/éamples are from the same a

population. The most commonly used test is the 2 test. The Z

- e o ——— - ———

‘*Ruthenberg, H., op. cit., pp. 1-28.
50
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Figure IV.1: Criteria for classifying commercial grain
farms.
Fallow < 10% forage 10-30% forage >30% forage
< 12% Class 1 Class 3 Class 5
Cont. Grain Cont. Ley Cont. Mixer:
> 12% Class 2 Class 4 Class 6
Fallow Grain Fallow Ley Fallow Mixed
Figure 1IV.2: Numbers in each class in 1971 and 1981
' o
cont. grain cont. ley cont. mixed
1971 1375 2191 4842 24%
1981 4084 3593 6290 46%
fallow grain fallow ley fallow mixed
1971 12959 9087 3813 76%
1981 9616 4390 2033 53%
1971 41% 32% 25%
1981 45% 25% 27%
Table IV.1: Average cropping and cattle intensities for

commercial grain producers in each class for
the province of Alberta, 1971 and 1981.

Year 1 2 3 4 5 6 . _Av,

1971 0.93 0.59 0.74 053 0.45 0.30 0.55

1981 0.95 0.62 0.77 0.54 0.44 0.36 0.61
%,Cagtle Intensities

1971 .06 0.05 0.14 0.117 0.21 0.17 0.11

.04 0.04 0.13 0.10 0.24 0.15 0.10
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test considers the difference between thg means reletive to
the standard errors of the two samples. It 1s a parametric
test and reguires at least categorical level data. The other
test that can be utilized is a non-parametric test such as
the Kolmogorov-Smirnov test (K-S). This test compares the
absolute difference between the cumulative freguency
distributions of the two samples. The K-S requires at least
ordinal level data. Both tests allow statistical_stat@ments
about the similarity of two samples. The following steps

«

summariké the Z test (Mason).**

Testing Hypothesis: Two Means, Large Samples
8
1. The Null Hypothesis: Null u, = u,
Alternative u, # U,
‘2. Statistical test: All members of the population are
selected in the sample. The sample size exceeds 30 and

is considered large. The population distributidns are -

considered.to be normal. The Z test is applied to test

/’/ ’
significance. \
3. Level of Significance: The .05 level of significance /J
has arbitrarily been chosen. The probability 6f/;/f§g;/1
wa . S~

error is 5 percent. A type 1 error occurs when the null y
. ‘\‘e_, -

hypothesis is rejected when actually true.
o . . . . .M\“?Lwt.
4. The Sampling Distribution: The sampling distribd¥ion

of the Z test presumes that if a large number of random
‘4Mason, R.D., Statistical Techniques in Business and
Economics, Homewood, 111l.: Richard D. Irwin Inc., 1974: pp.
336-349. : ‘
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samples are selected from two populations, the

distributions c¢f the differences between the means (the

critical ratio) will approximate the normal curve:

x, - x, difference between the two sample means
Z = ~~----
s, + s, standard error of the differences
between the two means
5. The Decision Rule: Using the Z test tables and the

'level of significance .95, it 1s possible to say that 95
percent of the Z value fall between -1.96 and 1.96 under
the assumption that there is no significant differences

¢

between the two means. 1f the Z score exceeds 1.96, the

differences 1n the means 1is not‘likely due to chance.

The Z test has a couple of inherent weaknesses. It
tests only one measure of central tendency (the mean)
relative to the measure of dispersion (the Qariance).'lt
does not consider other aspects of the distribution. The
test assumes the normal distribution of the population for
the characteristics in question. To address the possibility
of skewness or bimodal distributions, an alternative test
can be used. The Kolmogorov—Smirnov.test is not affected by
non-normal distributions. This test measures the absolute
difference between cumulative freqguency distributions of the

two samples. The following steps summarize the

Kolmogorov-Smirnov test:*®

‘slbidn', pp- 374—417.
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Testing Hypothesis: Two Distributions, Large Samples

T,

The Null Hypothesis: The Null hypothesis states that

there 1s no significant differences between the members
of the two samples. The alternative hypothesis states
that there 1s a signficant difference between the
members of the twolsamples. This 1s a two-tailled test; a
one-tailed test 1s also possible.
The Statistical Test: The Kolmogorov-Smirnov two
sample test {s_appropriate because the test scores are
above the minimum required ordinal level. In most casesi
the data are categorical. The samples are generally
large with over 40 observations.
The Level of Significance:

Alpha = 0.10 #
Sampling Distribution: The critical values of N > 40

at 0.10 level of significance can be calculated as

follows:
1,22 v n; +n; - = critical wvalue
n, * n,

-

The Decision Rule: The two-tailed test is used so the
null hypéthesis will be rejected if the computed D

statistic is equal to or greater than the critical.-The
D value is the largest absolute difference between the

two cumulative frequency distributioné.
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B. Results of %ests of Differences Between Parts

The’results of the (K-S) tests of significance of
difference between the classes are reportgﬁ in Figures IV.3
and 1V.4. These Figures are a summary of all the K-S tests
that were run on the sample distributions. -The results are
coded by plus and minus signs. A plus indicates a
significant difference at the 90 percent level of
confidence; a minus indicates no significant difference.
There are nine squares 1in each block; each square represents
a structural variable. The variables are arranged in the

blocks as follows:

improved : labour : total farm
area : use : area
rented : age - capital
area : T stock
owned : off-farm : asset
area work : value

e o . — — ————— o~ —_—— e A e e e - - = - —— -

To determine the differences between classes, an
original method of interpreting the results of the K-S test-
was tilized. A class with three or less of the structural
characteristics different will be considered
indi;tinguishabl;. Classes with four through six of the
structﬁral variables different will be considered moderately
different. If a class has seven through nine characteristics
different, it was considered toéally uﬁique.,The results in
Figures IV.3 and IV.4 provide the foilowing informétion when

interpreted in this fashion.
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Figure IV.3: Results of Kolmogorov-Smirnov tests for
differences between farming systems i1n CD's
5, 10 and 15, 1971.

Class
Class 1 2 3 . 4 5
- Census Division 5 -
+j+
Ia
2 + +
4+ - 4+ ©
o~ - + - _
3 -~ - - - =
- - 4 - - =
+ - - - + - o+ .
- -~
4 - - - -+ - - -
+ - + - - - -
»
+ - 4+ - - - - - - - - -
5 - 4+ 4+ - 4 - - - + - -
+ - 4+ - - - - - - - -
+ - 4+ -+ o+ - - 4+ - - - - - -
6 - - 4+ - - 4+ - - - - - - - - -
+ - + + - 4+ + - 4 - - - - - -
Census Division 10
+ 4+ +
2 - - -
-+ +
+ - + - - - ey
3 - - + - + 4+
+ 4+ + - - -
'
+ + + + + + + - -
4 - 4+ + - 4+ + - + -
+ + + - 4+ + - -
+ + + + —-/+ + - + + - +
5 - - + - + - - 4+ - 4+ +
+ + + + + - 4+ + - -
. + + + + + + + 4+ + + - + - - -
6 - - 4 - - + - + 4+ - - 4 -~ 4
+ + + + + + + + - + - - - - -




Figure IV.3: Continued

Class 1 2 3 4 5

Census Division 15

3 - - 4+ 4
- - 4 -
-+ 4+ 4+ 0+
4 + - - 4
< + -+ -
- - - 4 - - -
5 - - - - - -
+ 7 - - -+ - - -
3
)
+ + + - - - - - 4
6 + + + -+ 4+ - - 4 - -+,
+ + - + - - - - - -

Classes 1 and 2 are eaéh unigue grain cropping systems.
They have relatively high\cropping intensities between 0.56
and 0.66 for the fallowggpain clail and beﬁween 0.95 and
0.95 for the continuous gréin class. Each of thes Classes
has livestock intensities below 0.07 or47 caZfI;\SEi 136
Iimprﬁd acres. »

The structural'fea'tures tested indicate classes 4‘, 5
and 6 are indistinguishable fv'. eaﬂp other in most cases.
At low levels of cropping intensity below 0.@, the K-S test
indicates the amount of fallow has no impact on th¢

3

structure of the farming operation. These classes have



58

N
moderate to high caft.e 1ntensities ran

17

ing frem 0.17 to

Vo)

0.24 or. a provinclal basis.\Classes 4, 5 and 6 are aiways
distinguishable from classes 1 and 2.

Class 3 1s a transitional class between the gra:n and
mixed extremes. It often has animal i1ntensities exceeding
those of classes 4 and 6. It alsoc has cropping
characteristics that are more. intensive than the fallow
grain class 2. This class 1s significantly different from
the grain classes 1! and 2 i1n CD 10 and CD 15. On the other
hand, it is similar to the livestock class 5 in CDs 5, 10
and 15. Class 3 is also similar to class 6 in CD 5 and CD
10. Between 1971 and 1981, classes 4 and 6 lost nearly half
thelr total numbers, while classes 3 and 5 had substantial
increases. The magnitudes and directions of these changes
suggest that differences between fallow and continuous
systems existed, but were not evident from the K-S éest.

A number of ratios were also obtained with the mean and
stanerd efror, but no distribﬁtional information. These
include: age, machinery value, land vilue,.sales, gross
margin, capital/labohf ratio and sales per acre. If the
distribution of the ratios is normal, 1t is possible to
apply a ZAtest-to determine the significance of differences
between the four classes that are not unique according to
K-S tests. When thé Z test was applied to the ratios
mentiomed above in the selected census divisions, the
results indicated that classes 4 and 6 are

non-distinguishable in all the census divisions. Classes 3

!
Y
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Figure 1V.4: Results of Kolmogorov-Smirnov tests for
differences between farming systems in CD's
5, 10 and 1S, 1981.

Class 1 2 3 4 5

Census Division 5

4+ - 4

2 4+ 4+ o+
’

3 - - - - o+ 4

- - - + -+

»

+ - + o+ 4+ + - -

4 . - + - - 4+ -+ 4+

Census Division 10

+ + -
2 + + +
- + +
+ + o+ + - +
3 -+ + + + 4+
+ + - + - + )
- 4+ 4+ + - o+ + - -
4 + + + - 4+ + - 4+ + .
+ + + + + - - - +
+ + + + + + - -+ + - -
- + 4+ + + + - - - - 4+ +
. + + - + + + + + - - - 4
+ + + + - + + - + + - + - - -
6 + + + - 4+ + + + + - - - - 4+ +
+ + + + - - + - # + - - - - +




Figure IV.4: Continued

Class 1% 2 3 4 S

Census Division 15

- W
+ -+
2 ! - s -
<
- 4+ - {
\
+ - - -
3 -+ - - 4
+ - + 0+ 4
st 4 - - - -
4 + - - 4+
+ 4 + - - 4+
+ 4+ 4 - - - - - - -
5 - 3 4 - - 4+ - - - -
+ o+ 4+ + - - 4+ - - -
+ - + - 4+ - - - - - - - -
6 - 4+ + -+ 4+ - 4+ 0+ - - - - - 4+
+ 4+ 4+ + 4+ 0+ - = = e - - - ., - F -

f

t

;and}S‘are non-distinguishable in CD 5 and CD 10, In all the
5C;R§Gs divisions, classes 3 and 6 are significantly
different fror each other (see Appendix B). |

The Z test reinforces most of the results obtained from
the K-S tests. The primary difference between the two tests ,
appears to be thelsignificﬁnce of difference between classes
3 and 6, which are significantly different in all census
divisions using the Z test and only different in CD 10 using
the K-S test. Therefore, classes 3 and 5 were combined as

- :

were classes 4 and 6 giving rise to a new classification

system emerges (see Figure IV.5). This finalialéssificatioq



Figure 1V.5: Criteria for classifying Commercxal grain
producers 1nto classes.

Fallow < 10% forage > 10% forage
< 12% Cont. Grain (1) Cont . Mix@%
s 2% Fallow Grain (2) Fallow Mixed (4)
al
separates producers 1nto four farming gystems eac@f Vi

unigue structural features. Table IV.2 111ust{§7gg the
number of producers using a_partlcular farming system. Table
IV.3 1llustrates the.cropping apd catgge intensities 1n'each
class.

- Continuous grain farms (class 1) haiwb95 percent of
their i1mproved arag in arable c;op produétion. These farms
have very little, if any, forage or fallow. Cattle numbers
are very low averaging four.head per 100 acres or about 32
head per farm. \

Fallow grain farms (cigss 2) have only about 60 percent

R

of their improved area in arable crop. These producers have
-less than 10 perceni of land in forage, so fallow area makes
up a significant portion of improved area. Cattle numbers
are similar to those of continuous grain producers at four
head per 100 écres or about 30 head per farm. |

The continuous mixed farms (class 3) have'a c}oppingh

intensity of 55 percent of improved area. However, the area

-

not croppéd is primarily forage as a maximum of only 12
percént fallow is permitted. This group has very high cattle

intensities in the range of 20 head per 100 acres .or about
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.4+ " Table iV.2 7 Number ofkproducers in each class for \
f ! Alberta in 1971 and 1981.
& .
Cless
S
, Year - 1 2 . 3 4 -
1971 )} 1375 12959 7033 12900
% 4 38 20 38
1981 ! 4084 9616 9883 6423
% : 14 32 33 20
N A ! a
{
Table IV.3 '.Croppxng and cattré intensities in each
class for rta-in 1971 apd 1981. - .
- _’ A - N
: ) )ﬂ Class i
Year E 2 "3 nyﬂj - 4 Avg
= ’L ' . ) H .
. " Cropping Intensities - e
C 197y .. 0.93, - 0.59 0.54  _ 0.48° ° Q.55
1981 " 0.95 0.62 -~ 0.55 | ‘0.48, = 0.61
| Cat‘tlev. intensities ' _/
1971 \ 0706- " 0:05 0.18 0.13 0.10
1981 0.04 0.04 0.20 0.15 0 .
: i3 R . .
160 head.perffarm: o T o '

Fallowﬂmlxed farms (class 4) have the lowest average‘
S Croppzng 1ntensrty at 48 percent on average.- ThlS group has
ipubstant1al areas ‘in both "tallow an& forage. Cattle

anten51t1es are moderate at .15. head per 100 acres or- about

i
of

100,head per farm. - ‘.t\‘,'”t} ;;ii:;yﬂ :

' PRERSRS . L : -



V. RESULTS - DESCRIPTIVE COMPARISONS OF CEREAL AGRICULTURE:
1971 AND 1981

&
A. Introduction
This chapter presents the structural features of

. s - :
commercial grain farming systems in Alberta as developed

from the classification system used in this research. Thfs‘

.»section documents divergent directions of development among

these farm1ng systéms and produces evidence of large
reg1ona1 variability in the grain farmlng systems of the
Province. The evolution of produ;érs to new systems.is
evident and, suggests that improved productivity®ay be a ' 4

‘fqnction of structural adjustment which is one aspect of

. technical chéhge.

B. Structure of Farms and Operator Characteristics
-—"y

Number of Producers

The change in dlsfrlbutlon of. graln producers among -

, farm1ng systems over time gave an 1nd1cat10n of the
dlrectlon 1n whlch producers were mov1ng in terms of . é?{*
cropp1ng intenslty Table V.1 g1ves a deta:led breakdown of
the. d1str1butlon of prbducers in 1971, 1976 and 1981.in CD's

o

5, 10 and 15. Tabie V 2 g1ves the cropp1ng and’ cattlé

gnten51t1es of th' e, &qsses in 1981

e
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Table V. 1: The number of commercial grain farms in each
class for CD's 5, 10 and 15 and ghe .
provincial total, 1971, 1976 and 1981.
Class
1 2 3 4 CD Total
1971
CD 5 66 2,136 113 693 3,008
CD 10 170 2,240 550 2,393 5,353
CD 15 383 1,582 1,372 2,173 5,510
Prov 1,375 12,959 7,033 12,904 34,268
11976 .
CD 5 102 1,864 164 628 2,758
CDh 10 235 1,851 714 2,022 4,822
CD i5 439 1,923 1,169 1,787 5,318
Prov.. 1,928 11,237 8,432 9,852 31,501
CDh 5 214 1,599 289 478 2,580
CD 10 764 . 1,439 1,138 1,101 - 4,442
CD 15 743 17818 1,376 1,164 - 5,101
Prov. 4,084 9,616 9,883 6,423 30,006

'Table vV.2:

Average cropping and-cat£137intensities for
commercial grain producers in each class for

- CD's 5, 10 and 15 and the provincial tota] "’
of Alberta, 1981. . '
Cfass .
> 2 3 4 CD Total
o - Cropping Intensities N

cD 5 0.99 0.60 0.61 0.48 - 0.60
CD 10 0.95 . 0.70 0.64 0.55 0.69
€D 15 0.95 0.68 0.89 0.40 0.65
Prov. 0.95 0, 62 0.61 0.49 0.61
f:' Cattle Lntensities
€D 's 0.07 0.04 0.15 0.10 0.06
cpD 10 - 0,03 o.g_ Og!5 - 0.15 0.09
CD 15 0.01 0.0 - 0.07 0.04 0.03:
Prov, A 0.04 . 0.04 - 0.15 0.11 0,10
e . £ '
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representation over the decade. The fallow classes (2 and

4), on the other hand, showed declining numbers, as fallow
producers were more likely to move out of the industry or

Into continuous systems.

The number of commercial producers declined in all the
census divisions. In ¢D 5, numbers dropped by 14 percent; 1n
CD 10 they dropped 17 percent; and CD 15 showed the smallest
decline at 7 percent. The rates of change in the number ot
producers 1n the farming systems varied widely in different
regions- of the province.

For the coniinUous graln system, the number of

'producers increased prov;ncially by 2.9 times in the decade.‘
The average raée wasfexceeded in CD 5 at 3.2 times and CD 10
at 4.5 times. 1In éD 15, the increase was belowﬁaverage at |
only 1.93. |
» " The extent_of the fallow grain systein declined
provinciaily ﬁo 0.7% of’its 1971 level. In CD's 5 and 10,
- the declinme was nearly average atPO 74 and 0. 64
respectively. tn CD. 15, Fhe number ‘actually increased px
1.15 times. | | ~ |

The extent of the.contlnuous m1xed blass provincially

1ncreased by 1.4 tlmes the number in 1971 Both Cb 5 and¥CD

10 w;tneSsed 1nereases above average, at rates of 2.55,ah‘

2.0 tespeétivePy. In CD 15, the_number’remained constanﬁ;
The fallow mlxed class was the major source of

decllnzng farm numbers. ‘This. system had Only 0.49 of’ its

v€g~h1971>number. In' CD'5, the decline was only 0.6, but in CD's
. Ao . j ) . . - “oa . T @
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10 and 15, numbers fell by nearly the provincial average at
0.46 and 0.53 respectively.

The two continuous systems i1ncreased by about 3,000
members each, while the fallow grain system declined by
3,000. The fallow mixed class declined by 6,000
provincially. The movement of farms among systems and into
and out of agriculture cannot be determined at this time. It
appears that many producers either chaﬁged to £he continuous
system or entered that system from outside agricﬁlture. A
large number of producers changing to other systems of out

of agriculture.~originated in the fallow classes "54),

AR

‘particularly fallow mixed.- g o

’ . '
The movement of. producers to different farming systems

A

repffesents a structural adjustment likely to influence other

structural variables. ‘The*remainder of this chapter will

-1llustrate the structural dlfferences And changes among

these farmlng systgms

/
*« o ./ -
arm Size as Measured by Improved Area

Z%f The increase in improved area per farm between 1971 and

B

1 was 26 percent on a prov1nc1al average (Table V.3). The‘

vgverage sized commerclal grain farm was 863 acres in 1981.

r

-

rate of 1ncrease var1ed among reg1ons. 1n CD 5, areat

-.éf:eased 20 percent; in CD 10 the area increased 30

*rcent' and in CD 15, it 1ncreased 28 percent Farm sizes

CD s 10 and -15 both ‘continued below the proV1nc1al

T
.

a %tdge by ab°‘3t",50 acres in 1981, There is a small

.
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difference, on average, in size between fallow (2,4) and
continuous producers (1,3), and no consistent pattern was

discernible.

Land Rental

ia

The proportion of producers renting land has increased
in all census divisions Esee‘Tables V;4cand V.5). The
greatest increase of 10 percentage‘points from 50 to 60
percent of prodncers gccurred in CD 10. In 1981, CD's 5 andn
10 had similar proportions renting at about éo percent of
producers. In CD 15, the figure was much-sﬁaller&at onlj 45
percent of prodocers. A

The continuous producers had greater rates of increaae
1n the proportlon of producers rentlng In 1981'the g
contlnuous producers exceeded the rates of rental reported

by fallow producers. An oppo§1te condltlon existed in 1971

on a provincial basis where there was mo substantial

.difference hetween grain and mixed farms. -

* ‘The proportion of farm area rented is reported in.Table

V.5. Despite increases in the frequency-of-<rental, the

and 15, In CDv10«the proportion of area rented increased
51gnf1cantly from a 1ow value of 22 percent up to a. value of
30 percent. There was a tendency for southern producets to
rent mdre—ofjthelr land (36 percent) than northern, Peace |

Raver producers (2% percent) _ | AN

ef

."‘l('4 ] / e . .’:.7' ‘ .

. proportion of farm area rented.was hearly constant in CD's 5

8§ e
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Table V.3: Average amproved area per farm (in acxes)
for commercial grain farms 1n each clas§ for
CD's 5, 10 and 15 and the provincial total”
of Alberta, 1971 and 198t.

t

Class

i 1 2 3 4 Avg

. 1971
CD S 607 935 959 1,065 - 954
CD 10 440 ¢ 523 577 583 550
CDh 15 347 538 562 , 624 565
Prov 498 523 587 689 685

1981
CD 5 1,073 1,140 1,078 1,206 1,141
CD 10 745 654 ~780 B05 715
CD 15 615 704 753 780 724
Prov 791 654 781 925 863

Table V.4: Percentage of commercial grain farms.renting
: land in ‘each class for €D's .5, 10 and 15 and

/. the provincial total of Alberta, 1971 and
) 1981, S ,
i * i . X4
Class
G —— —— e . — . ——————— — —————— ——————— — D.————
5 1 2 . 3 4 Avg.,
I 1971
cD 5 o 45 T 62 a3 . 58 60
CD-10 -, -7 51 _ 50 46 . 52 50
CD 15 33 40 45 _. 45 43
Prov. 47 56 51 © 54 54
“ 1981 i .
B ikttt st deedeabedede e kbt dhek bbb S /.
"cn 5 58+ 64 59 » 59 67
CD 10 63 54 : 64 58 60
CD 15 45 44 46 ) 46 45
Prov. , 60 .58 59 58 59
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v

Organization

The proportion of farms organized as individual
proprietorships has declined 1n all regions of the provirmte
(Table V.6)i'The decline 1n the province as a whole amounted
to 5 percent, gromA88 percent to B3 percent,. The greatest
‘decline took place in southern regions and the smallest
decline Qccurred in the Peace region.

In 1971 there was little difference among the classes

‘ of producers. By 1981, the continuous classes were

consistently organized as corporations and partnerships more
often than were fallow classes. The greatest declines in

indivédual proprietorships occurred in the continuous

classes. The primary explanation for this phenomenon appears
.related to farm size expressed by volume of sales generated

by the classes. The cohtinuous. classes tended to have h1gher-

rvolumes of siles. There is a relationship between volume of ‘

- ¢

.sales and organization. , : - N

,'Operator Age ’ ‘.

r

As shown in Taple V.7, there has been a general decline

in operatog age‘;n the past decade. The average .age on a’

provinciai basis declihed by 1 year in the decade to 46.1

Y

Years of age. A drop of s1m1lar magn1tude was noted in all

census d1v1szons. In CD 5 and ‘CD 10, producers ages matcheax
l

the prov1nc1al average in 1981 The producers 1n CD 15 are -

,fthe youngest in the. prov1n\e at 1.2 years below prOV1nC1al

v
-

’average. o e L TS O
N . . R L ) L 'ﬁ"v‘(,,

a, N Y



Table V.5: Percentage of total farm area rented on
commercial grain farms in each class for
CD's 5, 10 and 15, 1971 and 1981.
Class .
1 2 3 4 Avg
— 1971 '
CD 5 4 40 27 37 34
CD 10 26 25 20 . 22 22
CD 15 25 . 28 28 26 27
1981
CD 5 42 38 32 33 36
CD 10 37 ! 30 29 25 30
CD 15 25 25 28 24 26

Table V.6:

Percentage of commercial grain farms
organized -as individual -proprietorships in
each class for CD's 5,:“10 and 15 and the
provincial total for Alberta, 1971 and 1981.
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Table V.7: Averége age of commercial grain farmers 1n
each class for CD's 5, 10 and 15 and the
provincial total for Alberta, 1971 and 1981.

Cléss

1 o 2 3 ’ 4 -Avg.

1971, B

CD 5 47.5 47.2 45.1 47.3 370
CD 10 45.9 46.3 44 .7 47.6 Lo45.9
CD 15 o 447 4¢.4 45.5 46.6 - 4o6.0
Prov 45.8 47 .4 45.7 47.5 47.9
1981 B .

CD 5 40.9 46.3 44.7 47.6 45.9
CD 10 42.9 47.8 45.3 48.6 46.5
CD 15 42.7 45.1 44 .2 46.7 44.9
Prov. 43,2 46.6 5 47.9 46.1

The change in age amon§ the classes of producers
indicates a selective movement of young producers‘into the
. continuous claSses. In 1971 there was generally a small gap

‘-
of 1 to 2 years between fallow and the younger contlnuous

producers, particularly in the grain'classes. By 1981 the

age gap had increased to 2 or 3 years in most cenéus

divisions.

nggping Patienﬁ S ‘_ s
The changes in croppiqg pattern between 1971 andA1981
ére substantial (see Téble v.8). Théy are sensitive to
moisture cénditions,qpriceg qnd‘markét opporfunities, as
well as fo any possible loﬁger—tefm structural trends. The

proport1on of improved -land area in wheat has 1ncreased

-greatly in all the census divisions. The CD with the



greatest preoportion of area in wheat was CD 5 with 36

. /
percent in 1981. The area seeded to wheat steadily
diminishes through CD's 10 and 15. Barley has dropped as a
proportiocon of area in CD 5, but increased 1n CD's 10 and 15

. >
where it accounts “for 24-30 percent of seeded area.
: >

Rapeseed area declined in CD's 5 and 15-but increased
slightly in.CD"10. Provincially, rapeseed accounts fdr about

‘5 percent of impgoved area, down from'8‘percgnt in 1971.
5 ‘ v
Area 1n ocats and other crops declined 'substantially in all

census divisions over the decade.

-

i .A . ’ el
Provinciairly, forage crops increased to 19 percent from
160 percent as a propdrtﬁon of improved farm"area. Regional

differences were substantial as CD's 5 and 15 increased

forage area, while it declined rapidly in CD 10.

Summerfallow declined from 27 to 19 percent of improved area

prbvincialry. The decline was witnessed in all census
dibisions. The greatest drop was 8 pefcentage points. in CD
' . i :
5, followed by 5 percentage. points in CD 10 and only 3 '
. : & , \-/4
percentage points in CD 15. CD 10 has the lowest rates of

~

fallow in 1981 at only 14 percent of improved areé., *

“The change in cropping pattern can be summarized as a
shift to wheat spd barley, with reduction in oats, other
crops and summerfallow accounting for area givem up to wheat.
[ . - .

and'barlgy.'ln CD's 5 and 15,,£ofage area was increésed

siightly,;but”itvdeclinéd éUbsgantiplly in CD 10. '



‘Table V.8: Area 1n various Crops in CD'é S, 10 and 15,
L al - . R .
", . R and Provincial average 1n acres and as a
"_ ‘ percentage of improved area, 1971 and 1981.
- 1971 1981
Area per Percent of Area per Percent cof
Crop » farm improved farm impreved
: lacres) area {acres) area
’ ' ‘ .. . . h 7
¥ ) ‘ Census Division 5
S . .
Wheat - 165 18 . 426 - 36
Oats 30 \ 3 16 1
Barley ] 180 20 192 16
Rape - 71 8 33 3
Forage ' - 68 7 108 , 9
Other ' 62 7. 58 5
" Pallow 347 38 341 30
. Cattle ' 67 -- 72 -
Total Area' 9823 - - 1,174 -
" Percent*® 100 . 100
% / Census Division 10
Wheat : : 75 : 12 198 27
Oats : - 64 : : 10 - 52 ' 7
Barley : 104 17 + 174 : 28
Rape ° t- - 44 . 7 72 10
Forage - 194 31 105 14
Other . & 29 5 © 26 : 4
, Fallpw . . -~ . 120 19 102 14
Cattle - 59 -- " 64 - -
‘*Total Area' . 630. -= : 724 -
Percen;; » R 100 . ) . 100

‘ :\1 N . : . N N
. . . . , : - R

...scONtinued
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Table V.8: , Continued
~ -
1971 1981

& e e e e e e e e .~ [t ‘J’ —————————————
Area per Percent of Area’ per Percent of

Crop farm improved : tarm impreved

(acres) area (acres) area
Census Division 15
7

Yheat 49 9 R 138 19
Oats 60 16 26 3
Barley 117 20 216 30
Rape 109 19 85 12
Forage 11 20 131 18
Other 14 2 I 1
Fallow 115 20 125 17
Cattle 17 -- 23 -
Total Area’ 575 -- 732 -
_________________________________________ Y et
Percent? 100 100

Provincial Averagé

Wheat 92 s 226t 26
Oats 42 & 6 36 4
Barley 143 22 . 208 24.
Rape - ~ ' 52 8 45 : 5
Forage 107 16 164 19
Other 39 6 39 &
Fallow - 179 . 27 163 19
Cattle 71 ~= 86 -
Total Area' 654 S 881 -
-—'""-"-_"‘_"-"-"'----——"-——---f\\"‘f -----------------------
JPercent? 100 100

'Totals ma;\hot equal values given elsewherp due to .

_ - rounding.

’Percentages may not total 100 due to rounding.

\



Labour Use ;

o~ . .
The amount of labour used on tommercial grain farms
'h *

-

remained static for the decade :n most census divisions {(as
shown 1H Table V.9).
The labour used per farm declined from southern Alberta

(CD 5) at 1.17 man-years to the Peace region (CD 15) at 1.89
- . < X
years per farm. Generally speaking, continuous operatiocis

used more labour and have increased labour use over the - 8

Y

.

decade. Fallow producers use less labour and have tendgd ro

K3

reduce labour use with time.g

Off-farm Work

1 -

The levels of off-farm wark have increased for the .

province as a whole to* 39 days from 31\days per operator

(zee Table V.10). The off-farmvwork varies among census
k divisions. The greatest numbervof'off:farm dayé]@as obsqrded'
in” the Peace region at 63, foquwedfby CD 10 with 41 days N
and CD 5 w1th only 25 days. The 1ncrease for CD totals wa's
not great in CD's 5 and 15 at only 10 to 15 percent. In CD
10, on the other hand, the increase was close to 10 SZrcent
moving from é4 to 41 day§ on average. g ' ‘ :
[Among the claeébs,.differences emerqu”The continuousr
classes have the highest &gﬁ”i of of f-farm work but the
trend is toward less aff-farm work Thj'&allow classes have'
low levels of off-farm work, but have experxenced high ratesr

of increase over the decade. Producers concentratxng on

grain generally worf off the farm more than do mixed grain = ¢
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Table V.9: Average labour use in commercial grain farms

® - 1n each class for CD's 5, 10 and 15 and the
. ' provincial total in person-years, 1971 and
1981, '
Class
1 2 3 ) Avg
1971
cD 5 0.98 ‘ER 118 1.65 1.35 1.20
CD 10 0.92 0.93 0.99 0.98- 0.96
CD 15 0.88 0.85 0.87. 0.90 0.88
Prov 1.07 1.12 1.14 1.12 1,12
. 1981 N )
cnp 5 1.26 v1.12 1.33 1,17~ 1.17
CD 10 0.90 0.90 1.01 0.93 0.94
CDh 15 0.82 0.86 0.93 0.92 0.89
Prov 1.10 03 1.18 1.08 1.10
Table V.10: , Average number of days of off-farm work for
commercial grain farms in each class in CD's
5, 10 and 15 and the provincial total for
. Alberta, 1971 and 1981. ,
Class
o e -__
1 2 3 Vg Avg
1971
...... P P S
Ch 5 44 23 - 2¢ ° 17 22
CDh 10 49 29 24 16 . 24
CD 15 82 61 59 50 58
Prov 57 31 34 27 31
1981
CDh 5 34 '38’ 20 17 25
CD 10 53 I 32 36 41
CD 15 78 64 61 55 63




producers.

»

Machinery Use

;he value of machinery used** per farm increased ~
greatly in the 1970s (Table V.11). The provincial average
per farm increased to $116,000 from $47,000 in 1971, an
increase of 2.5 times: A digtinction between fallow and
continuous produ%ers developed\0{§rthe decaée with
continuous producers showing noticeably higher values of
machinery used by 1981. In 1971, tﬁe distincfigpkamong

classes was small. A north-south pattern is evid;}§ with

southern producers using $132,000 of machinery, declining to

only $92,000 i1A™¢b 15,

Value of Sales
Table V.12 reports the real value of sales per farm in
1971 and 1981. Sales per farm doubled provincially from an

average of 341,000 to $82,QOO. The gab between the.

- continuous and fallow producers widened considerably during

the 1970s. The continuous producers had sales that avéraged
$20,000 to $30,060 above fallow producers provincially. In
1981, the north-south pattern reflecdting farm size is
evident, Average'sales pér farm declined from $98,000 in CD
5 to only $40,000 in CD 15. The difference between failoﬁ

and continuous systems diminished in the northern regions.

-~

e - — - ——— - ———

**All dollar values are reported in 1981 dollars; 1971
values were 1nflated by 2.37.



Table V.11:
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Average ‘value of machinery employed per
commercial grain farm in each class for CD's
- $, 10 and 15, and the provincial average,
P 1971 and 1981, J
Class
1 2 3 4 N Avg
1971LTthpusands of 1981 dollars) - )
CD 5 41 55 58 64 6
Gb 10 38 36 42 39 38
/éo 15 27 35 38 40 37
Prov. 47 46 49 46 37
1981 (thousands of 19871 dollars) T
CDh 5 154 130 145 122 132
CD 10 124 g2 111 90 102
CD 15 90 88 94 94 92
Prov 138 11:/, vy 126 105 116
Table V.12 Average sales per commercial grain farm in
each class for CD's 5, 10 and 15, and the
provincial average, 1971 and 1981,
- Class
_________________________ i
1 2 3 4 Avg
- 7 1971 (thousands of 1981 dollars)
cD 5 As 48 66 71 53
CDh 10 30 25 41 32 30
CD 15 13 17 .21 21 19
Prov. 42 38 50 41 41
1981 (thousands of 1981 dollars)
CD 5 168 82 148 96 98
CD 10 75 51 91 51 65
CD 15 38 35 45 40 40
Prov. 93 63 101 71 - 82
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Gross Margins

The doubling of sales per farm through the expansion of
“farp size and i1ncreased sales per acre has not led to a
doubling of grose margins per farm (Table V.13). The
provincial average gross margin per farm increased to
$51,000 from $31,000, only 64 percent in real terms. The
continuous classes, parricularly the continuous‘mixed class,
have much higher gross margins per farm than fallow classes
and have incfeased more rapidly. The north-south pattern is
evident again as margins are $38,000 lower in CD 15 than in
CD 5. This pattern has significant implications for |

adjustment ‘and publﬁc policy in the nosth.

C. Structural.Ratios‘

Machiner& per Acre of Improved Land

Not only aid‘machinery capital increase with farm size,
but the value of machinery per acre also inCreased (Table
V.14). The valuebof machinery per acre has increased on
average across the.province by about 2 times in the decade
to $r33 from $67. There is no, distinction in this rate of
increase between fallow and.contlnuous producers. However,
the cqnt1nuou§\producers have values of capltal per acre
abeut 25 percent hiéher than fallow classes. The north-south
pattern isinbt obvious in this case. The -value of machinery”
per acre in CD's 5 and 15 is between $114 and 3125‘ In CD

10, the value of machlnery»per acre is h1ghest at $142,
L)
b
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Table V. 13: Average gross margin per farm for ¢ommercial-
grain farms in each class for CD's 5, 10 and
15, and the provincial average, 1971 and
1981. '

1971 (thousands of 1981 dollars) .

CD 5 28 35 50 57 39
CD 10 273 18 31 24 2
CD 15 9 12 15 15 14
Prov 31 28 37 31 31

1981 {thousands of 1981 dollars)

CD 5 109 48 92 61 60
CD 10 y 40 29 57 30 39
cD 15 21 19 26 22 22
Prov 53 30 67 46 51

Table V.14: Average value of machinery employed per
1mproved acre.for the commercial grain farms )
in each class for CD's 5, 10 and 15, and the-
provincial average, 1971 and 1981, |

o e o = o A o - o — - —— - - T Am e = -

CDh 5 66 58 63 60 58
CD 10 ‘ 81 67 72 67 68
CDh 15 71 64 67 62 64
Prov. 89 61 83 65 67

e e e Y e - = = A e Em e g am G - T am e g e G e A e R . - - A S e = -

CD 5 , 142 112 134 99 114
CD 10 163 141 142 128 142
CD 15 145 124 125 118 125
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Capitalwﬁer PersonQYear of Labour ‘
Thé value of machinery used per year of‘labour has
increased in real terhs by about 2.5 times+in the decade
(Table V.15). As‘noted earlier, l;bour use pe;hfarm remained
constant on averagé. As.é result the capital/labour fatio
(K}N) increased by the same proportion as did - machinery per
férm. %ge continuous  grain class has K/N values that are
consistently higher than other classes averaging‘about
3120,060 in 1981. The fallow grain producers have the second
highest K/N averaging.about $106,000 in 1981, Both the mixed
classes have values below $100,000. The iow labour
requ1rements of grain classes tend to push up the K/® -
relative “to mlxed producers given the1r551m11ar magalnery
values. The ratg‘of increase in K/N has also been greater
fot the fallow and continuous grain prod&tgrs than the mixed
broducers..Among regions no.consistent pattern is evident in
either 1971 or 1981..CD SZas the higﬁ;;; K/N in 1981 at
511? 000 fofiowed by CD 15™at*$103, p;a and CD 10 at »

$100,000., ' R

Capital per Dollar of Sales

The value of machlnery per dollar of sales (K/O) ;s Eﬁé
fnverse of a partial productivity measure. If the value of
" . machinery Eer dollar of salgé has increé;ed it will signify
d1m1n1sh1ng returns to cap1tal as applied to land or. excess
machinery capac1ty This situation would be problematlc

anless compensated by increased product1v1ty;of other

£y

LB * , o
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Table V.15: Average vaXQe of machinery per year of
.~ labour for the.commercial grain farms inm
: : - ~each class for CB's 5, 10 and 15, ard the
' provincial average, 1971 and 1981,

<&

Class
1 2 3 4 Avg
= P 7971 Tthousands of 1981 dojlars)
CD 5 ’ 41 ' 47 36 .47 '47
"Ch 10 - 39 y 35 . 38 ’ 36 3o
CD 15 ) 28— 40 43 44 41
Prov. : - 42 41 . 43 40 41

1981 (thousands of 1981 dollars)

__.._.._____..______________._--._—___—____-_.____........__._____.___._-_,_b._

Ch 5 121 114 107 102 112
CD: 10 124 96 100 89 100
CD 15 110 102 103 100 103
Prov 123 t06 98 86 104

‘inputs, Table V.16 indicates-the K/O ratios in 1971 and
[ 3 ) g N

~ .1981. N ’ ' ’

-~

- On a provincial basis, the machinery per un1t of sales

.

“increased by 25 percent from 1.12 ih 1971 to 1 41 in 1981,

The contlnuous mixed producers have had’ the smallest
increase in K/O at 19 percent and are at the lowest level in
1981. The contlnuous gra1n andAfallow m1xed producers appear
to have. sxm1lar K/O levels and rates of change. Only in CD 5
-did the cont1nuous grain class have a much lower value- than
the fallow m1xed class. The fallow grain cfass 1nvar1ab1y
has. th€ highest level of mach1nery per unit of sales. A 4
‘north-south pattern is ev1dent in these ratxos. Producers
have machinery output- values rang1ng from 33 in CD 5 to

1. 56 in CD 10 and 2.30 in CD 15 ThlS pattern was evident in

—t——



"both 1971 and iI98". The relatively- low productivity of
capital in northern fegions raises guestions about the
suitability of on& ghe techndlogy and the farm structure in
CD 15.

Salg;‘pe: Acre

\To determine the change in sales per acre of improved
landf.Tablq V.17 was developed. The provincial average sales
per acre increased by 57 percent to $94 from $60 per acre in
the decade. In 1971 and 1981, the‘continuous classes had
higher levels of sales per acre in all census divisions and
provincially. Genérally speaking, the continuous clasﬁes had
the highest rates of increase for sales per acre. The fallow

- classes had tﬁe smallest increases and lowest absolute

levels in 1981.‘Regionaily, CD 5 and CD 10 haveesimilar

levels of sales per acre between $86 and $91. CD 15 was
pa%ficularly low at only $55. It is interesfing to note that
tﬂé provihéial(éverage salesiper acre increased a greater
percentage than did any single system Eecause of a shift in
wgigh;iﬁg to the continuous classes.

;he'prOportioH of production from continous systems
increased to 50 from 25 percent in the decade. The shift to
féontinuous cropping represents a major manifeséation-of |
biological technology such as fertilizer use, improved

breeds, and snow and soil management. This adjustment

explains hovw sales per acre on aggregate increased more

rapidly than Ehey did for‘any,siﬁgle class.
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Table V.16; Average value of machinery per dollar of
o, sales and the real change between 1971 and
1981 for commercial grain farms in each
class for CD's 5, 10 and 15, and the
provincial average, 1971 and 1981.

4 Class
1 2 3 4 Avg

' “{in 1981 dollars) T . aa—rd

Census Division 5

1971 1.03 1.13 0.87 0.90 '.00b

1981 0.91 1.57 1.00 1.27 1.33

Change'' 0.88 1.39 1.15 1.41 1.25
Census Division 10

1971 1.19 1.41 1.01 1.22 1.25

1981 1.63. 1.81 1.33 1.77 1,56

Change 1.37 1.28 1.31 1.45 1.25

T Census Division 15

e g

1971 2.12 2.05 1.81 1.88 1.91

1981 2.35 2.49 2.12 2.37 2.30

Change 1.10 1.21 1.17 1.24 1.20
Provincial Average

1971 . 1.09 ° 1.23 0.99 1.11

1981 . 1.47 1.73 1.18 1.46

Change 1.35 1.41 1.19 1.31

1987 * 1971
\

Sales per Year of Labour

;Sales per year of labour is another partial
productiviéy index (Table V.18). In the 197bs, the value of
sales per year of labour increased 2 times up to $74,000
from $37,000. Again, the continuous classes display much
~higher levels and more rapid increases in sales per year of
laboﬁr. The provincial average for continuous producer%’in .

1981 was $85,000 compared to only $65,000 for fallow
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_ , : . ~ 7 /
producers. Grain and mixed producers are not distinctive. A
strong regional pattern emerges again as the sales per year

of labour in 1981 declined from $84,000 in squthern Alberta

3

QS $44,000 in CD 15.

/ .
~ ' -

Gross Margin per Acre

To dccount for changes in farm area, the margin per
acre was calculated (Table V.19). The increase in provi&tial
average %ross margin per acre was only 31 percent up to ssé
from $45 in 1971, The rate oa/increase in margin per acre is
far below the rate of increaée of sales per acre due to the
cost price squeeze. Again the codtinuoug classes have the
highest margins per acre. The regionai}pattern ls ﬂof
aéparent_as CD's 5 and 10 have similar margins per acre at
about 353.'i6 CD 15, howeve;, the value is much lower at
only $30.in 18981. The ai}feéence between f;llow and |
continuous systems is much smallér in CD 15 than in CD 5 and

CD 10. | _ i

D. Summary of Changes Between 1971'andr198ﬂ

The past decade witnessed changes that were con51stent
with those taking place 51nce the second world war in
western Canada.*’ Commercial farm numbers declined by 15
percent in the decade to 30,006 producers. The area per farm

increased as farm numbers declined and the improved area of._

- e - —— - ——— — = -

¢*'Veeman T.S. and Veeman ‘M.M., "The Changing Organ1zat1on,
- Structure, and Control of Canadian Agriculture". Amer. J. -
Agric. Econ., Vol. 60 (5), 1978: pp. 759-768,
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Table

‘Table V.17: Average sales per acre of improved land for
commercial grain farms in each class for
CD's 5, 10 and 15, and the provincial
average 1971 and 1981,
Class )
1 2 3 4 AV
1971 (in 1981 dollars) o
CD 5 65 51 72 67 55
CD 10 68 48 71 55 5
CD 15 33 31 . 36 33 34
Prov 82 49 84 59 60
1981 (in 1981 dollars) T
CD 5 156 71 132 79 86
CD 10 100 78 116 71 91
CD 15 62 49 61 51 55
Prov 117 67 130 76 94
18: Average sales per year of labour for

commercial grain farms in each class for

CD's 5, 10 and 15, and the provincial

average, 1971 and 1981.

Class

1 2 3 4 Avg

1971 (thousands of 1981 dollars7
-CD 5 40 42 41 53 44
CD 10 33 25 38 30 29
CD 15 13 20 23 23 22
Prov 38 33 43 36 37

1981 {thousands of 1981 dollars)
CDh 5 133 72 107 82 84
CD 10 76 53 82 51 64
Cb 15 46 40 50 43 44
Prov. 65 74




Table V.19: Gross margin per improved acre for
commercial grain farms in each class for
CD's 5, 10 and 15, and the provincial
average, 1971 and 1981.

Class v
1 2 3 4 Avg
1971 (in 1981 dollars)
CDh 5 46 37 52 53 4
CD 10 52 34 53 41 48
CD 15 26 22 27 24 25
Prov 62 53 63 45 45
5 1981 (in 1981 dollars) )

————————————————————————————————————————————————— T_——q—_ﬂ-———
CD 5 101 42 B85 51 53
CD 10 54 44 73 37 53
CD 15 34 27 35 28 30
Prov 67 46 85 50 59

the province increased. Deépite this increase in farm size,
labour use pgf farm remained nearly constant over the
decade. Thé operation of larger farms with constant lébopr_
was accomplished with a more than doubling in real vé}ue in
‘machinery used per farm. The value of sales per farm doubled
in. the decade: but gross‘méfgin only incrq?séq 64 pe;cent.
This situation refi}c&s an upward shift in the co&t
structure over the decade.?iiy o

The farming system claséificqti@n indicates conditions
were favourable td the development of.continuous farming
systems. The size of continuous,operations has increased
from levels below those for fallow sysﬂ$m§ in i971 to parity
in 1981. The.average age of continuousﬁﬁ?Baﬁbers declined

while fallow producers maintained a constant age. Continuous

producers have expanded labour use and have reduced off-farm
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work since 1971. On the other hand, fallow producers have
redpceg labour use and increased off}farm work. In 1971
there was no consistent pattern in machinery use,‘sales, or
gross margin per farm among farming systems. By 1981
continuous‘producers had. higher levels\of machinery, sales
and margin per farm. _ (\
The motivating force behind the shift to Contlnuou“

cropping and its apparent v1ta11ty may be revealed by

~
- -

several partial productivity indexes. Contlnuous systems had
higher levels of machinery per acre of land and per year of
labour in 1971 and 1981. Continuous systems were more?
capital intensive than fallow produéef%, but’ the value of
sales per year of labour and per acre of land exceeded the
falﬂgr'systems in both 1971 and 1981. The resq%} is a low
ratio of machinery per dollar of sales and a higher gross
margin per acre of improved land in both 1971 and 1981 for
continuous producers. These ratios help explain_ why
continuouéizropping systems expanded from 25 percent of
producers‘to include 50 percent of commercial grain
producers by 1981. This major change in fa?ming’system
activities'generated th; increaSe,;ﬁ brovincial average
cfopping iAtensity from 0.55 to 0.61 in 1981,

The location of grain activities in the province has a
larég influence on the average structure of farms and the

degree of difference between continuous and fallow ’

producers. Earlier work by Packer and Apedaile‘® indicated a

—— o ————— ——— - —————

‘*packer, K. and Apedaile, L.P., op. cit., pp. 19-23,
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structural gradient that was related to how far north the
census division\was located. Numerous variables declined in
value in northerly“sequence. Improveo area, area of farm
rented, and proportion of producers renting, all declinea
with northerliness. Farms~tended to be smaller in the north
and subseguently #abour use, value of machinery, and sales
and gross margins pervLérm also were lower in more

i

#northerly census dlv1510ns. The smaller farm sizes may

.

explain many of the low absolute values of the variables
mentidned above. The levels of machinery per acre and per
year of labou} are not region specific. The low values for
sales per acre, Sales-per year of lsbour and-gross margin
per acre and extremely high valne of machlnery per dollar of

. N,
sales are not explainedcby‘different levels of capital. It

appears that latitude and its influence on agroclimatic

-conditions significantly influence structure in regions of

-

. . 7
Alberta. Other factors such»gsﬁtime settled, access to
markets and ethnic composition ‘could contribute to the
regional gradient, In addﬁt1onato reglonal dlfferences in

structure, the degree of d1fference among farm1ng systems is
“y? -

affected by location, ' o

- -

Generalky §peaking, the dszerences between fallow and

°

contlnuous systems becomes smaller in the more northerly

o

census d1v151ons;;For variables ‘such as mach1nefy, sales,

3 ® : .

‘and gros{margln per farm, thé& d1fferences be'ween fallow

Ty

and cont’nUous systems narrow in the north The same pattern

snt, for. sales per acre, sales.per year of:&abour@and
: : . N o'- ‘:?,
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gross margin per acre. Not only do the gbsolute values
decline as one moves north, but so do the marginal
differences among the farming systems.

The smaller difference among farming systems in terms
of sales per acre, sales per year of labour and gross
margins per acre may explain why CD 15 had the smallest
increase in the number of continuous producers and the
j;mallest decrease in the number of fallow farmers. The
reason for the regional pattern énd apparently small
benefits from intensification is not immediately apparent,
Perhaps farm sizes are below levels required to use. current
machinery efficiently. Or weather conditiqns may prevent
gainifg full benefits of current technology. Location
factors inhibiting livestock numbers may prevent producers
moving into thé mixed continuous systems. Market outlets for
fcrage and livestock ih the northvhave not fully developed.
In any case, this region does not'éppéar r;cept}ve to |
intensificatioﬁ—ét this time. ‘

The apparent province-wide shift in emphasis to
coﬁt}nuous c;opp&né proﬁjncially illustrates the imporfance
of gtructure to producﬁivity.yIn 1971 continuous syﬁtemq.had
superior pa}tial productivity indices. Given that'technical
capac1ty, a Shlft to more producers in that system could
l1ft product1v1ty with no change in available technology

Such a shift is a possible future adjustment to the WGTA and

is important to understanding productivity changes.



VI. RESULTS: INFLUENCE OF SIZE AND TIME ON STRUCTURAL
VARIABLES

A. Introduction

Chapter VI 1llustrates the relatioﬁship between volume
of sales*’® and four structural variables. Of particular
interest is the change in form, intercept, and slope of the
relationships over time and space 1in Alberta. The changes
are indicative of the forces acting upon the industry and
the airectioh of reaétive structural adjustments. The
results are empiricgl as most of the variables considered
are noi explicitly described by neoclassical economic
theorybﬁ . ' : c
: “The method used involved grouping producérs within each
farming system into seven ‘sales categories. The relationship
betveen~saies volume in dollars and the variables was
estimated using weighfed least squares regression (WLS).
Three functional férms including linear, log linear and
second degree polynomial were evaluated. The WLS estimation
procedure tends to over-estimate the correlation coefficient
and the standard errors of the estimated cbefficients. Tﬁese
weré unavoidable problems in- the grouped model.

The coﬁnts of.producers in each‘séles class are
reported in Table VI.1. In 1971 continuous cropping systems
were not pracfised at volumes above $150,000 in hany cases.
The categories with less than three observations in 1971

- e - - ————————

**The census definition of sales included: sale of
agricultural products, CWB payments, and any cash payments
for stabilization or .insurance.

91
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were considered missing.pases in the WLS analysis. By 1981
the continuous systems were répresented at all sales levels.
The movement of producers to continuous cropping SySstemsg
became technically and economically desirable at lafger farm
sizes during the 1970s. ’

The four structural variables expected to show a
relationship to volume of sales include: the capital/labour
ratio; sales per acre; unit cash cost; and gross margin per
acre. The form and slope of most of these relationships can
be anticipated on the ba%is of empirical research and
economic theory. The K/N ratio 1s probably positively
related to volume of sales initially. Barriers to increasing
substitution of capital could exist; the form of the K/N
r annot be assigned a priori.

-

- Sales per acre are positively related to volume of

: b
sales according to Edwards.’® If the function is positively

sloping through the observed range, it indicates no

"technical barrier to expanding farm size. If the function

v

shifts upward, it is indicative of the improved technology,

increased input use or higher output prices. A change in the
'slqpqlof the function would indicate differengial effects of
technical change and input use at different>5ales ranges.

The cash cost function is likely downward sloping. Most
empir&cal work indicates that unit cash costs and average
total costs decline as sales volume expands.’' -,

’°Edwards, C., op. cit., pp. 1-11,

"*Anderson, J.R. and Powell, P.A., "Economies of Size in
Australian Farming," Aus. J. Agric. Econ., Vol. 17, 1973: p.
13. 3 -



Gross margins per acre are a rough measure of
profitability. Gross margin is the source of financing for
capital formation and most structural adjustments. In
economic theory there 1s no basis for anfﬁcipating the slope
or form of the relationship. Empirical work by Miller
suggests that margins in;reése with volume of sales.’? A
downward shift indicates a decline in the income per acre,
while a change in slope indicates a change in economic
conditions which do not affect all sizes of produ&ers

equally.’?

B. The Capital Labour ﬁatio
The capital labour (K/N} ratio indicates the
proportions of capitalvand labour used in the production
process. Development theory suggests this ratio increases
with economic growth and material standard of'living. The
force behind the increase is the change in the rélative
prices of capital and labour. Generally speaking, wages have
" increased relative to the cost of capital leading to a,
capital/labour substitution.
The vaiues of machinery used per year of labour are
:eported in Table VI.2 which represents CD;s 5, 10 and 15.

a

The statistics reported in Table VI.2 are graphed in Figures

'?*Miller, T.A., "Economies of Size and Other Growth
Incentives,"” in Structure Issues of American Agriculture,
U.S.D.A. Report 438, Washington, D.C.: United States
Department of Agriculture, 1979: pp. 108-115, - °

'*All dollar values are reported in 1981 dollars; 1971

*s were inflated by 2.37,.
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Table VI.1: The number of commercial grain producers in
each sales category for the four classes and
the census division aggregates (Agg.) in
CD's 5, 10 and .15 in 1971 and 1981.

Sales (thousands of W981 dollars)

Class Year <25 25- 50- 100- 150#; 200

49 99 149 199 249 250+

Census Division 5 m
1 1971 41 14 8 4 C2% .. 0Os e
1 : 1981 36 30 / 62 33 14 12 27
2 1971 786 274 462 113 37 21 22
2 198 1 235 431 568 190 72 43 60
3 1971 28 36 30 5 7 0x I*
3 1981 26 53 97 40 28 1 34
4 1971 160 191 165 45 22 12 36
4 1881 65 110 172 66 31 11 23
CD Agg. 1971 1015 1015 665 167 62 33 52
CD Agg. 1981 362 624 899 329 145 77 144
Census Division 10

i 1971 125 28 18 - 3 1% s 2%
1 1981 201 209 180 36 33 18 37
2 1971 1696 472 180 32 13 7 9
2 h 1981 - 519 454 302 88 41 13 18
3 1971 246 167 94 16 7 1% R
3 1981 1236 301 341 138 48 24 29
4 1971 1217 701 232 40 17 5 12
4 1981 . 340 370 282 60 30 7 12
CQ Agg. 1971 ~ 2384 1368 524 - 91 38 14 34
CD Agg. 1981 ° 1296 1334 1105 372 152 66 96

....Ccontinued



Table VI.1: Continued

Class Year <25 25- 50~ 100~ 150- 200
49 99 149 199 249 250+

Census Division 15

1 1971 347 30 7 1% 0% 0= 0%
1 1981 393 170 125 34 12 3 6
v'2 1971 1292 254 51 v 7 0= 0% O
2 1981 903 519 305 57 21 4 9
3 1971 1020 276 56 12 2% 2% 2%
3 1981 583 380 297 61 29 7 19
4 1971 1603 425 98 14 5 0% 5
4 1981 C %37 324 229 42 17 10 5
CD Agg. 1971 4262 985 212 34 7 2 7
CD Agg. 1981 2416 .1393 956 194 79 24 39

*Considered a missing case 1n the regression analys:s.

VI.1 to VI.6. ' The curves suggest that a relationship
between sales volume and the K/N ratio existed in both 1971
and '1981. WLS regression confirms this relationship énd
determines the functional form. The form of the relationship
has changed radically between 1971 and 1981.‘The)equations
reported in Tables VI.3 to vi;s correépond'to.fhe data in
Table V1.2 and graphs presented in éigures VI.1 to VI.6. The
equation describing the K/N ratios have significant t-values

at the 95 percent confidence level and correlation

coefficients in excess of 0.80.

- . - —— - —— - ———

"*The lines on the graphs are drawn through the points and
do not represent the equations.

\
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Table VI1.2: Machinery usea\pggwxgéi/gfffgg;;;ﬁfof\\\{
commercial grain produCers in each sales

| category for the four classes and the census
division aggregates (Agg.) in CD's 5, 10 and
15 in 1971 and 1981. )

Sales (thousands of 1981 dollars)

_—— e e e e e e e e~

Class  -zYear <25 25- 50- 100-. 150- 200

- 49 99 149 199, 249 250+
o

Census Division S .

1 1971 31 45 59 58 - -~
1 1981 63 106 114 117 127 156 1572
2 1971 33 47 60 67 53 57 31
2 1981 56 84 116 141 147 150 191
3 1971 24 57 47 67 77 - -
3 1981 68 64 103 121 146 185 110
4 1971 33 45 60 =~ 57 58 60 44
4 1981 54 83 101 127 141 98 151
CD Agg. 1971 33 47 60 64 57 58 31
CD Agg. 1331 57 83 112 134 144 148 152

g ;

Census Division 10

1 1971 31 45 53 37 4 - - -
1 & 1981 68 92 134 182 172 205 155
2 1971 29 45 55 64 62 44 17
2 1981 56 84 121 156 165 127 150
3+ 1971 29 42 47 46 51 - 53
3 1981 . 59 80 106 129 . 139 94 112
4 1971 29 41" 50, 61 56 76 25
4 1981 52 74 108° 105 178 121 199
CD Agg. 1971 . 29 42 52 . 58 - 55 52 27
CD Agg. 1981 57 82 115 148 161 147 146

....continugd



97

Table VI.2: Continuedg

Sales (thousands of 1981 dollars)
Class Year <25 25- 50- 100- 150- 200
: 49 99 149 199 249 250+

Census Division 15

—————— —-—\\i—_’f-——————————————-~—--—-a—————————————-—-—-———-—-———
1 / 1971 31 45 53 - - - -
1 A 1981 74 108 140 202 132 193 148
2 {/ 1971 29 45 55 64 - - -
2 1981 64 104 1447 169 . 212 383 162
3 1971 29 42 47 47 b - -
3 1981 © 68 94 131 142 155 143 145
4 1971 32 33 53 55 53 - 31
4 1981 59 78 106 128 145 143 139
CD Agg. 1971 32 46 56 57 57 . - 29

CD Agg. 1981 64. 84 112 135 146 142 131
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Figure VI.1: Machinery value per year of labour
stratified by sales volume i1n CD 5, 1971,
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Machinery value per year of labour

Figure VI.3:
stratified by sales volume in CD 10, 1971.
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Figure VI.4:
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Machinery value per year of labour
stratified by sales volume in CD 10, 1981,
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Figure VI_.5:
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Machinery value pér year of labour
stratified by sales volume in CD 15, 1971,
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Figure VI.6
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Machinery value per year of labour
stratified by sales volume in CD 15, 1981,
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Table VI.3: Equations describing the relationship
between the capital/labour ratio and volume
of sales for the four commercial classes and
the CD aggregates (Agg.) in CD 5 in 1971 and

1981.
Class Form ) Equation R*
1971
1 log In ¥ = 6.85 + 0.366 1ln X 97
linear (15) = (8)
2 2nd poly Y = 30722+0.419X-0.000,001 X* 79
(6) (6) (-4)
3 log In' ¥ = 6.14 + 0.429 1n X 66
linear (3) (3)
4 ’ -2nd Poly Y = 32703+0.341X-0.764 x 74
10 'X
(6) (6) (-3)
cD 2nd poly Y = 31056+0.399X-0.873 «x 98
10" "X?
Agg.' (14) (8) (-7)
1981
i log In ¥ = 9.26 + 0.207 ln X 85
linear (21) (5)
2 log In ¥y =7.16 + 0.398 1n X 96
linear (19) (11)
3 2nd poly Y = 45283+0.827X-0.000,001 X* 92.
(5) (7) (6)
. ~J .
4 v log In Y = 8.03 + 0.310 1n X 87
linear . (14) (6)
>
CD ~ log In Y = 8.00 + 0.318 1n X _ 97
Agg. linear (24) (10)

*t-values ‘are 1n parenthe51s.

'The aggregate is estimated using the observations of the
four farming systems. There are 28 observations in this
regression normally (refer to Table VI.1 for missing cases).
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Table vI,4: Equations describing the relationship
» between the capital/labour ratio and volume
of sales for the four commercial classes and
the CD aggregates (Agg.) in CD 10 in 1971

and 1981.
Class Form Equation - R*
1971
: 2nd poly Y = 21625+0.926X-6.8 x 10 *X: g
(6)= (6) (3) <
2 2nd poly Y = 21071+0.691X-2.43 x 10 *X? 96
(6) (6) (7)
3 log In'Y = 1In 7.83 + 0.261 1n X 80
linear (17) , (6) '
4 2nd poly Y = 24023+0.459X-1.21 x 10 *X* 79
(6) . (4) (3)
CD 2nd poly Y = 24138+0.480X-1.31 x 10 *X* 78
Agg.’ (15) (9) “(7)
1981
} 2nd poly Y = 50277+1.34%-2.81 x 10" *X* 97
(8) (11) (7)
2 2nd poly Y = 41908+1,23X-2.3 x 10" *X? 97
' (8). (11) (8) '
3 log In Y =.8.37 + 0.280 1ln X 78
linear (12) -, (4)
4 log In ¥ = 6.71 + 0.433 1n X 95
linear (.5) (10)
Cb log ‘ In ¥ = 1In 7.36 + 0.378 1n X B4
Agg. linear _ (21) (12)

.

*t-values are 1n parenthesis.
'The aggregate is estimated using the observations of the
four farming systems. There are 28 observations in this
regression normally (refer to Table VI.1 for missing cases).
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Equations describing the relationship
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PRRCEN between the capital/labour rafio and volume
‘¢§“_. of sales for the four commercial classes and
< the CD aggregates (Agg.) in CD 15 in 1971
and 1981,
& g
Class For*l : Equation I R?
1971
¢ N N N
1 2nd poly Y = 5354+2¢29X-2.42 x 10 *X? 99
;o (5) (21 (14) :
- . ) "3 ot
2. log In Y.= 6.92 + 0.381 In X, 99
linear (30) = (16)
3 2nd poly Y = 23230+1.22%-7.8 x 10°*X* 97
(10)  *(8) (-5)
4 2nd poly Y = 29242+0.737X-1.67 x. 10 *X*? 94
: (12) (7) (-5)
cD 2nd poly Y = 27285+0.773%-1.79 x 10-*X? 99
Agg.' (15) (9) (-6)-
,-“ v M '
1981 &7 '
1 2nd poly Y = 60925+1,34X-2.44 x 10" *X? 97
(11) (10) (8)
2 2nd poly Y = 45336+1°070X-3.63 x 10" *X? 95
~ (6) Qo (8) (5)
3 log In Y = 8.16 + 3,18 1n X 92
linear (21) (8)
4 log lIn ¥ = 7.19 + 0.413 1n X 93
linear (14) (8)
cD log lIn Y = 7.53 + 0.382 1n X 91
linéar (32) (10)

" Agg. f

*t—valuegﬂa;é;in parenthesis, . .
.'The agg¥egate is estimated using the observations of the

four farming systems. There are 28 observations in this

reggeséion normally (refer to Table VI.1 for missing cases).

ok .
"W

4
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The census division aggregate .functions in Cb's 5, 10
and 15 highlight the change in K/N that has taken place over
time.lIn 1971, the relationship waswrepresented by a second
’degrée‘polynomiai form in all CO aggregates. This form means
that the K/N ratio increased from a value  of about $30,000
at the, smallest sales grou; to a peak of about $60,000 at
« the $100,000-%149,000 sales group. Thereafter, the KVN ratio
declined rapidly as sales increased so- that the largest
producers actually had lower K/N ratios than the sméllest
producer in CD's 10 and 15. These functions are }irm
evidenc; that in 1971, beyond farm sizes of $149,060 in
sales, 1t was not technically possible to continuously
substitute, capital for labour.

Between 1971 and 1981 the form of this relationship
chang;é>significantly. In 1981 a log function best
rgpresented the relationship for CD aggregates. The smallest
producers had K/N gatios of about $60,000 iﬁ real terms,
equalling the peak’bbseryed in 1971, The K/N ratio increased
_rapidlyfto about $%50,000 for producers with sales getxeén
$150,000 and s%oofooo; Beyond this point, the ratio-K/N is
e§Sentially flat in CD's 10 and 15; in CD 5 it continue; to
increase., The pérabolic form has given way to a logarithmic
reiationsﬁip. The change in the R/N ratios was much gféater
at largeé sizess Producers with sales below $100,000 N
experienced a doubling of\the ratio. Those_with sales above

$100,000 but less than $250,000 expanded capital use

‘relative to labour by 2.3 to 2.8 times. The largest
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producers with sales above $250,000 increased the use of
capital relative to labour by 4.5 times 1n the decade. Thus,
-in addition to a general techﬁical substitution in capital
use relative to labour, the rate of substitution by the
‘largest producers was so great as to changé the form of the
relationship.

| An importaqt factor in the change of the K/N ratio is
labour use (see Table VI.6). The provincial aggregates
indicate that all sales classes have reduced their labour
use over the decade. This reduction iS/partly explained by
producers moving to higher sales classes without increasing
labour use. Nonetﬁeless, the figures indicate a wide range
of change from very small producers with a decline of only
10 percent to the largest producers with a decline of 57
percent in labour use per farm. The pattern of reduction in
labour use is part of the. explanation of why the K/N
function has chanéed from.a polynomial to a logarithpic form
in the past decade.

: Theée.changés.may be attributed to two forces. The
first is relative factor.prices. The increase in the cost of
l;bour relative to the cost of capital and credit is
probably responsible for the general upward shift in the K/N
ratio. The second force behlnd the change in the form of the
function may be needed technical innovations incorporated‘in
capital goods. The development of technology in capital

goods that allows continuous substitution of capital for

= L]

r
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Table VI.6: Labour use per commercial grain farm,
stratified by volume of sdles, Alberta
average, 1971 and 1981,

Sales (thousands of 1981 dollars)®

Year <25 25- 50- 100- 150- 200

: 49 99 149 199 249 2500
1981 0.79 0.94 1.09 1.31 1.50 1.80 /.58
1971 0.89 1.06 1.26 1.58 2.01 2.40 tL bt
Changesx 0.89 0.89 0.87 0.83 0.75 0.75 0.4%

*1981 divided by 1971.

labour 1s consistent with the Hayami and Ruttan’ ® model ot
1induced 1nnovation. Innovations are being incorporated into
capital goods to facilitate the use of greater amounts of
the less costly input in the production process. A paramount
cost fon farmers was labour in the 1970s. Producers were
motivated by cost saving opportunities to purchase machines
that reduced labour use. The cost saving motivation for
‘purchase was feflected in the design of machinery. The
degree of labour reduction at large sizes suggests that the
labour and cost savings assoéiated with technical
developmen;s in maéhinery are particularly great for large
size§ of farms.

The trend§ among the four classes of farming sZstems
are too erratic to enable generalizations. Where the
equations fdr continuous and fallow classes are of the same

form in 1981, the continuous classes have higher intercepts

’#*Hayami, Y. and Ruttan, V., op. cit., pp. 73-87.
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but lower slope coefficients than fallow clas'ses. The slopes
of the K/N functions increase from CD 5 to CD 15 as does the
observed level of substitution. The intercepts are not

consistently different.

C. Sales per Acre

Literature on farm structure suggests a positive
correlation betwéen sales per acre, an aggregate
productivity measure, and‘volume of-production." If this
relationship has a continuous positive slopé, it would
indicate that no technical or management barriers to size
exist. Data on sales per acre stratified by farm size are
given 1in Table VI.7. The data are graphed in Figures VI.7 to
IV.12. The most important feature of the relationships is
the 1ncrease in sales per acre associated with volume
increases. Sales per acre in 1981 ranged from about $25 per
acre‘f@r“prﬁdUcerg with sales less than $25,000 to above
3150 per acre for &hose with sales over $225,000.

The statistical estimates of these relationships arfe
provided in Tables VI.10 to VI.12. The relationship between
sales per acre_and volume of sales js nearly always positi;e
and eithgr linear ‘r logarithmic. Qnly the continuous mixed
class in CD 5 (1971) and Fhé»faIIQQ grain class in CD 10
(1981) exhibited a parabélic form. The.fit of the function
was génerally satisfactory with a coefficient off -
detérmination aone O.Qd in mostlcases. The t793&ues were

- - — - - — - —

'¢*Edwards, C., op. cit., pp. 1-11,

=
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Sales per acre of improved land for
commerclal grain producers 1n each sales
category for the four classes and the censu
division aggregates (Agg.) in CD's 5, 10 and
15 1n 1971 and 1981.

Sales (thousands of 1981 dollars)

Class Year <25  25- 50- 100-  150- 200
49 99 149 199 249 250+
Census Division 5
1 1971 32 47 75 160 - -
1 1981 18 66 74 117 124 163 285
2 1971 27 41 53 73 91 104 155
2 1981 27 51 64 73 80 93 128
3 1971 29 56 68 94 87 - -
3 1981 22 64 79 111 122 14 1 264
4 1971 29 45 61 82 89 92 131
g 1981 27 46 64 81 83 90 218
CD Agg. - 1971 27 42 55  '76 91 99 142
CD Agg. 1981 25 51 67 81 89 103 187
Census Division 10 -
______________________________ e e e
1 1971 33 53 99 129 - - -
1 1981 37 75 98 100 131 145 151
2 1971 32 51 71 111 121101 121
2 1981 37 65 85 98 110 141 128
3 1971 21 45 65 64 92 > 153
3 1981 38 .70 91 111 126 150 332
4 1971 22 40 59 76 90 152 144
4 1981 35 61 79 96 98 142 129
CD Agg. 1971 33 54 78 101 118 134 170
CD Agg. 1981 35 67 87 103 121 145 - 193

....continued
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Table VI.7: Continued

Sales (thousands of 1981 dollars)

Class Year <25 25~ 50- 100- 150- 200
49 99 149 199 249 250+

Census Division 15 )

] 1971 29 57 77 - - - -
1 1981 28 54 75 g2 107 119 211
2 1971 24 41 61 72 - - -
2 1981 27 49 63 67 87 75 125
»
3 - 1971 26 . 44 55 74 - - -
3 1981 26 53 69 87 102 96 151
4 1971 24 41 53 64 78 -, 112
4 1981 25 47 o 62 76 76 89" 150
CD Agg. 1971 24 42 56 71 83 - 2
CD Agg. 1981 26 50 66 79 90 91 143 -
R & 8

significan£ at the 95 percent confidence level in most
cases.

For the census division aégregateAfuncdfons, the slope
of the functions increased but the intercept term has’
décreased over the decade. CD 10 is an exception”in that the
slope_decreased while the intercept incfeased. Generally
speaking, the-increased slope indicates a more rapid
,increése in sales of'larger farms thén of smaller farms. The
positive slope may be accounted for by the quality of land,
managerial skills, levels of inputs or market opportunities
available to larger operators.

The change in sales per acre betwqen»1971~and 1981 at

any particular sales volume is small compared to the
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provincial aggregate increase 1n sales per acre for all
farms. For example, in CD 5, census division aggregate sales
per acre increased 56 percent in the decade 1971 to 1981
(see Table V.17). The greatest increase within any sales
4
class ftor the census division aggregate was only 31 percent.
In CD's 10 and 15, a similar sgtuation existed. The
aggregate increase in sales per acre is not explained by
increasing the general level of sales at any given farm
size. A la{gé portion of the aggregate increase in sales per
acre can only be accountéd for by movement of producers tc
more intensive cropping systems and larger operational
“units. 3
Thé significance of change for the CD aggregates

between 1971 and 1981 in each of CD's 5, 10 and 15 was

tested using Chow's procedure:

CD5 F =" [92 - (13 + 61)/2) = - 9.00 = 5.73
: (31 + 61)/(51 - &) 1.57

CD 10 F = [87.6 - (15 + 48)/2] = 12.3 = 9,38
: (15 + 48Y/(52 = 2a) 1.31

CD 15 F = [93 - (41 + 32)/2] = 10.00 = 5.61
(47 + 32)/745 - %) 1.78

The Chow tests indicate these periods are significantly

different at the 99 percent level of confidence. The

difference between farming systems was not distinctive

except in CD 5 (1981) where the continucus systems had a

’’The critical F value at the 95 percent confidence level is
3.23; at the 99 percent confidence level it is 5,18,
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Figure VI.7: Sales per acre of improved land stratified
by sales volume in CD 5, 1971,
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Figure VI1.8: Sales per acre of improved land stratified
by sales volume in c¥ 5, 1981,
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Figure VI1.9:
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Sales per acre of

by sales volume in CD 10, 1971.
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Figure VI.11: Sales per acre of improved land stratified
by sales volume in CD 15, 1971.

3%

300 A

200 1 '

150 4

Sales per Acre

100 1

Legend
Average
Conlinueus gran

Follew grain

30 1

Centinueus mized

fotlew onined

nROXD

o

o v -

o 30 100 150 200 800
Sales (Thousands)

Figure VI _12: Sales per acre of improved land stratified
by sales volume in CD 15, 1981,
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P

Table V1.8: Equations describing sales per acre related
to farm sales for classes of commercial
grain farms in CD 5 in 1971 and 1981.

Class Form - Equation ' R
1971
1 log Iny = -2.50 + 0.62 1n X 32
linear (2)= (5)
2 log In'Y = -1.30 + 0.477 1n X Gy
linear (9), (35)
3 2nd poly Y = 14.2+.00115X-4.2 x 10 X G
(2) (5) (3)
4 log ln Yy = -1.27 + 0.480 1ln X 99
“linear (6) (26)
CD log Iny = -1.35 + 0.485 1n X 92
Agg.' linear (7) (26)
1981
i log Iny = -2.79 + 0.641 1n X 94
linear (3) (8) '
2~ linear Y = 42.2 + .000719 X N g2
. (7) (11)
3 - linear Y = 50.9 + .00037 X 96
(7) (12)
4 . log In ¥ = -1.75 + 0.528 1n X 97
linear . (-4) (14)
CD log In Y = -1.68 + 0.525 1n X 90
Agg. linear (4) (15)

*t-values are 1n parenthesis.

'The aggregate is estimated using the observations of the
four farming systems. There are 28 observations in this
regression normally (refer to Table VI.1 for missing cases).
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Table VI.9: Equations describing sales per acre related
to farm sales for classes of commercial
grain farms 1n CD 10 1in 1971 and 1981.

Class Form Equation . R’
1971
w linear Y = 17.2 + .00126 X 97
(6)= (13)
2 log In Y = -1.18 + 0.49 1n X 99
linear (6) (27)
3 linear Y = 35.8 + .000548 X 88
(6) (6)
4 log In ¥ = -1.20 + 0.544 1n X 99
linear (-9) (29) .
CD log In Y = -1.53 + 0.528 1nX 98
Agg. ' linear (9) (32)
1981
1 linear Y = 56.6 + 0.000326 70
(5) (3)
2 2nd poly Y = 31.5+.000806-1.38x10"* X? 93
. (5) (6) (4)
3 log Iln ¥ = -1.63 + 0.549 1n X 98
linear (4) (14)
4 log 1n Y = -0.767 + 0.478 1n X 95
linear (2) (10)
[ .
CD log In Y = -1.14 + 0.500 1ln X 94
Agg. linear (4) (21)

*t-values are 1n parenthesis.

'The aggregate is estimated using the observations of the
four farming systems. There are 28 observations in this
regression normally (refer to Table VI.! for missing cases).



Table VI1.10: Equations describing sales per acre related
to farm sales for classes of commercial
grain farms 1in CD 15 in 1971 and 1981,

~ Class Form Equation R-
1971

! log In'y = -1.20 + 0.502 In X
linear {(14)x (55)

2 log In Y = -1.31 + 0.482 1n X LY
linear (6) (20)

3 log ~ ln Y = -1.62 +.0.458 1n X e
linear {(5) (23)

4 log In'¥Y = -1.48 + 0.495 1In X 99
linear (7) (23)

CD log In'Y = -1.017 + 0.452 1In X . 90

Agg.' linear (3) (1)

1981

1 log In ¥ = -1.60 + 0.531 In X = 96

linear (10) (34)
2

2 log In Y = -1,25 + 0.485 1n X 98
linear (5) (4)

3 log In ¥ = -1,82 + 0.543 1n X 98
linear (5) (10)

4  log © In ¥ = -1.61 + 0.515 In X 98
linear (5) ~(16)

o log " In Y = -1.34 + 0.515,1n X 95

Agg. linear (8) (27)

*t-values are 1n parenthesis.

'The aggregate is estimated using the observations of the
four farming systems. There are 28 observations in this
regression normally (refer to Table VI.1 for missing cases).
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mucﬁusteeper slope than the fallow systems.

D. Economies of Size
Economies of size are a feature of mechanized
production systems. The literature on agricultuyral systems
1n North America suggests economies of size incrgase rapidly
at smali and modest firm sizes, but diminish or disappear at
large fi}h sizés. The evidence of worsening terms of trade
reported by Veeman and F%ntino" and the unequal reductions
in labour use in different sales categories observed earlier
sgggests the unit cash cost curve ﬁaé changed its posSition
and perhaps its slope over time.
From the ceﬂsusxit 1s possible to determire the cash
cost per uqit of sales.’’ These numbers“are'reported in ,».éﬁ
Tables VI.11 to VI.13, representing CD's 5, 10 and 15‘in‘ ‘
1971.énd 1981 respe;tively. The data ére graphed in Figures
VI.13 to VI.18. , o
The curves graphed in Figures VI.13 to VI.1B inaicate
that“a marked relationship between unit cash costs and sales
does exjéi.fgae form of the relationship appears to b; %pg
linear. Unit';ash costs decline sharply at small sales |
categories and level out as séles become greater.'The”’
L-shaped pattetn{ barely appérent in 1971, is well
”éstabli;hed inj196T;

——— -~ o —— -

’*Veeman, T.SY and Fantino, A., op. cit., p. 43.

’?’Cash costs include: Share and cash rent, wages paid, feed,
.seed, fertilizer, fuel, repair, electricity, chemicals and
machinery rental, Note interest cost is not included as a
cost. _

Y



Table VI.11:
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Cash costs as a proportion of sales for
commercial grain producers in each sales o
category for the four classes and the census
division aggregates (Agg.) in CD 5 in 1971
and 1981,

Sales (thousands of 1981 dollars)

Class Year <25  25- 50- 100-  150- 200

49 99 149 199 249 250+
7 1971 0.42 0.32 0.33 0.30 v T
1 1981 1.90 0.47 0.54¢ 0.53 0.44 0.4C 0.17
2 1971 0.40 0.29 0.27 0.27 0.25 0.24 .27
2 198 1 0.73 0.49 0.45 0.43 0.54 0.4i 0.8
3 1971 0.56 0.35 0.27 0.23 0.28 - i
3 198 1 1.21 0.48 0.47 Db.47~ 0.43 0.48 0.3
4 1971 0.39 0.29 0.26 0.28 0.31 0.32 0.22
4 1981 0.78 0.47 0.45 0.42 0.43 0.48 0.33
CD Agg. 1971 0.40 0.29 0.27 0.27 0.28 0.24 0.24
CD Agg. 1981 0.88 0.49 0.46 0.45 0.49 0.43 0.35

Table VI.12;

Cash costs as a proportion of sales for
commercial grain producers in each sales
category for the four classes and the census
division aggregates (Agg.) in CD 10 in 1971
and 1981.

Sales (thousands of 1981 dollars)

1981

Class Year <25 25- 50- 100- 150- 200

49 99 149 199 249 250+
1 1971 0.43 0.32  0.24 = = = =
r . 1381 1.00 0.58 0.53 0.51 0.48 0.46 0.52
2 1971 0.37 0.28 0.28 0.26 0.21 0.28 0.24
2 1981 0.71 0.51 0.44 0.41 0:47 .40 0.40,
3 1971 . 0,40 0.27 0.23 0.27, 0.23 - 0.23
3 1981 0.90, 0.57 0.47 0.48° 0.47 0.50 0.30
4 1971 0.36 0.27 0.24 0.20 0.19 0.11 0.18
4 1981 0.81 0.48 0.2 0.45 0.45 0.29 0.40
CD Agg. 1971 0.37 0.27 0.26 0.24 0.21 0.22 0.21
CD Agg. 0.82 0.53 0.46 0.47 0.47 0.44 0.38

-
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Table VI1.13: Cash costs as a proportion of sales for
. commercial grain producers in each sales
category for the four classes and the census
division aggregates (Agg.) in CD 15 in 1971

and 1981.
)

Sales (thousands of 1981 dollars)

Class Year <25 25- 50-  100- 150- 200
' 49 99 149 199 249 250+
1 1971 0.42 0.30 0.28 - ~ - -
1 1981 1.09 0.68 " 0.52 0.51° 0.58 0.50 27
2 1971 *  0.39 0.30 0.29 0.32 - - -
2 ' 1981 0.91 .0.54 0.50 0.52 0.43 0.55 0.38
3 1971 0.38 0.30 0.34 0.31 ~ - -
3 : 1981 0.92 0.57 0.52 0.50 0.48 0.59 0.46
vy 1971 0.39 0.28 0.28 0.25 0.25 - 0.28
4. ' 1981 0.94 0.55 0.48 0.42 0.47 0.46 0.67
CD agg. 1971 0.39 0.30 0.27 0.28 0.33 - 0.19
CD Aggw 1981 0.95 0.57 0.50 0.49 . 0.49 0.52 0.44

Several of the curves display an upturn of the unit
cash costs at the largest sizes, particulagly in 1971. In CD
S, classes 1 and 3 turn up and in CD 15 classes 2 and 3 turn
up. The significance of these diseéonomies of size can be
tested by estimating‘}he relationship using (WLS). Tables
VI.11 to VI.13 report the equations that best represg:t the
relationships graphed in FiguresAVI<13 to VI.18. )

The statistical estimates of the cash cost curve
indicate that the functional form that provides the best fit
is log linear, indicating economies of size in most cases.
Typiéally‘thé cost per dollar of output dropped 8 to 10

cents between '$25,000 and $100,000 in 1971 and 16 to 20
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cents in 1981 (see Table VI.17). The correlation
coefficients for fhese relationships were the lowest of the
four structural variables tested. Even so, all the
t-statistics exceeded 2.00 except for CD 5 (1971), rlasses
and 4. Census division aggregate correlation coefficlents

ranged from 0.75 to 0.89 in 1971 and from 0.55 to 0.8¢ 1n

t}981
The results of a Chow test comparing the 1971 and 194981

*

functions indicates significant change between 1971 and

1981."The calculations for census division aggregates awve as
follows:
cb 5 F = [502 - (76 + 25)/2} = 200.5 = 93
(76 + 257/0(s1 - 4) 2.14 '
CD 10 F = [287 - (22 + 92)/2) = 86.00 = 36
(22 + 927 /(52 - 4) 2.37
CD 15 F = [1618 - (9 + 3)/ ] = 773.0 = 441
(9 + 63)/(85 - &) 1.75

The Chow test indicates a significant change between
1971 and 1981 for census division éggregates.

Between 1971 and 1981, the intercept and slope terms
increased for census'divisioé aggregate functions in‘each
census division. The cost per unit of output for all sales
classes in a particular census division increased by a
constant factor. The factor was not the same for all
regions,.inc;easing from south to north; in CD 5 it was 75

percent in CD 10 it was 100 percent and in CD 15 it was 120

percent. The effects of the cost price squeeze do not appear
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Cash costs per dollar of sales stratified by

Figure VI.13:
sales volume 1in CD 5, 1971.
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Figure VI.15: Cash costs per dollar of sales stratified by
sales volume in CD 10, 1971,
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Figure VI.16
sales volume in CD 10, 1981.
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Figure VI.17:

sales volume in CD 15, 1971.
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Equations describing the relationship
between the unit cash costs and volume of
sales for the four commercial classes and

the CD aggregates (Agg.) in CD S in 1971 and
1981,
Class Form Equation R
1971
1 log In Y = 0.829 - 0.179 In X 84
linear (1)= (-3)
2 log In Y = 1.04 - 0.209 1n X 79
linear (2) (4)
3 log In Y = 2.97 - 0.377 1n X 90
linear (3) (5)
4 log In Y = 0.661 - 0.174 1n X 72
linear (1) (4)
CD o] In Y = 1.01 - 0.206 1n X 75
" Agg." linkar (4) (8)
1981
| log lIn Y = 3.52 - 0.207 1n X 66
linear (21) (5)
2 log, In ¥ = 1,26 - 0,180 1n X 67
linear (2) (3)
3 log In Y = 2,30 - 0.266 1n X 68
linear (2) (3)
g - log "lnY = 1.56 - 0.208 ln X 75
linear (2) (-4)
CD log In Y = 1.68 - 0.215 1n X* o / 55
Agg. linear (4) (6) ‘

xt-values are 1in

parenthesis.

'The aggregate is estimated using the observations of the
four farming systems. There are 28 observations in this
regression normally (refer to Table VI.1 for missing cases).
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Table VI.15: Equations describing the relationship
between the unit cash costs and volume of
sales for the four commercial classes and
the CD aggregates in CD 10 1n 1971 and 1981.

Class Form Equation R*

1971
1 log Iny = 1.87 - 0.292 1n X 97
linear (6)# (9)
2 log In Y = 0.883 .199 1n X 88
linear (3) (6)
3 -log In Y = 1,24 - 0.23171n X 80
linear (2) (4)
4 log In Y = 1.74 - 0.289 1n X 99
linear (6.5) (11)
D log In Y = 1.32 - 0.244 1n X 86
Agg." linear (6) (12)
1981
1 log ln Y = 2,28 - 0.255 1n X 74
linear (3) (4)
2 log In Y = 1.97 - 0.243 1n X 82
linear - (4) (6)
3 log ln Y = 2.38 - 0.273 1n X 83
> linear (4) (5)

4 - log lIn Y = 2.78 - 0.323 1n X 77

linear (3) (-4)

CD - log In ¥ = 2,11 - 0.253 1n X 70

Agg. linear (6) (8)

*t-values

are 1n parenthesis.

'The aggregate is estimated using the observations of the
four farm1ng systems. There are 28 observations in this

regression normally (refer to Table VI,

1 for missing cases).
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Table VI.16: Equations describing the relationship
between the unit cash costs and volume of
sales for the four commercial classes and
the CD aggregates in CD 15 in 1971 and 1981.

Class Form Equation R
1971
1 log InYy = 1.28 - 0.236 1n X G¢
linear (5) (9)
2 2nd poly Y=0.439-.000005X+3.36x10 ' 'x" 49
(30) (4) (3)
3 log In' Yy = 1.03 - 0.214 1n X 9
linear (3) (5)
4 log In'Y = 1.38 - 0.247 1In X 88
: linear (3) (5)
CD log\ In Y = 1.16 - 0.226 1n X 89
Agg.' linear (6) (12)
1981
1 ‘log In Y = 3.44 - 0.362 ln X 97
linear (11) (10)
2 log In Y = 3.10 - 0.343 1n X 98
linear (€) (6)
3 . log sn Y = 2.55 - 0.286 1ln X 86
linear (5) (6)
4 log In Y = 3.24 - 0.355 1ln X 90
linear (5) (6)
CD log In Y = 3.04 - 0.332 1In X 86
Agg. linear (11) (13) :

*t-values are 1n parenthesis.

'The aggregate is estimated using the observations ot the
four farming systems. There are 28 observations in this
regression normally (refer to Table VI.1 for missing cases).



Table VI.17:

Unit cash costs per dollar of sales for
census division aggregates as _g¢stimated from
equations for CD's 5, 10 and 1? for ®arious
sales levels 1in 1971 and 1981 and the
relative and absolute change 1n cgst per

dollar of sales.

Sales (thousands of 1981 dollars)

Year 13 , 25 50 100 500
%lg?ﬁ‘
Y,
‘“ﬁﬁQQ*Census Division 5
$ $ - $ $ $
1971 0.39 0.34 0.30 0.26 0.18
1981 0.69 0.61 0.52 0.45 0.32
relative chg. 1.76 1.71 1.76 1.76 1.63
absolute chg. 0.30 0.27 0.22 0.19 0.14

1971
1981
relative chg.
absolute chg.

$ $ $ $ $
0.37 0.33 0.27 0.23 0.15
0.75 0.63 0.53 0.45 0.30
2.02 1.98 2.00 1.98 2.00
0.38 0.31 0.21 0.22 0.15

1971
1981,
relative chg.
absolute chg.

Census Division 15

$ $ $ $ $
0.38 0.32 0-.28 - 0.24 0.16
0.90 0.72 0.58 0.46 0.27
2.40 2.25 2.08 1.93 1.62
0.52 - 0.40 0.30 0.22 0.1

to have been‘%qual in all regions of the province.

The effect of a proportionate increase in cost per

dollar of sales is not scale neutral. Table VI.17 gives

examples of the relative and absolute changes in cost per

unit of sales between 1971 and 1981, In absolute terms the

increase in cost for small producers with less than $25,000

sales was between 30¢ and 40¢ compared with 15¢.and 20¢\jor

% A
: 3

LY
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producers with sales of $150,000. Though the producers are
In the same relative positions, ..e., it COStS twice as much
for the small producer to generate a doi.ar of sales in borh
years, the absolute difference between costs per dollar ¢
sales for small and large producers has doubled.

Between farming systems 1t can be noted that the

L )
continuous grain system (class 1) had a higher 1ntercept 4.
steeper slope than the fallow grain system (class 2) in b«
5, 10 and 15 in° 1981. The continuous mixec system (class 1)

had lower intercept and slope than the fallow mixed System
(class 4) in CD's 10 and 15. At smaller sizes, the
continuous grain systems operated at cost disadvantage to
fallow grain systems. This was generally not the case for
continuous mixed systems.

There are some regional differences in the 1981 cash
cost function. The CD aggregate curve has the lowest
intercept term in CD 5 and the highegt intercept in CD 15.
The slope of the function increases correspondingly. This-
suggests the PeaCe'region has the greatest economies of‘
size. As noted earlier, small sizes are doﬁinant in the -
Peace region. In CD 5 (1981), 38 percent of farms had sales
below $50,000; in CD 15, 75 percent of farmé'had sales below
$50,000.

The implication of economies of size is a tendency for.
farm sizes to increase and ef%iciency to improve with size

expansion. Since there is no upturn of the cash cost curve

within the observed range of sales in 1881, no maximum farm
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si1ze s suggested. A continued cost price squeeze wi..
encourage expansion to galn greater economies of size.
Smalier producers in many cases are already non-viable
organizations. If the process of cost increase continues,

“he conditions for this group can be expected to

deteriorate.

E. Gross Margins per AcCre

é? Grosé margins are calculated as sales less average
vargable costs. The combined influence of higher sales.per
acre and lower unit cash costs at larger sizes shbq}d cause
the relationship between gross margins and sales voihme to,
be positive. The large magnitude in the shift of cost
relative to the small shift in sales per acre is anticipated
to have had negative effects on margins for farms of all
sizes and in all farming systems. The margins per acre are
reported in Table VI.18 and FiguresJ¥I.19 to VI.24,.

The table and figures indicate‘:;at a general decline
in gro;; margins‘per acre occurred over the past decade for
most classes and sizes and in all regions. The greatest
d;cline in margihs was in the under $25,000 sales category
of farm where they declined by 50 percent or about $10-%15
par acre. The $25,000-$99,000 sales group showed only slight
declines in margins per acre in the range of 15 to 20 - .
percent or $3-$10 per acre. Between $100,000 and $199, 000,
the decline in margin ranged from 20-30 percent or $10-$30

per acre. Above $250,000 some CD aggregates showed increased

Qe |
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Table 71.18: Gross margin 1n dollars per acre for
commercial grain producers in each sales
category for the four classes and the census
division aggregates (Agg.) in CD's 5, 10 and
15 1n 1971 and 1981.

Sales (thousands of 1981 dollars)

Class Year <25 25- 50- 100- 150- 200
49 99 149 199 249 50

] 1971 18 32 50 112 -

1 1981 -17 35 43 55 70 98 )
2 1971 .6 29 39 53 68 79 1y
2 1981 7" 26 36 442 37 55 70
3 1971 13 36 50 72 63 - -
3 1981 -5 33 42 58 70 74 182
4 1971 18 32 45 59 61 71 103
4 1981 6 24 35 47 47 44 123
CD Agg. 1971 18 30 41 56 66 81 104
CD Agg. 1981 7 28 38 46~ 46 60 123

Census Division 10

: 1971 19 36 75 134 - - -
: 1981 3 32° a6 49 68 78 73
2 1971 37 51 82 95 72 92
2 1981 11 32 48 58 59 85 27
3 1971 21 a5 65 . 65 92 - 153
3 198 1 3 28 46 56 73 73 222
4 1971 22 40 59 77 %1 152 144
4 1981 7 32 46 53 54 100 80
CD Agg. 1971 22 39 57 77 93 105 135
CD Agq. 1981 10 ° 34 49 57 65 82 122

-

....continued
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Sales (thousands of 1981 dollars)

Class Year <25 25~ 50- 100- 150~ 200
49 99 149 199 249 250+

- - )
Census Division 15
! 1971 17 40 55 - - ~ -
1 8.1 -3 17 36 45 45 68 154
» 1971 15 . 29 43 50 - - -
2 1981 3 23 32 32 50 34 77
3 1971 16 31 42- .51 - - -
3 1981 2 22 33 43 52 39 76
4 ’ 1971 15 30 38 48 58 - 81
4 1981 2 21 32" 44 38 48 41
\CD Agg. 1971 16 30 41 51 56 A

1981 3 23 35 41 48 44 82

CD Agg.

o -

margin.»The different rates of change reinforced the pattern

of consistently higher margins for higher sales

¥

volumes.

The equationS‘describihg the relationship between

margins and,va{ue of sales are given in Tables VI.19 to

VI.21. The best fitting form is generally log linear. In no

circumstances does the func

tion have a negative slope. The

coefficient of determination is high, in most cases above

0.90. The t-values exceed 2 in all cases except that of

continuous grain in €D 10 (1981). Over time, the intercepts

of all functions have declined and the slopes have increased

in CD's 5, 10 and 15.

The significance of change in the CD aggregate gross

4
1

margin per acrégfunction_betwéen 1971 and 1981 was tested

[
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using the Chow test. The results are as follows:

CDS F = [46 - (3 + 28)/2] = 7.50 = 10
(37+28)/0s51 - &) 0.65

CD 10 F = [86 - (5 + 22)/2] = 29.5 = 52
(5 + 22)/(52 - 4) 0.56

CD 15 F = [118°- (3 + 10)/2] = 52.50 = 166
(3 + 10)Y/(35 - &) 0.317

The change in the-slope and intercept of the census
division total g%oss margin curves was significant at the ©9
percent confidence level.

The reduced infercept and 1ncreased slope of CD
aggregate gross margin equations indicate that only those
producers with very high volumes okttained margiﬁs per acre
in 1981 equal to or greater than 1971 values. The CD
aggregate éales volumes with equal per acre margins in 197]
and 1981 were $290,000 in CD 5 and $219,000 in'CD 15. In CD
10 the curves did not converge in the bbserved range. Only
in the top sales group did sales per acre increase
sufficienﬁly to compensate for higher costé.

The indications from the equation describing gross
margin are that the continuous classes have lower intercept
terms and steeper slopes than-their fallow'counterpérts. The
lower intercept of continuous systems suggests that small
Qolume continuous producers experience a margin disadvantage
relative to small fallow producers. To determine if there
were economic benefits from intensification at small farm
sizes, a simple single equation model was developed for

1981, Equations relating volume of sales to improved area,
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Figure VI.19: Gross margin in dollars per acre of improved
land stratified by sales volume in CD 5,
1971.
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Figure VI.20: Gross margin in dollars per acre of'improved
: land stratified by sales volume in CD 5,

1981.
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. - - & -
Figure VI1.21: Gross margin in dollars per acre of improved
land stratified-by sales volume in CD 10,
1971.
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Figure VI.22: Gross margin in dollars per acre of improved
land stratified by sales volume in CD 10,
1981. ' »
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Figure VI.23: Gross margin jn dollars per acre of improved
land stratified by sales volume in CD 15,
1971.
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Figure VI.24: Gross margin in dollars per acre of improved
: land stratified by sales volume in CD 15,

1981.
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Table VI.19: Equations describing the relationship
between gross margin in dollars per acre for
commercial grain producers in each sales
category for the four classes and the CD
aggregates (Agg.) in CD 5 in 1971 and 1981."

Class Form : Eguation . R®
1971
1 linear Y = 54.6 + 000817 X a4
(12)= (8)

2 log In ¥ = 2.04 + 0.222 1n X 99
linear (1%5) (17)

3 log In Y = 1.55 + 2.74 1n X 95
linear (4) (8)

4 log In Y = 1.97 + 0.236 1In X 99
linear (21) (28)

CD log ln ¥ = 1,96 + 0.231 1In X 96

Agg.* linear (21) (26)

1981

1 log In Y = 69.1 + .000220 X 94
linear (6) (6)

2 log In ¥ = 2.04 + 0.215 1n X 94
linear (7) (8)

3 log ln Y = 68.9 + ,000278 1n X 97
linear (13) o (12)

. [

4 log In Y = 1.45 + 0.268 1ln X 94
linear (4) (9) '

CD log InYy = 1.23 + 0.289 1n X A B85

Agg. linear (5) (12) -

™

*t-values are 1n parenthesis. -

'$50 was added to gross margin per acre Yo eliminate
“negative values for estimation purposes.

The aggregate is estimated using the observations of the

four farming systems. There are 28 observations in this
regression normally (refer to Table VI.1 for missing cases).
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Equations describing the relationship
between gross margin in dollars per acre for
commercial grain producers in each sales
category for the four classes and the CD
aggregates (Agg.) in CD 10 in 1971 and 1981.

Class Form Eguation R?
1971
1 linear Y = 56.2 + .00104 X 98
(31)=% (17)

2 log Iny = 2.04 + 0.233 1n X 98
linear (16) (18)

3 log Y = 1.41 + 0.299 X In X 97
linear (6) (13)

4 log In Y = 1.53 + 2,85 1n X 99
linear (14). (26)

CD log In Y = 1.71 + 0.267 1n X ) 97

Agg.' linear (17) (27)

1981

1 log In Y = 1,10 + 0.305 1n X 90
linear (2) (7)

2 . log In Y = 1,53 + 0.272 1n X 96
linear (6) (12)

3 linear Y = 68.4 + ,000254 X 98
linear (12) , (7)

4 log ln Y = 1.20 + 0.300 1n X 93
linear (3) (8)

CD log ln Y = 1,18 + 0.302 1n X 93

Agqg. linear (7) (19)

*t-values are 1n
'The aggregate i

parenthesis.
s estimated using the observations of the

four farming systems. There are 28 observations in this

regression norma

lly (refer to Table VI.1 for missing cases).
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Table VI.21: Equations describing the relationship
between gross margin in dollars per acre for
commercial grain producers in each sales
category for the four classes and the CD
&ggregates (Agg.) in CD 15 in 1971 and 1981,

-~

Class Form Equation R
1971

1 log In ¥ = 2,12 + 0.228 1n X 99
linear (100) = (100)

2 log In Yy = 2.49 + 1,81 1ln X 98
linear (21) (15)

3 log In' Y = 2.45 + 1.85 1n X ion
linear (106) (77)

4 log In'Y = 2.34 + 0.195 1n X 93
linear (47) (38)

CD log in'Y = 2.48 + 1.81 In X 95

Agg.' linear (23) (16)

1981

1 log In Y = 0.902 + 0.317 1n X 98
linear (4) (17)

2 log In Y = 1,55 + 0.257 1n X 96
linear (7) (12)

3 log Iny = 1,51 +# 0.261 1n X : 95
linear : (9) (17)

4 log In Y = 1.52 + 0.259 1n X 95
linear (6) (11)

CD log In Y = 1.41 +# 0.270 1n X 96

Agg. linear (13) (26)

*t-values are 1n parenthesis.

'The aggregate is estimated using the observations of the
four farming systems. There are 28 observations in’ this
regression normally (refer tquable Vi.1 for missing cases).
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%
and to gross margin per acre, were estimated for each ;

farming system 1n CD's 5, 10 and 15, using WLS. It is
possible to predict the sales and margin per acre and total
margin of farms with 500 and 1,500 acres using inverse
regression.*® In CD 5, 700 acres was used because 500 acres
was below the observed range of acreage. The results are
glven in Table VI.22,

The results 1ndicate that for farms with small improved
acreage bases (below 700 acres), the continuous grain class
had sales of $5,000 to $10,000 more than siéilar sized
fallow grain farms in 1981. The higher costs of production
tor continuous producers which were reflected in the low
intercept of the gross margin fungﬁion ensures that the
difference in margin is much smaller tﬁan the difference in
sales. Generally speaking, the margins per farm are nearly
indentical. The added risk exposure makes the continuous
grain option non-viable for small producers in all regions
of the province. This may help explain why intensification
is progressing very slowly in the north. For the contintous
and fallow mixed systems, the results are different. In CD's
10 and 15, the’ sales of the two mixed systems are,nearl§
identical,'yet the continuous mixed system generates higher
total gross margins in all census divisions.

In the 1,500 acre size ranée, thg sales of continuous
grain systems exceeded those fof fallow grain systems by a

minimum of $28,000. In CD 5, this translates into a $70,000

—— - - ————— -

*°See Chapter VII,



Table VI.22:

A comparison of sales per acre, gross margin
per acre and total gross margin per farm (in
dollars) for farms of 500, 700 and 1,500
acres using the four cropping systems in
CD's 5, 10 and 15, 1981.

Gross Tcotal Gross
Area Sales Margin Margin Per

CD Class {Acres) Per Farm Per Acre Farm

Small Farms (500-700 acres)
CD 5 ] 700 33,453 26.4 18,52
CD 5 2 700 22,714 24 .1 6,867
CD 5 3 700 35,774 28.8 20,191
CD 5 4 700 26,417 15.2 10,697
CD 10 1 500 34,166 22.5 1,250
CD 10 2 500 29,142 25.0 12,826
CD 10 3 500 23,250 24.3 12,150
CD 10 4 500 22,959 17.5 8,778
CD 15 ] 500 19,176 6.8 3,400
CD 15 2 500 15,319 6.1 3,035
CD 15 3 500 14,942 5.6 2,815
CD 15 4 500 13,009 3.1 1,588
Large Farms (1,500 acres and up)

CD 5 ] 1,500 321,250 89.7 134,656
CDh 5 2 1,500 137,000 47.8 71,694
CD 5 3 1,500 247,543 87.7 131,575
CD 5 4 1,500 121,000 48.1 72,%32
CD 10 1 1,500 200,835 74.4 112,000
CDh 10 2 1,500 172,000 72.6 108,000
CD 10 3 1,500 260,046 ~84.4 126,660
CD 10 4 1,500 189, 196 77.0 115,626
CD 15 1 1,500 204,000 68.0 103,000
CD 15 2 1,500 133,000 59.0 88,500
CD 15 3 1,500 169,824 54.9 82,406
CD 15 4 1,500 125,316 45.6 68,417,




advantage :in margin fcilowed by CD !5 at $'5,000 and ¢d 10
at only $4,000. The volume of sales advantage at 1,500 acre’s
for continuous mixed producers over fallow producers was i
the range of $40,000 to $100,000. This translated into a
margin advantage of $60,000 in CD 5, $14,000 in CD 15 and
only $10,000 1n CD 10. At large sizes, the continuous
systems have a consistent advantage over the fallow systems
in terms of margin. The advantage in margin_i; relatively
small compared to sales volume increases, indicating higher
costs associated with intensive cropping. At small farm
sizes, there 1s no advantage to intensification in grain
systems, but obvious advantages in mixed systems. CD 5
displayed the greatest advantage from intensification and CD
i0 displayed the smallest. |

The values of margins per acre for all farming systems
and at most sizes declined over the decade, yet the
provincial average margin per acre increased over the decade
from $45 to $59 per acre. The discrepancy can only be
explained by the adjustment of producers to larger farms and

toward more intensive farming systems.

F. Summary of Relationships and Changes Over Time
The K/N function changed from a parabolic form
indicating dimiﬁishing,substitutioh of capital for labour to
a logarithmic form, suggesting continuous substitutability.
‘g\general level of the curve sh1fted upward consistent

wb;h changes over the decade in relative factor prices which



motivated the use <! less labour and more cag:tal. The
technoliogy embodied in capita. goods was particularly

£ -
.arfm si1zes .

effective 1n reducing labour use for the larqges:
» The general level of the K/N ratio was variable among
regions. Southern Alberta (CD 5) had the lowest levels and
the Peace region (C5 15) had the highest levels. The Peace
region required much higher levels of capital per year and
had the steepest slope for the K/N function. CD 15 also
displayed the most resistence to the continuous substituti1on
of capital for labour at large sizes. Peace grain producers
may be reaching the technical and financial limits of
capital/labour substitutability at large sizes.

The sales per acre function was positively sloping in
;:S;:zensus years. There was no drop in production at large
sizes as the function was represented by either a linear or
log linear form. The positive slope can be related to the
quality of land, agroclimatic conditions, soilg, topology,
“the managiment capability of the operator, levels of capital
avallable, or marketing opportunities open to largef
producers.,

The regional differences appeared to be minor. CD's 5
and 15 had functions with similar intercepts and slopeé. CDh
10 had a higher intercept and lower slope than CD's 5 and
15. The CD 15 aggregate functign revealed higher sales per
acre than did the CD § aggregaﬁe fungtion at many sizes. The

similarity of sales per acre functions in the two reg1ors

suggest the very low levels of sales per acre in the Peace



may be a funct:on of average farm s:ze rather than the
inherent productivity of resources and 1nputs.

There are differences among farming systems and this
varles on a regional basis. In CD 5, the continuous
producers had a much greater sales per acre than did their
fallow counterparts. In CD 15, there was a small advantage
tor continuous producers over much of the range. These
results suggest the benefits of intensification are greatest
in southern and central Alberta. On the other hand, the
Peace region could benefit in terms of sales per acre from
expansion of average farm size.

The cash cost function was negative and -log linear }n
form in 1971 and 1981 in most cases. The logarithmic form
indicates that economies of size exist over the entire
observed range. Over tne decade, the curves shifted upward;
The upward shift in the cash cost function was not equal in
all regions. The magnitude of increase ranged from j.75 in
CD 5 to 2.20 times in CD 15. The reason for the regionél
difference in cost increase is not obviou The greater
intercept and slope of the caéh cost functidn in the Peace
region inJicate the greatest benefit from incregsed size
compared to CD's 5 and 10. The cost squeeze had particulériy
adverse effects on small “scale producers.'The smaller_:
producers did not reduce labour use, nor have £hey'increased
sales per acre. As a result, unit cash costs increased more

L 4
rapidly for smaller farms.



The continuous gra:n farms tend to have higher
intercept anc steeper slopes for cash cost functions *har
the fallow grain farms. As a result, cont:i:nuous grain
producers had higher costs than fallow grain producers of
small size. The higher cost of continuous gra:n systems gt
small sizes may make 1intensification in grain systems
non-economic. On the other hand, the continucus m:xed Sys*tem
tended to have lower intercepts and slopes than the fa! . w
mixed class. Nou barrier impedes intensification in mixed
systems 1n CD's 5, 10 and 15 at small sizes.

The potential benefits of increased size from
extensification appear to lie in northern Alberta where the
cash cost function is steepest ftor small farms. Potential
for intensification appears to exist in the South, where
farm size igvlarge enough to allow continuous grain cropping
to be viable and there is also an outlet for livestock
required- for the continuous mixed systems.

The gross margin function is monotonically positive,

The intercept has declined while the slope has increased

1

-

over time, As a‘result, all‘but the largest sales categories
showed a decline in‘gross margin per acre here was an
incentive to increase size in all regiofis as the gross
ﬁargin function® was monotonically posit\ve. The methods of
size expahsio; include intensification ané area expansion.
The lower intercept and steeper positive slopes of the

continuous sistems provide little incentive for small

producers to intensify, particularly to continuous grain
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cropping systems. At larger size, benefits of
intensificatién are greater. The downward shift in the gross
margin function reéresents a very negative 1mpact on the
smallest producers. Over 25 percent of producers
provincially ‘had sales below $25,000. This group has

<@

virtually no after-cost margin. The on-farm adjustments open

to this group are non—existel‘: severely limited by their

income position.



VII. DISTRIBUTION OF SALES, CROSS MARGIN AND RATES OF
STRUCTURAL ADJUSTMENT

<)
A. Introduction
Chapter VII reports on two results. The first is the
relationship between sales ranked by percentéle and rates of
change 1in area, cropping intensity and sales per acre. The
.second 1s a simulation of adjustments required to maintain
current levels of ma;gins per.acre in a changing economic
~environment. Cost increases representing the cost squeeze
|
and lower output prices representing the long-term effect of

the WGTA were simulated.

@

-~
B. The Distribution of Sales and Gross Margin S

.

The downward slope of the cash cost curve and thé
higher leveis of sales per acre associatéd with greater
volumes of production suggest that the distribution of
income and margin among fafm sizes represented by‘sales
groups 1is. not even _ The census retabulations provide the

.
. proportion of provincial sales and margin accounted for by
sales percentjles. The results are given in Table VII.I.
| The tabfz-indicates major concentration in terms of
éales and margin .among the top 5 percent of producers. The
‘top 1,500 producers develop over twice the volume of sales
of the bottom 15,000 producers and foui’times the gross

margin.*' In 1981 the top 5 percent generated 34.5 percent

-------- e bbb :
*'1t is possible that smaller producers systematically

under-reported sales. : B BN

2
&
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Table VII.1: The proportion of total sales and gross
margin generated by each sales percentile
grouping for commercial grain farms in
Alberta in 1971 and 1981 expressed as a
percentage and accumulated percentages. °

Sales Percentile

Grouping of Total Sales Gross Margin
Producers = = = @ so----ooooooooeo oo
% Cum. % % Cum. %
1971
99 4.4 14.4 15.3 15.3
95-98 17.5 31.9 18.0 33.3
50-94 27.90 . 58.9 27.4 60.7
50-79 25.3 84.2 25.1 85.8
30-49 9.4 93.6 8.9 S54.7
1-29 6.4 100.0 5.2 100.0
1981 .
99 18.0 18.0 22.2 T22.2
95-98 16.5 34.5 16.9 39.1
80-94 26.4 60.9 26.2 65.3
50-79 24.6 85.5 24.3 89.6
30-49 ’ ) 9.0 94.5 8.0 87.6
1-29 5.5 100.0 2.3 100.0

of sales énd 39 percent of margin up from 32 percent of
sales and 33 percent of'margin in 1971.‘By comparison, the
loweg 50 percent of producers generated 14.5 percent of
sales andionly 10 percent of the margin in 1981 down from 16
percent of the sales and 14 percent of the hargin in 1971, A
concentration of sales and gross margin has occurred in the
pas} decade.‘ |

The phenomenon of the disappearing middle is not

apparent. The middle percentiles between 50 and 95 have

» -
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maintalned nearly a constant proportion of sales and margin.
In 1971 and 1981, they accounted for about 50 percent of
sales and 50 percent of margin. This group represents the
typical commercial cereal agriculture sector. Its position
has not weakened substantially %n terms of the proportion of
sales and margin for which 1t accounts. The 50th percentile
has real sales og $50,00C per year, up from $27,000 in 1971,
To compensate for changes in the cast and price
structures and to benefit from apparent econ;mies of size,
structural adjustments have occurred. The most obvigus
adjustment is _an increase in the volume of production per
farm. Two methods of obtaining larger size are to physically
expand the farm by acquiring more land or secondly, to
increase the productivity of the existing land base by
cropping more frequently and using more inputs. Table VII.2
was developed to determine 1f the adjustments in cropping
intensity, farm area, and sales per acre were constant among
sales percentiles. ' N

B

The increases in improved farm area range from 45
, \
percent in the 95-98 percentile to a low of 15 percent in

the bottom 1-29. Intensification of cropping was distributed
in the same fashion. The 95-98 percentiles of producers
increased cropping intensity by 20 perient while the 1—29ﬁ
percentiles increased cropping intensityfby only 3 percent.
As a result, the effective inézease in cropped area for the
-95-98 percentiies was 75 percent,jwhile the. increase was

only 18 percent in the 1-29 percentiles.



Table VII.2:
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The area, cropping intensity and sales per
acre for producers 1in each percentile, based
on provincial average data in 1971 and 1981.

Area (Acres)

Percentile 1971 1981 Change
99 2,928 4,150 1.42
95-98 1,514 2,211 1.46
80-94 1,038 1,366 1.31
50-79 709 873 1.23
30-49 534 631 1.18
1-29 402 463 1.15
‘;&- Intensity (R')
Percentile 1971 1981 Change
99 0.54 0.63 1.17
95-98 0.55 0.66 1.20
80-94 0.54 0.62 1.15
50-79 0.54 0.60 1.1
30-49 0.56 0.59 1.05
1-29 0.58 0.60 1.03
® Sales per Acre (%)

: Absolute

Percentile 1971 1981 Change ($)
AN

99 204 354 150
95-98 119 151 32
80-94 71 4 104 33
50-79 . 49 ' 77 28
30-49 “ 36 58 22
1-29 21 32 11

'R = Area cropped per improved acre.



150

The possibility that small producers have expanded and
moved to high percentiles appears to be remote. The work of
Ehrensaft,.et. al.*? on the microdynamics of structural
change indicates that movement from small to larger
percentiles over time 1s minimal. Farms that start small
tend to stay small. The increase in sales required simply to
maintain a percentile ranking between 1971 and 1981 was
significant. Table VII.3 indicates that the 1971 and 198@

.
value of sales reguired to maintain a percentile ranking.
The increase 1in saies required is in the range of 100
percent for most éercentiles. While this evide;ce supports
Ehrensaft'é argument, matching of census respondents would
be required to test conclusively for movement between
percentiles and amdong farming systems.

The slow adjustment in structure at the lower
percentiles suggests that a large por@ion of Alberta's
"commercial producers" are not really commercial. Indeed,
.the bottom SOvpercent of producers included in this study.
account for a very small propor;ion of sales and income.
This group lacks means and/or desire to acquirekfesources
needed to obtain viable size and requires substantial
sources of outside income to survive., For commercial
agricultural policy purposes, this group could be separated
from the remaining 15,000 commercial produberé as has been
argued by Tweeten for the U,S.A.*?

- s —————————————

- *?*Ehrensafty, P., et. al., op. cit., pp. 823-835.
**Tweeten, L., op. cit., pp. 19-47,
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Table VII.3: Value of sales required for a commercial
grain farm to be in selected sales
percentiles in 1971 and !981 in Alberta.

L g

Sales ($'000)

percent
Percentile 1971 1981 change
15 9 13 44
40 19 37 95
65 35 68 94
87 74 141 91
97 . 180 316 76
99 . 598 1472 246

The slow rates of change for the bottom 50 percentiles
indicates the existence of a polarized structure. A large
number of producers are essentially static in structure and
could be described as having been trapped by cost increases
over the decade. Another'smaller group is adjusting rapidly
‘and has managed to more than compensate for cost increases
by increasing their effective size of operation through

~

éxpansion and intensification.
C. Adjustments to Price Decreases and Cost Increases in 1971
and 1981
The structural change of the past decade has been'

hypothesized to originate in the attempt by producers to
overcome adverse trade movements.®* Since 1984, the WGTA has
‘represented higher freight rates which are projected to
increase in the future. Lewis has suggested that regardless
of method.of payment, the cost per tonne of grain shipped

**Cochrane, W.W., op. cit., pp. 85-107,
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will 1ncrease from $14 in 1985 to $26 by 1995.°*° This
represents a 6 percent reduction in the value of wheat and
10 percent reduction in the value of barley a;‘current
prices of $220 and $i25 a t&nne respectively.

The adjustments reguired to maintain constant gross
margins per acre_1n the face of a 20 percent cdst increase
are determined in 1981 for two levels of sales volume,
$50,000 and $150,000. The 20 percent figure is totally
arbitrary and is a small increase compared to the 100
percent increase 1in cost per unit of sale that was evident
between 1971 and 1981. Only the results from CD aggregates
are given in Tables VII.4 and VII.5,

The procedure involves estimating the eqguations
describing the relationship of sales volume to capital ‘per
farm, improved area, sales per acre, ahd gross margin per
acre respectively. The gross margin per acre can then be
derived for any sales volume suéh as the $50,000 and
$150,000 of sales used here. The gross margin per acre )
function is re-estimated with a 20, percent cost increase.
The oriéinal gross margins corresponding to each of the
$50,000 a%d $150,000 sales volumes are then substituted back
into the re-estimated eqguation enabling derivation of
reQised sales volumes from the inverse function. The new
séles volume, or X, 'is substitu;ed into thé~origihal area,
and capital equations to determine ghe change; required to

-

enable the increased sales. An example of this procedure may

——— i o ———— - ——— -

**Lewis, A., op. cit., p.8. .



Table VII.4:

The sales,
sales per acre,

margins per acre,

for CD aggregates
10 ang 15 at the $50,000 sales volume,
before and after adjustments to a 20 percent

capital, area,
in CD's 5,

cost increase, 1971 and 1981."
Margin/ Capital Area Sales Per
Year Sales Acre ($'000) (Acres) Acre (%)
Census Division 5 h
1971a* 50,000 36 60 1,020 49
1871b>? 56,117 36 65 1,082 52
Change 1.12 - 1.07 1.06 1.06
1981a* 50,000 28 108 919 55
198 1b° 63,000 28 124 1,023 62
Change g 1.26 -- 1.15° 1.12 1.13
Census Division 10 ’
1971a 50,000 49 5% 765 67
197 1b 55,300 49 58 802 70
Change 1.10 -- 1.05 1.05 1.05
lo
1981a 50,000 35 103, 701 72
1981b 67,000 35 122 813 83
Change 1.34 -- 1.18 1.16 1.15
Census Division 15
—————————————————————————————————————————————————————— B B
1971a 50,000 34 70 1,022 48
1971b 54,440 34 74 1,070 50
Change 1.08 -- 1.05 1.05 1.14
1
1981a 50,000 26 118 988 55
1981b 70,000 26 144 1,162 66
Change 1.40 e 1.22 1.18 1.20
" "For all eguations: minimum R? = 0,80
minimum t = 4
minimum N = 23 :
(except CD 15 (1971), where N = 17) .

*a . $ignifies original condition.
’b signifies condition after adjustment.
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The sales, margins per acre, capital, area,
sales per acre, for CD aggregates in CD's 5,
10 and 15 at the $150,000 sales volume,
before and after adjustments to a 20 percent
cost increase, 1971 and 1981."°

Margin/ Capital Area Sales Per

Year Sales Acre ($°000) (Acres) Acre (%)

1971a* 150,000 N 113 1,788 84
1971b° 171,000 61 122 1,912 89
Change .14 -- 1.08 1.07 .06
198 1a* 150,000 57 202 1,556 97
198 1b’= 188,000 57 229 1,734 - 109
Change .25 -- 1.13 1.1 113
Census Division 10
___.TQ. _______________________________________________________
197 1a 150,000 83 97 1,287 119
1971b 168,300 83 103 1,357 2 126
Change .12 -= 1.06 1.05 1.06
198 1a 150,000 69 194 1,221 124
1981b 200,000 69 230 1,414 143
Change .33 -= 1.18 1.16 .16
ision ‘
,1971a 150,000 53 : 135 1,869 , 79
d971b 169,000 53 169 41,995 S o8
Change .13 -- 1.07 1.0 1.05
: 4
1981a 4% 150,000 52 226 1,679 g7
198 1b ~ 200,000 52 269 1,937 113
Change 1.33 -- 1.19 1.15 1.17
'"For all equations: minimum R#% 0.80
minimum t =4 y
minimum N =" 23 G}

(except CD 15 (1971), where N = 17) .
*a signifies original condition. 5

’b signifies condition after adjustment.
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be usefuLli. The structural equations :in Table VII.6 were
estimated 1n CD 5 (1971') for the CD aggregate. At $50,000 of
saies, egquation No.'s 1 through 4 will yield the results
reported 1n the first row of Tables VII.4 and VII.7.

In a similar manner, the variable costs per acre can be
adjusted upward to simulate the cost squeeze. 1f unit cash
Costs.are increased 20 percent, a new gross margin per acre
function can be estimated (equation No. 5 in Table VII.6).
When equation No. 5 1s forced to generate a gross margin per
‘acre equivalent to that of eguation No. 4, a new value for X
(sales) 1s determined. Substituting the new value for X into
equations 1 through 3, leads to the resul£s 1n line 2 of
Table VII .4,

The value of output per acre can also be adjusted
downward to simulate a price squeeze or the likely impact of
the WGTA. If the value of sales per acre drops 20 percent,
another gross margin per acre function can be estimated
(equationhgo.~6). When equation No. 6 is used to generate a
gross margin per acre equivalent to equatign No. 4, another
value for X (gales) is determined. The new X value was
substitdted into equations 1 through 3, the results in line
2 of Table VII.7 are obtained. -

Attempting to determine the predicted X, value given a
specific value of Y is known as inverse regression.** In a
straight 1if case, it is possible to take Y, = bo +'b‘xo

and solve for X,

‘‘Draper, N. and Smith, H., Applied Regression Analysis (2nd
ed.). New York: John Wiley & Sons Inc., 1981: p. 47



Table VII1.6:
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Equations describing the relationship

between volume of sales and structural

t

[ variables tor the Census division aggregate
in CD 5, 1971."
No Variable Estimated Equatiog R
! Capital In K = 4.83 + 0.571 In X* S8
(25)# (32)
2 Area In Ac = 1,40 + 0.5'1 1n X o
(7) (28)
3 Sales/Ac In S/Ac = -1.35 + 0.485 1n X 3
(7) (26)
4 GM,/Ac,’ In GM/Ac, = 1.96 + 0231 1ln X Yt
- ' (21) (26)
5 GM/AcC ; * In GM/Ac, = 1.95 + 0.229 1n ¥ o @
. /AI (22) (27)
6 GM/Ac,? ln GM/Ac, = 2.19 + (0.198 1n X 95
: (22) (27)
*t-values are 1in pal‘Fthesis. . ‘
'$50 was added to gross margin per acre to eliminate
negative values for estimation purposes. ™~
*X = volume of sales. ,
*GM/Ac,; = (total sales - unit cash costs) + improved area;
‘GM/Ac, = GM/ac, - ({AVC/sales ® sales/ac} e .2):
*GM/ac; = GM/ac, - (sales/ac o .2); '
Xo = (YQ—bQ)

This procedure was followed in this simulation but is only

valid for simple linear cases according to Draper and

Smith.*’

@#%1n the last chapter it was demonstrated that the

components of gross margin, unit cash costs, and sales per

acre vary with farm size. As a result, it is not possible to

xb{q """

-
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simp.y shift the gross margin per acre curve up or down. The

slope must be adjusted to simulate a cost increase and price

T
-~

deci:nes.

. The results 1n Table VII1.4 indicate that 1n 197!, a 20
P _

percent cost increase would require an increase in total
sales of about 8 to 12 percent to regain the*margin lost to
cost 1ncreases at the sales volume of $50,000. At the
$150,000 sales volume, the upward adjustment required in
sales was 12 to 14 percent, slightly higher than at the
$50,000 size’of operation. Smaller increases were reqguired
for the value of machinery, area, and sales per acre: each
factor increased by 5-8 percent.

In Tables VII.4 and VII.5, the increased volume
required to compensate for lost margin has increased to,
25-35 pefcent ;rom the 1971 value of 8 to 12 percent. The
SSOLOOO‘éales group tend to require slightly largef relative
adjqéfgsﬁﬁ than the $150,000 sales group. Concomitant
chanées‘are again required for the'value of machinery,
éapital, area, and sales per acre. However, the adjustments
required for farm sizes (land) tend to be slightly lower
than for machinery and sales per.acre in 1981,

Using a similar simulation it is possible to test the
impact of price decreases on gross margins. Again, the
arbitrary 20 percent drop in revenue from sales was
selected. The imﬁact of the WGTA on prices will\be negative
in the long run as producers assume a greater portion of

. o

. LN | ‘
costs of grain shipment, ceteris paribus. This impact will

k

“a



Table VII.7:

The sales,
sales per acre,
10 and

margins per acre,
tor CD aggregates in CD's §5,

capital,

'58

area,

15 at the $50,000 sales volume,
before and after adjustments to a 20 percent

price decrease, 1971 and 1981." P

Margin/ Cap:tal Area Sales Per

Year Sales - Acre ($°000)  (Acres) Acre (34
Census Division 5 %i

___________________________________________ Ry S
1971a " 50,000 16 60 1,02075/( 49
1971b" 93,000 36 86 1,400 66.5
Change 1.86 -- 1.42 , 1.37 1,36
1981a - 50,000 28 ) 108 ;% 919 55
198 1b"° 89,000 28 150 1,212 74
Change 1.78 1.39 1.32 34

Census Division 10 '
o éé______-_____i _______________________
1971a 50,000 49 54 765 67
197 1b 89,400 49 74 1,007 90
Change 1.78 -= . 1.35 1.32 1.35
19B1a 50,000 35 - 103 , 701 72
19B\1b 101,000 35 154 1,000 102
Change-- 2.00 - 1.50 1.43 1.42

Census Division 15
1971a 50,000 34 70 1,022 48
1971b 161,000 34 107 1,507 66
Changeé 2.02 ~- 1.53 1.47 1.37
1981a 50,000 26 118 988 55
1981b 101,000 26 179 1,387 79
Change 2.00 -= 1.52 1.40 1.44
"For all equations: minimum R? = 0.80

minimum t = 4 -
_ : . minimum N = 23 s
(except CD 15 (1971), where N = 17)

*a signifies original condition.
’b signifies condition after adjustment,
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L)

The sales, margins per acre, capital area,
sales per acre, for CD aggregates in CD's 5
10 and 15 at the $150,000 sales volume,
befere and after adjustmpknts to a 20 percent

lg,‘tm ; price decrease, 1971 andj 1981."
v : Margin/ Capital Area Sales ‘Per
Year Sales . Acre ($'000) (Acres) Acre (%)
b .
,; Censu§ Division 5
197142 150,000 61 113 1,788 84
1971b> 337,000 61 179 2;704 124
Change 2.2¢ - 1.59 1,51 1.48
1981a° 150,000 57 . 202 1,556 97
¢ 1981b° 318,000 57 309 2,23% 144
Change 2.12 t-- 1.53 1.43 1.49
. Qa @
' Census Division. 10 '¢ .
———————————————————————————————————— :————-,-—————-~.,u-—————-.»-—
197 ta 150,000 - 83. , 97 . 1,287 119
. 1971b 319,300 ¢ 83 144° 1,840 177
! Change £2.12 - 1.48 1.43 )~ 1.49
1981a 150,000 ', 69 C 194 1,221 124
. 1¢8B1b 371,000 69 330 1,930 195"
Change . 2.47 -~ .70 1.58 - " 1.57
K ] : - - ' —
_ Census Dzv1sxon 5 ¢
1971a 150,000 53 135 5 . 1,869 79
197.1b '384 400- L 53, 237 3,137 120
. Change - 56 - o~ == 1.75 1.68 1.52
519812 150,000 . , 52 ™ 226 1,679 97
¥ . 11881b * 360,000. 52 . 380 2,563 153
%'. yange 2. 40 =~ 7 1158 1.53 63’ 57
¥ or all eqﬁat1ons. ] mlnlmum R’ = b.BO h
- ~minimum’ ¢ = 4

'(except cq 15 (1971),.
jfies original cond1t1on.

‘a s1g

"’b szg

) 0

.
.

minimym N = 23

-

where N = 17)

fxes cond1txon after, adjusﬁment.
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hold in the longftun regardless of method of payment.
The impact of this change relative to 1971 and 1981 is
~reported in Tables VII.7 and VII.8. In 1971 the adjustments

. . a '
1n sales which would have been required to compensate for a

-

20 percent price decline are in the range of 1.78-2.02 times
for $50,000 producers and between 2.12 and 2.56 times for

the $150,000 producers. The magnitude of reguired adjustment

was roughly 5 times greater for the price drop than for the

cdmpé?éble cost increase in 1971, In 198)], the situation was

\

not substantially different. Adjustments of 1.78 to 2.00

times in total sales were rejuired to compensate for a 20 .

pereent price drdp at\the $50 000 sales*level. Adjustggnt of
between 2. 12 and 2.47 times in sales were required for the

$150 000 sales producers. In both years adjustments of
h

s ‘/mach1hery, area and sales per acre ranging between 30 and 70
"percent are requ1red to compensate for the prlce drop -
The 1mpact of a permanent structural prlce decllne
yhich the WGTA represents-ns substantial. A 20 perqept drop
in commodity prices would require about a doUbLing-in farm‘_"

- N . : - . . ¢ . . N ] -
sales volume to regain lost margins..The WGTA has the

.. ‘ . f ,' ' ‘ . . - ——

potential to become a substantial foree motivating ,/

structural adjustment'to‘compensgte for net farm income\lostV
-, \

'to higher transportatlon costs. Even 1f price declines afe

"1n the 5 to 10 percent range as pred1cted by Lewis,** they
. ' »J
w1ll be suff1c1ent to exert a strong force on the 1ndustry.

A :;‘ r w‘ a - ) 4 < ’
| g ‘-ﬁ_?ﬁ }_, = 2 & 'wl _ T
"Lewi@' Al °P' C1t" p. 8. |
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D. Summary

The results of this chapter indicate that on an
industry-wide basis, there has been an increase in the
concentration of sales and grg¢ss margin in the top 5
percentiles of producers. The concentration has come almost
exclusiveiy at the expense of the bottom 50-percentiles of
producers who generate less than 15 percent of the
industry's sales and gross margin. The low income available

to the bottom 50 percentiles of producers has been a factor
/

1n the very slow rates of structural adjustment for that

group. )

A polarized industry structure is developing with three
- - :

distinct groups emerging. The top 5 percentiles of producers
.are showing extremely_rapid'adjustment in sales per acre,

cropping intensity and farm area. The middle producers,

o

between the SOthdgpd 95th percentiles,. dlsplayed structural
t

adjustments“adeq e to maintain the1r share of 1ndustry

‘

income. and gross marg1n. The bottom 50 percentlles have
shown very 11tt1e structural change compared to the other
groups and are‘losxng their share of sales and gross margln.

The commercial cereal’ productlon 1ndustry is in a
“

situation where a large number of producers have a.

non- flex1ble structure and a- relat1vely few producers have

5

very dynam1c organzzat1ons. Envaronmental condltlons,

1nc1ud1ng the WGTA and cost squeeze, herald continued

structural change if gross marg1ns are to be malntalned If

. w
current forces contlnue, the res‘?t w111 be an 1ncrea51ngly

.

. : S R ~
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polarized industry in terms of income and an increasirgly

large non-adjusting low 1ncome sector.



°

~

VIII. SUMMARY WITH IMPLICATIONS

A. Purpose, Objectives and Hypotheses
‘Commercial cereal agriculture generates half the total
value of agricultural production in Alberta. The viability
of this indastry in a changing environment is largely
dependent on its ability to achieve structural change in
response to outside pressures. This research attempted to
determine the forces motivating the structural adju§tmen£s
‘that occurred between 1971 and 1981; Since these structural
. adjustments represent'a source of continued viability for
agriculture, it’is‘fmporeant to understand the direct!gﬁ4
mag;itaae and factors affectinglﬁtructural change ao thaE
utyre potential public policies and social implications can
 be evaludted. '
To gain an understanding of structural change, several
‘.dﬁj$ctives Tor.thTs~research were establisﬂzd. Initially, a
classification system was needed to allew some measu?e of

disai?regatipn. A classification based on cropping intensity
e ] .

¢ »Was developed to distinguish producers with over 320 acres

’

“and 100 acres of grain accord1ng to four different

;systems.

-

%ze second ob3ect1ve was to evaluate the farm1ng

"and changes that took. place within each one at the
Censu-jd1v151on level Retabulated cehsus data were expected
to ‘prav de 1nformat10n on area, organ1zat10n, age, - labour_

'h1nery values, sales, marg1ns, and a number of

.y . -
~

A e
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partial productivity measures.

The third objective was to identify relationships
between volume of sales, and; unit cash costs,
capital/labour ratio, salestper acre, and gross margin per
acre respectively. The relationships qould indicate
economies of size, a cost price squeeze, rélative factor .

.
prices favouring capital sybstitution, induced innovation,

-

i a

and a financial motivation for size expapsioh.

The fourth objective waé to simulate structural
adjustments required fo offset a cost increase or a price -
decrease.for cereal. The results provide an indication of
the impacts of the WGTA and a cost squeeze -on éréin . .
producers.

The fifth and last objective was to 8etermine the’

change in concentration of sales and incgme over time in-
cereal farming. This objective addressed the question of
polarization dr the case of the 'disappearing middle' ‘in

agriculture.

General systems @heoryisuggests problems exist in

©

atiemptiﬁg to understand complex open systems through

% . : ' . o v .
reductionist methods. The analytic problém‘ligs“in

disaggregating farming systems so thévchéhges in the whcole
c;n belperceived cléarly'wffhout jeopardi?ing holism. The
ihdiQidual farm i$ too small and théucénsu$ divjsibn
‘,Egg:egate is too'great;;The work OE'féfmipé syétems-authorgf‘h‘
sUggests‘land dse.intensity‘éan~be,ﬁs¢d'as a feature for o
'classif¥ihg farms intdis%§temsﬁ Inggpsi;y éf);aqé use is
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hypothesized to be a type-defining feature.
Economic theory also provides a besis for formulating
Eypothesesi Economic theory suggests that econpomic growth
‘leads to a change'rn‘relative factor prices betwéen capital
and labour, 1t is hypothesized that the use of capital has
‘f?ncreased,-and that technical changes to facilitate the
‘substitution of capital for labour will be evident.
Assoclated wrth the i%creased use of machipery are
economies of size. Reduced fixed costs per unit of output
results in a cost advantage for larger groducers, The |
advantage may be due to'technical, pecunrary, or;other
erternal economies. In any case, large farms are
hypothesized to produce more cheaply on average than small
farms. . “
The combined effects of capital/lapbur substitution,
"technical changes enc'econqmies of.siie i's a~"treadﬁill
- : N . . 4
phenomenen”. Producers are motivated to expana'production to
reduce costs. _The 1ncreased supply of prgducts reduces the
value of output because of 1n3§ast1c demand The reduced
‘~,yeLue of output forq;s add1t10na1 adjustment to maintain
economic Viagility;.lt is hypothesiied‘thet a-cost,price
*;fsqueeze:eristeqiin the 1970s and that prodicers changed -
strﬁfture to cope/uith declihiﬁg gross margins.
In a- 51tuat10n whe;e the "treadmill phenomenon exlsts,
a pblarxzed 1ndustry structure develops in terms 5; income

'edzstr1but1on and rates of structural adjustment. Because the

»1n1t1al dlstrxbutxon of risources is not equal, certa1n
- ! L e ‘\ ’
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producgas will adjust more rapidly than others. The
non-adjusting group will fall back in income and rates of
adjustment. It 3s hypothesized that a gap between low income .
non-adjusting producers and the nigh income adjusting group‘

1s expanding:.

B. Procedures Followed
e

The firs: step was to develop a farming system

2

classification. The classification system was based on the-
work of Ruthenberg and Whittlesey. The cereal farming #
systems were- tested for uniqueness by applying statistical
" tests to re}abulated census data. The original
classification was simplified after testing. The four
systems used yeretdetermined to be.statistically unigque.
lhe farming system classification was them applied in
g§'s 5, 10 &nd 15. of Alberta.in census years 1971 and "M1981.
The census data wege retabu}ated 1nto farmlng systems
1nd1catlng the values and change in numerous structural
varlables 1nclud1n9 ‘number of'producers, area, .
,orQanliatlon age, labour use, off?farm work, machinery,
sales, marg1ns, cap1tal per acre, capital. per year of
labour capltal per dollar qj sales, sales per aqre, sales
per year of:&abour, and gross margln.per acre. : f » ,(
The farmlng systems were further d1saggregated by
studylng certaln varlables at spec1f1ed sales categor1es.
The relatronshlp between sales and: the cap1ta1/labour ‘

h—— 5

ratlo, sales per acre, un1t Cash ‘costs, and gross marg1n per o
Tt S L R 3 TR ; ,l, 'w.i'll.
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acre were tested. The farwm size aﬁd‘change in relationship

‘were determined by weighted least squares regression and

Chow tests.

Based on the strength of the relationships between
volume and several structural variables, two simulations

were developed. The first simulation compared the gross

- margins of the farming systems at 500 and 1;500 acres in

CD"s 5, 10 and 15. The objective was to»determine the

lncentive to move to more intensive cropping systems at
| 1

different farm areas. The second 51mulatxon tested the

adjustment in sales volumegs requxred to compensate for an

arb1trary 20 percent cost increase and, alternatively, a 20

percent pricerdecline. The adjustments to area, machinery, O

. and sales, per acre required to obtain the otiginal gross

-

g

margin per acre weye determined. s

To study the polarization problem, the industry was

reclassified into sales percenﬁiles._The proportion. of sales

and gross margins accounted for by various percentile

groupings were evaluated in 1971 and 1981. The rates of

‘change in sales per acre, cropping frequency and area Qer'e -

evaluated in each percentile grouping.

C. Results - - R 5_‘2‘ K e

o

.The results indicate that . the farmzng system .

»

cra551f1cation was effective 1n sgparat1ng producers ‘into

.uhlque groups. The system-based classification 1nd1¢ated the

‘cpndltlonS‘;n,the 1970s . favoured 1ntens1f1catlon..The numbet

. . . ‘
. .
. v ‘ 7 "
. / .

¢ -

®



of producers in the continuous cropping classes iﬁcreased
from 8,408 to 13,967, '
Continuous farms showed otheé signs of vitality. They
increased area more rapidly Yhan fallow farms and tended
toward reduced age and off-farm workl In 1971, there was
little difference in machinery, sales and gress margins
‘s between fallow and continuous farms. By 1981 continuous
Earms had more machinery, higher sales and h}gher gross
margins than fallow farms. The movemen; to continuous
cropping may be partly’explained by higher sales per year o! .
'1abo¢r and low capital per dollar of sales for continuous
farms in both years. The movemen£ to contihuéus cropping
brought about a small increase i; provifhcial c;opping |
“intensity; from.O.SS to 0.61. |
The proportion of broduction acpounted for by .
continuous cropping élaé§ES’incrééséd to 50 percent fgom 25
percent in 1971. The movement to.coptinudus cropbing is a ..
manifestation pf improved biological teéhnology.'lnc:eased
use of fertilizér, fﬁproved plant breeds and better methods

" of snow and 'soil management are partly responsible for the .

' trafisition to contiruous cropping.

Strong regional differences in farm structure were

noted. Péfé a;ea, rented area, labour usé, sales,léross
maréins, sales per écre, sales per‘iear 6f labour and gross
margin per acre all decline in_é northefly patterns In ' .
uaddition,‘the'dif;erences bétﬁeen farming systems diminished .
iq’po;tﬁernupegions. . | |

-
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A

The relationship between the capital/labdur ratio and
size 1ndicated rapid increase in the use of capital relative
to labour, and a chénge in the form of the relationship -
indicating induced technicgl rnnovation. The form of the
relationship chanaed from é second degree polynpmial to a

lég linear form indicating the elimination of barriers to-

the continuous-substitution of capital for labour at largg

- L]
farm.sites. . : \ \
5 - . - . M .
The cish cost curve declined with farm size expansion,

indicating economies of size. The function was continuously
. . .

downward sloping indicating no diseconomies of size. Over

the decade, the function shifted upward indicatihg a cost

price squeeze. The magnitude of increase in costs was in the
range of a 100 percent. Tne upward shift in the curve

-accentuated economies of size appareht in 1971, -

N -

The sales per acre function was found to be positively

related to volume of salés. The function was positive +in all
¢ ‘ .

sizes. Over time, the intercept of the function tended to =«

decline while slope increased. Largest producers increased

A~

sales per acre by thefgreatest amount. The regional ‘. w

""‘differences in sales per acre function, particularly between_
'CD's 5 and 15 fallow;prbduéers, were surprisingly small.

The gross margin per acre funétion iﬁaicated thatvsalés
increases were insufficient to Affset cost increases in most
sales catego;iqs. The p%sitiVe élopg of the relationshib
increased over time whiiq,the intercept of the function  
decreasad. Thg;mOQement in costs and lack 6f improvemen; in

Il vz
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“SaLﬁ"~has Had particularly adverse effects on smaller

o

The‘?lsaggregatlon into sales groups highlighted
problems of aggregation. For the gross margin per acre
fungtian, values declined for sales categories below

$200,000. Yet the census division'averageé for gross marg:.n
14

per aw?® increased by more than 30 percent for the
LN
provincial aggregate. This apparent anomaly indicates how
i ¢

the increase in sales per farm compersated for increasing
costs. *

A simulation was used to determine the gross margins

'S

.

8rd sales per acre at 500 and 1,500 acres for farming

systems 1in CD's 5, 10 and 15. The results indicated that
N . : A A

movement to continuous grain systems from fallow grain did

not incrgaSe gross margins at small sizes. At larger sizes

e
_of graln farms, there was an advantage for cont;nuous graih

producers over fallow graln producers. In the mixed s§stems,

an advantage was demonstrated for 1nten51f1cat10n at all

- ‘

farm sizes: ' 6 ) -

i The secdnd simulation modeled ad]ustments in sales
nrequ1red to regaxn the orlgxnal‘gross margin per acre after
a 20 pErcent~cost 1ncrease and alternatively, a 20 percent
output price decllne at $50,000 and $150,000 of sales. Tt
was found tﬂ!t in 1971 a 20 percent cost 1ncrease required ‘a
10—14 percent increase in sales. This requ1rement increased

by 1981 to a 25—39 percent increa%e in sales. In 1971, a 5-7

percent increase in area, machinery, and sales per acre

B i )
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wouid accommodate thHe increase in sales. By 198, this .

~

increase was 1n the range of 12 to ‘S percent. There were

“w

small differeqces between the two sizes~of‘farms.- A
A 20 percent price decline as opposed te a cost

increase required an 80 to 100 percent increase in saleg at

$50,000 and @ 110 to 150 percent increase in.;aIes at the

¢
$150,000 size of grain farm. Increases in machinery, area,
o2 : :

"and sales per acre were in‘'the range of 50-50 percent at the
$50,000 size and 40-70 percent at the $150,000 size. There-
was little change @n the adjustment over time. The salient
points are the increase in magnitude of adjugtment as costs
became a greater portion of sales and.secondly, the major
structural changes required to compensate for a minor prige

decline. A 5 to 10 percent price reduction could be a major

.

force for change. o S
The{results on the.question of polarization indicate
the conéeﬁtration of sales and grogz margin in the top 5
percentile has increased over.the decade. The tep 5
pe}centile_centrolled 34 percent of'sales and 39 percent of
'gross'margin in 1981. At the’same time,-éhe bottpm 50
bercentile»group shared less than 15 percent of the sales
'ﬁ\and only 10 percent of gross margin. The 95th- SDth
percent1le held. a constant ‘position. over the decade §har1ng
45- 50’percent of sales and margins. The low income of the
, bottom half of the 1ndustry has greatly reduced if not
e11m1nated their ab111ty to adjust. ThlS group showed

retarded rates of change 1n area, cropplng 1nten51ty and
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sa.ies pegmacre. This group 1s commonly described as being

typica%xly\farms with the average labour use :n the .
/ . . . . .

range of 0.86 man years indicating full-time commitment :to

farming and liztle support from off-farm employment.

D. Implications of Results - , .

Structural change, particylarly size expansion, has

The interaction of technology and structure allowed sales

‘been 1nstrumental in maintaini®Pg profitability in the 19:/0s.

pér farm.to double in real termscqver the decade. Changes .

the economic conditions of the 1980s have implications for
v i 1Y
structural change and perhaps preductivity*growth. In the
. -

‘1970s, real interest rates were low, inflation-was high, and

o

, . ! Co
land prices escalated faster than inflation. In these

Qgrcumstances, the opportunity cost of structural

s N

adjustments vas near zero. Inflati_o;n made structural change

-

cheap. In the 1980s, conditions have changed. Real interest

rates are high at 6 percznt, ipfla;ion:is low and- land

prices are declmlng In this situation, the incéntive‘ to &

"increase farm area through purchase and to suQstltute

capital for labour are reduced by the macroeconomlc
environment of cereal systems. Structural chahge is more.
expensive in the non- 1nflat10nary 19805. 51'.9 a portion of
product1v1ty growth may be attrxbuted to the sh1ft of the
production to larger farms, the’slow‘d9wn in structpral

change caused by economic conditions could reduce

' ivit th. . SR st
productivity grow , o ﬁg;;a N

R ) A - . T am [ o

—

*
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iﬁhe internal organization of farms raises questions
about the potential benefits of caﬁﬁinued structural
édjustments. The results indicate that as costs.become.a
'large proportion of the value of sales, the effectiveness of
{ncreasing volume to compensate for. cost increase; 1s
diminished. Secondly, ig was demonstrated that for out put
price’declines, the adjustments reguired to compensate are
greatest for ‘large farms, indicating diminishing benefits of
size expans}on as farm size'iﬁcreases. guprolonbed.pe;iod cf
stfuctural rigidity or diminishinglreturns to adju;Ement
could affect the capability to finance sufficiént structural

adjustment to maintain viability. This incapacity to filnance
' L d <

change has already striéken half the human resources in the
industry. '

The WGTA !; another factor promoting change. A 5 and 10
percent output price decline for wheat and £arley
respectively will be sufficient to motivate Structural
chaﬁge. Under 1981 conditions, increases of sales in the
range of 25 to 50 percent would be required to regain lost
~margin. The imﬁlicatipn of the pfice drop associated with
the WGTA méy'Be more significaﬁt than the ﬁethod of payment,
as the proportian of farms who were.not in a position to
chéﬁge‘in 1881 can be e#pected to increase beyond one-half
“into the 1990s. o

The polarization bfﬁfﬁefindustéy‘and,the.la;ge'fegional
differeﬁces in4 ganization féﬁsé serious qﬁestions‘about

-

the usefulness of universal support programs. In an industry

—
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with diverse organizations, equitable treatment’ is leading
to inequitable results. Subsidies based on production have a

definjte regional and size bias. The Crow rate, fuel tax

2
- rebates, fertilizer subsidies, low interest loans, etc.,
|
provide the greatest benefits to the groups in the best

position to adjust and do relatively little to benefit the
group that 15 reflly "out of the game" already.
E. Research Issues

The degree of disaggregation required to study
t\é\problems

structural change was substantial. There are larg
in using provincial or even census division aggregates to%/

}epreéent structural #ariables. Disaggregation to farming

systems and farm size was required to gain a clear picture

in most cases.

4
7

The census data base offered a number of benefits
.relative to primary data collection. The populatlon was
;numeratégr Data manipulation was easy. Cross- tabulatlons by
variables were possible. Deficiencies were alsc present and

include a lack of .debt information, and no in@drmation'on
SN ‘ ) 1 . .
off-farm income. There is a possibility of under-reporting
N . R
*\_of sales at small sizes that cannot be checked. The census

N

author1t1es refuse to p?ov1de researchers with a sample

- frame to "ground truth™ resylts themselves. The census does
s ’ ’ N
allow the tracing of producers through time, however, the

p—

turnaround timgsn this request is,prohibiti%gc

N

-~
-

4 k4

~
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Censuses are -reported at 5 year intervals making the
“
- weather and macroeeconomic conditions in each year important

#
)
to interpretations. The years 1971 and 1981 were reasenably

similar i1n that there was no drought in either year; ghe
LIFT program in 1970 was a factor in ;9716 )
Causality 1is not addfessed in the thesis. It ig 5ssuméd/
‘thaé technical changes afe required to facil{tate or evem
~enabie structural movements. Whether structural adjustments,
demand technical change or vicg/yersa is a point of '
contention. The "treadmill” £heory suggests technology
changes first. Inauged innovation sees structure-demanding

»
technical developments. Perhaps if "technical cﬁénge" 1s

expanded to mean research and development,_extenéio;\and
adoption, and finally strucéural aajustment to maximize
technical potentialities, the two forces become one. In this
case, so;ting ogp/the external factors that'influenc each |
step of the process can be the fgghs of work, rather\than

\

"debate over direction of causality.
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APPENDIX A T

-

Structural Variables of Cereal Agriculture in Alberta

-

t
‘ Raw freguency distributions were retabulated from the
f971 and 1981 Census of Agriculture for Alberta for the
following census items. In most, if not all cases, the
frequency is the number of farms reporting.

The reported gquantities/levels for census items are not
grouped. For example: Improved acres. are listed as they are
reported; 312 acres - frequency 6; 314 acres - frequency 2;
315 acres - frequency 7; and so on. The exception is for
census items originally reported according to classes, e.g.,
age of operator. . .

[ g

. The following frequency distributions have separate ID
codes corresponding to the item, the census year (1971,

1981), the province/the census division, and the farm type
corresponding to the six-way classification.
The list is: . ! - :
L .

a. Census Items:

improved area
-irrigated area
total area
capital
total assets .
labour
sales
area in wheat
area in barley < .
area in oats ‘
area in canola (rape§e€67
~area in other crops .. 8 ,
area in improved forage
area in fallow .-
number of beef cows
number of cattle
number of sows
number of hogs
age of operator
-number of days of off-farm work
area operated -
_area owned ’ -
area rented :
type of organization
number of years farming current farm

J ‘ .
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b. Ratios:

labour use per farm

improve 3l area per farm

machinery value per farm

livestock value per farm

land and building value per farm
assets per farm

sales per farm

expenses per farm

gross margin per farm

machinery value per acre

machinery value per year labour
machinery value per dollar of sales
machinery value per dollar of assets
sales per improved acre

sales per year of labour

rented area per farm

area cropped per improved acre
cattle per i1mproved acre '

c. Cross-classifications for the four commerical
categories of cereal farms:

each ratio by improved area operated:

321~ 640 acres
641- 960 acres
961-1280 acres
1281-1600 acres
1601-1920 acres
1920-2560 acres
over 2560 acres

each ratio by age of operator:
“under 35
35-54
55 years and over

each ratio by type of organization:

individual farm

partnership with written agreement
partnership without written agreement
legally constituted family company
other legally constituted company
other organization

each ratio by proportion of rented land to improved
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area operated:

.C rented area

.01-0.25 rented area
.26-0.50 rented area
.51-0.75 rented area
.76-1.00 rented area

OO OOToC O

each ratio by number of days of off-farm work:

zero days
0-48 days
49-96 days
97-156 days
157-204 days
205-252 days
over 252 days
e -

each ratio by value of agriculture products sold:

under $25,000 ‘ .
$25,000-$49,999 ‘
$50,000-%$99,999

$100,000-$149,999
$150,000-$199,999
$200,000-$249,999

$250,000 and over

Definitions

1. Farm = any census farm with over 320 acres of total area
and with 100 acres of grain or oilseeds.

2. Improved-+area = land in crop, summerfalLow, aﬁd'pasture
" improved by seeding, draining, irriga%inh, fertilizing,
or by brush and weed control. k )

3. Forage area = 1mproved4%r;a in pasture, hay, fodder and
silage. . o

4. Net cropped area = total impnoﬁkd area minus forage area
minus fallow area -*

5. Cropping intensity = net cropped area divided by total
improved area. .

6. Operator labour years = (300 minusl off-farm days worked)
divided by 300.

7. Hired labour years = total weeks hired labour divided by
52. - .
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8. Person fears ot labour = operator labour years + hired
labour years.

9. Capital = machinery.

10. Total cattle = beef cows + bullse+ dairy cows -+ heifer
steers + calves. ‘

11. Total sales = revenue from the sale of grain, oilseeds,
livestock, and receipts from 1nsurance and stabilization
payments. ;

12. Cash costs = (share and cash rent, wages-paid, feed,
seed, fertilizer, fuel, repairs, electricity, chemicals,
machinery rental) divided by total sales. PR

13. Capital/iabour ratio = maéhinery value divided by person

years of labour. o . -
14, Sales/acre = total sales divided by improved area.
15. Gross margin/acre = total sales minus cash costs divided

by 1mproved area.

T
For all other terms, the census definitions as shown in

Appendix D are used.
D o



The results of the differences

" APPENDIX B,

»

in means tests (z-tests) for

commercial graln farms 1in classes 3 through 6 in CD's 5, 10
and 15 in 1981.
Classes tested
Variable » 3+ 5 4 + 6 3+ 6
[
Census Division 5
Age 1.68 0.55 1.29
Machinery ($) 1.30 *2.,95 *x2.28
Land (%) ‘ - 0.21 0.25 x2.09
Sales (%) 0.64 1.26 0.98
-Margin per acre ($) 0.31 .1.18 0.48
Capital/labour ratio-($) 0.85 1.64 x2.21
Sales per acre (%) 0.78 0.45 L*1.97
4
(7
Census Division 10
. Kge - ' 0.00 0.41 x3.55
_Machinery (%) , . *¥2.14 1.00 x3,77
Land’ ($) . .1.03 0.05 x3.16
Sales ($)° b 0.64 0.28 *3,33
Margin per acre ($) . Y 0.90 0.88 .84
Capital/labour ratio (%) " %2.50 0.72 *3,16
Sales per acre ($) =~ - -.< -, 0.30 x2.27 *5.62
. Census Division 15 |
Age T k2026 . 1.00 £3.63 -
Machinery (Sﬁ £2.71 ., 1.25 2,11
Land ($) *2.08 51078 0.56
Sales ($) 1.00 .  0.83 2,26
Margin pet acre ($) 0.40 . . 0744 1.30
Capital/labouy ratio ($) < %2,50 0.81 *1.41
Sales pe»« acre (%) X 0.30 - 0.66 .7 3,42

'  %ce.level,
‘ value of %1, 96

i. e.,’

°

'*“ées a s1gn1f1cant difference at

186

the 85 pé}bent :
the calculated value exceeded the

-

-



APPENDIX C

Values of structural variables used in

e

regression analysis for each class 1n
’ .
CD's 5, 10 and 15 in 1971
Wo.
00s.  Acres ;:““ Machinery Sales/ BN  Capital/
: e3 V_ulue AvC Acre Acre  Labour ATC
ot 00 3 00 o CENSUS DIVISI $ ‘ »
. e 00 28200 3] 32 00 . '
— 14 0O 728 00 34200 00 44400 OO 2 47 OO a2 g :lg g : ::
“ 8 00 #%9 00 71700.00 78000 OO £ 1] 78 00 0 00 $89000 OO 2
" 4 00 708 00 112800 .00 $2600.00 .30 160 0O 112 00 #8000 00 .
2 oo -00 .00 .00 .00 00 00 .00 oo
[} .00 .00 .00 .00 o0 oo . Q0 .00 'm
©0 .00 .00 .00 .00 .00 oo .00 ‘00
786 0O  $72.00 18300.00 31000 0O e 11 00 16 00 4 32000 .00 1 ee
o 1774 00  830.00 9800.00 $0300.00 a0 et 00 , 7900 @ ‘a0
w | 482 .00 1278 00 €7600.00 794600 0O n 85 0O 29 00 o0
wl112700  1602.00 134000.00 197000 00 2 13 00 83 00 o0
3| 21.00 1908.00 173700.00 111000.00 a8 8100 y 68.00 3
G| 2100 2171.00 226700.00 117000.00 J24 104 00 78.00
22 .00 2102.00 481600.00 301000.00 . 158 OO 142 .00
26 00 $17.00 14014 .00 28286 .00 | ] 28 00 13 0O
7 3 00  €38.00 36611.00 8830000 38 8 00 26.00
30 00 989.00 $7667.00 $4333.00 E 1 ¢ 00 80 0G
a $ 00 1347 00 130800.00 86200.00 EEd 84 00 72.00
9] 7.00 200000 t74286.00 198874.00 2 07.00 63 00
o .00 .00 .00 .00 00 .00 oo
}_ .00 . .00 ‘00 o0 ‘00 0o
160 00 .00, 30340.00 » 29 OO " 00
181.00 .00 47804 0O .29 48 00 32 00
< 1165 00 100 Ti1e61.00 K 61 00 a8 00
" 43 00 . 124 '.W 87156 00 kil 82 00 9 00
: 22.00 1942.00 $72272.00 111048.00 N a8 00 61 00
2| 1200 2291.00 216333.00 147800.00 22 92 00 71.00
O] 26 00 2184.00 418388.00 23048200 .22 12100 103 00
!
— CENSUS pivision 10
12% 00 233.00 11000.00 28000.{O 3 33.00 19 60 2.33
—~ 1 38.00 4400 34000.00 47000 00 22 .00 3% 90 v 23
" 18.00 666.00 66000.00 $96000.00 24 . Q0 7% .20 L
@ 3.00 641.00 115000.00 $3000.00 ‘28 00  134.60 ‘e0
= .00 .00 .00 .00 .00 00 .0 .00
o .00 .00 .00 00 .00 .00 .00 .00
r_ .00 .00 .00 .00 -.00 .00 .00 .00
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APPENDIX C (continued)

<
Values of structural variables used in
regression analysis for each class in
CD's 5, 10 and 15 in 1981
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APPENDIX D (continued)
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