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4 | © ABSTRACT

This study is ‘aimed at‘providing the Board of Directors o% the
co-operative seced cleaning plants in Alberta with an appropriate pricing
-output, and rescrve‘po11cy. Curfent‘pricing and reserve practices have
madé thege plants dependent on government grants for renovations and
construction. Several steps are follrwed in solving these problems.,

‘The ana]ys1s of the application of. co- operat1ve pr1nc1p1o< by
A]berta plants shows that they fo11ow the accepted co- operat1ve prin<
~¢ciples and,bus1ness practices, with the e{popt1on of“the‘one of providin
education to their members.: Their objectivgvis to opekate at their
least avéragé total costs. )

The‘empirica] resu]ts of thé demand charaéteristics for Alberta
plants show that the1r customers are not price-responsive. The Board
of D1rectori/;aﬁ\;herefore increase pr1ces_ within the ]1m1tg of the
ones reviewed in §h1s study, w1thout.chang1ng the demand for seed

cleaning servicesgl Theltotal cost and total variéb]e cost functions
| ‘are cubic fun&tions,of the plants' output. The plants’ average total
cosf,-margina] cost, and average variable cost curves, are U-shaped;
their behaviour is therefore consistent wiﬁh ecoﬁomic theory.

The empirical study of the pricing strétegies for Alberta plants
shows th@t they price'at their 1dng4r0n break-even point, which is also
-their economic capacity and optimum cutput of 475,000 bushels of seed.

F3

Their output is, however, 1ess;than their economic capacity, énd their



average revenue is 1-5s than their average total cost. Their reserves
are not cumuiative, and are less .than the required constructign costs,

because dopreciatipn is based on historica1 data.

A

This study, therefore, reco:cnds that calculations for‘deprcti—
ation shou]d be adJustcd to 1ef]ect ncreases in tne plants' construction

costs. The7r reserves shou]d be cuwu]at1ve and carn interest. The

~

. prices should be'adjusted to match the plants' adjusted average total
. ) _ _ \

costs, and throughput should be iricreased.



ACKNONLEDGEMENTS

I am very grateful, both to the Government of Ugantda for nomin-
‘at1ng me to this programme, and to the Canadian I,Lovnat1ona] Development
AgencyujCIDA) who financed it -

(@anks are due to my Supervisor, Dr. L. P. Abodai]c for his help
and constﬁ%gtive criticfsms of this research.  Dr. M. Lerohl, my former
SupCFViSUF,TﬂGSCPVUS my apprccf&tion for his devotion and sincere ad-
viée I am qr dobted to Dr. T. Manning, whose oxpart]se in methodology
he]ped me to im rove the quality or this thesis.

i Special thanks go to my great and hard working parents, who
‘ to11ed day and night to prov1de me with the education and the encourage-
xmenL I needed. Dr. MacMillan, Dr. Peterseh\-Dr Phillips, and Dr.‘Jai
\Prakash Mishr > deserve my apprec1at1on for their valuable advice and
dr1t1c1sm of this investigation. Mr. J. Copeland and Mr. C."Shier, who

devqted a lot of their time to the analysis of my models, also deserve

my spec1a] thanks.

\
i

My apprec1ation must also be expressed to my typist, Mrs. Joy
i
Kaisér for the excellent and efficient typing and editing JOb she did.

Than%s also to M1ss Susan Schultz who typed the f1rst draft of this re-

searcv '
| -

Q\Last]y, many thanks to the %taff and students of the Departwent

4

of Ru a] Economy, and to my Fr1ends who helped in making my stay in.

:Edmont na happy and worthwhile one.

\‘\,\.\\ S i



TABLE OF CONTENTS

Page
ABSTRACT .o o oo v
ACKNOWLEDGEMENTS . . . . . . o o 0 . e vii
LISTOF TABLES . . . . . . . . . ... ... ... . . .. X

LIST OF FIGURES . . . . . . . .. o xi

LISTOFMAPS................,...~..'..... Xii
CHAPTER
I INTRODUCTION . . . . . oo oo oo oy
" Objectives of Alberta Co-operative Sced
Cleaning Plants - 1
Problem Analysis . . . . . . . ... . .. e 2
Organization of;thehStudy s ?
I ALBERTA MUNICIPAL CO;OPERATIVE SELD CLEANING PLANTS . 10
Backgrounq S 10
Organization . . . . . . .. . ... ... . « ey 15
Seed Cleaning . . . . . .. . . .. .. ... .. 19
Sources of’Einance and Fesefve Pfactices ?E. .o | 20
111 METHODOLOGY . . . . . "o . . . oo 26
Introduction . . . . e .‘. e e e e e e e 26
Selection of the Sample . . . . . . . . . . 26
Application of Co-operative Pfihé%p]es and v
Business Practices by A]berta,?}ants.. Ce e 29
The Models Used in this Study . ff. e 30
Hypotheses . . . . " . ... oL 3
Do

viii



CHAPTER ‘ Page

Pooling Cross-Section and Time Servies Data . . e 34
The Plants' Pricing and Oﬁtput Policy . . 35
IV CO-OPERATIVE PRINCIPLES AND BUSINE'SS PRACTICES - 37
Application of Co-operative Principles and
Business Practices to Alberta Co- operative -
. Plants . . . . . . . .. ..., SR 43
v EMPIRICAL RFSULTS ARD ECONOMIC IJTE\PRET/\T\IOl .. . a8
o Demand Analysis o .o PR - 4R .
Analysis of the Cost Funct1ons)1;fv \\\§\ .. 51
The Total Cost %unéiﬁon iYES;” l * 5
mewgmm6mtdkum.:fﬁ.. . .. 5
The Avérage Va;}ab1e Céﬁts Function . . . .. 55
Pricing and OJtput Policies for Alberta P]ants/ - 57
VI SUMMARY, CONCLUSION AND RECOMMENDATIONS . . . . L C. 6y'
BIBLIOGRAPHY .~ . . . . o o o . 69

APPENDIX A-  Data Used in the Initial Study Which Tested the )

Price Model . . . . . . . . ... ... ... .. 7§\\

APPENDIX B Supporting Data for This Study . . .. oL L L. 76

ix



Table

1.1

5.4

LIST OF TABLLS

Service Charges for Sharcholders of Sclected Large
Volyme Alberta Plants (in ¢/Bushel)

Service Charges for Sharcholders of Selected Small
Volume Alberta Plants (in ¢/Dushel) . . .e.

Total Number of Bushels of Seed Cleaned by the
Selected Alberta Plants (1970 - 1975}

heoos of Alberta Co-operative Seed Cleaning Plants
and Years When They Were Built

Number of Employees, Sharcholders, Meetings, Attendance,
and Days of Operation Per Annum for Selected Lawqe
Volume Alberta Co-opervative Seed Cleaning Plants

Number of Employeces, SHJPChO]dch Meotings, Attendance,
and Days of Operation Per Annun for Selected Small
Volume Alberta Co-operative. Sced Cleaning Plants

Funds Flow Ana]yf1s for Ten Sééectcd Alberta
Plants, 1972 - 1975 . . e e

Application of Co-operative Principles‘and Business
Practices by Twelve Selected Large Alberta Mun1c1pa1
Co-operative Seed Cleaning Plants .

App]1catlon of Co-operative Pw1nc1p1es and Business
Practices by Seventecn Selected Small Volume Alberta
Municipal Co-operative Seed Cleaning Plants .-. . . {

Test of Significance for é Coefficients and R2 for
the Demand Model for the 29 Selccted Alberta
Plants, 1970 - 1975 . e e e e .

Relationship of Average Revenue to Minimum Long Run
Average Total Costs for 29 Selected Plants,
1971 - 1975 . e e e e e

" Average Total Cost for the Selected Alberta P1ants'at

Different Levels of Output, 1971-75 (in ¢/Bushel) . .

Straight Lir ., Do Te Declining and the Sum of the
Years Digits cpiy-ciation from Historical and Adjusted
Construction Costs for Beiseker Seed C]ean1ng Plant,
1957 - 1975 . . .

Page

13

17

18

21 - 24

44

49

57

60



Figure

2.

[@a]

[&2)

[Ga]

1

.1

LIST OF FIchn .

Hierarahy

The Demand Curves for the 29 Selocte” Alberta Plants
)

The Total Cost Curve for 29 Selected Alherta Plants

The Total Variable Cost Curve for v Selected ©
Alberta Plants

Prices and Qutput for Alberta Plants, 1974 - 1a75 |

X1



3 . ’)\A(\]l‘ -

Alherty BUopal Co-oper cive Cloaning
Flant., 19/

bey Lo Map 20

Aberta Municipal CO=0Deraiive S,

’ i Cleos i
salected tor Stdy iy b Rescarch oo .. .. oo
,' .“
W
4
A
i
’ ) :
2
o
g -
&
.

X1



CHAPTER 1
INTRODUCTION

Objectives of Alberta Co—operafivo
Seed Cleaning Plants

This resecarch concerns Alberta sorvice'co—operative seed
cleaning plants, hereinafter reféfred to as 'plants', which provide
seed cleaning] faci]iéiws to he farmers in the Provinee of Alberta.
They are owned, controlled and financed by shareholders who agree among
themselves to share such risks and benefits that accrue to them in pro-
portion to their patronageﬂ Their objectives are:

1. to provide an efficient and inexpensive seed cleaning
service to the co-operative sharehb]ders;

2. to charge prices which enable the sharého]dérs to re-
cover the costs of cleaning seed without making profit; and

3. to follow the universally-accepted principles and

‘

practices. of co-operation.

As they strive to achieve the above objéctives, they. also en-
counter some problems. These brob]ems are discussed in the following

section.

JSeed cleaning 1is the process whereby weed seeds, other crop
seeds, stems, leavec broken seed, and dirt are removed from seed, and
seed is separated . 1ing to width énd length.

L <



Problem Analysis

In the day-to-day operation of these plants, diverse proﬁTbms
are encountered. These problems are:.

1. inadequate reserves;

2. under-utilization of their capacity; and,

3. opera%ing at a loss,

Some of thesc plants operate at a loss, as is shown in Tables
B-14 and B—IS]. For instance, 147 of the selected plants operated at a
ioSs between 1973 and 19755 this was an improvémont compared with 247
of the plants which operated at a loss iﬁ 1971. These calculaticons
arefshown in Table B-15. The possible cause of this preblem seems to
be inappropriate pricing.

.rAccording to the Field Crops Secticn of the Department of Agri-
culture, the plants' pricing policy is based on guesswork. As a result,
prices-are not adjusted according to changes in output, as is shown in
Tab]es 1.1 and 1.2. Pricing issues are also related to the plants'
reserve strategies. |
| The plants in Alberta are faced with tHe problem of escalating
- capital costs, as indicated .in Table 5-7. The cost of conétructing one
p]ant‘(which was stable and equal to $39,000 between 1948 and 1954) in-
Creased after 1955; it was $270,000 by 1975, and $350,000 at the begin-
ning of 1977. However,rcalculations for depreciation are based on his-
torical.data." pohséquent1y, tﬁe plants' reserves are not enough to

meet their construction and renovation costs (see Tables B-12 and B-13).

1
- Table numbers preceded by a letter indicate in which Appendix
-the Table is to be found. -



Table 1.1

SERVICE CHARGES* FOR SHAREHOLDERS OF SCLECTED**
LARGE VOLUME™ ALGBERTA PLANTS (Iif ¢/BUSHELL)

Code 11479 1971 1972 1973 1974 1975

Number :
1 5.88 5.88 .56 6.54 6.70 6.77
2 7.00 7.00 v.67 6.21 5.60 6.40°
3 7.00 7.00 8.11 7.54 8.40 9.02
4 6.50 6.50 6.67 7.09 6.40 7.22
5 8.00 8.00 7.63 7.09 12.00 10.83
6 7.00 7.00 6.67 7.09 8.00 8.66
7 7.00 7.00 7.63 7.09 .00 8.66
8 7.00 7.00 9.5 8.87 9.60 8.65
9 6.00 6.00 9.54 8.87 8.8 9.38
10 5.50 5,50 5.72 7.09 8.00 8.66
11 6.00 6.00 - 7.63 7.98 8.80 8.66
12 . 7.00 7.00 7.63 7.98 8.80 10.10

*These service charges are the averages of several prices paid
during different periods of the year, and are deflated with the con-
sumer price indexes in Table B-5 (1971 = 100%).

**Selected plants, as hereinafter referred to, are the Alberta
service co-operative seed cleaning plants randomly selected for the
sample studied in this research.

TLarge volume plants, as hereinafter referred to, are those .
plants which cleaned 300,000 or more bushels of seed.in 1973.

++P]ant code numbers (1 through 29) as used throughout this study
are not the same as the numbers used in Maps 2.1 and 3.1.

Source: Questionnaire



Table 1.2 ¥

SERVICE CHARGES* TOR SHAREHOLDERS OF SELECTED
SMALL VOLUME** ALBERTA PLANTS
(IN ¢/BUSHEL)

Code~ 1970 1971 19,¢ 1973 1974 1975
Number
13 7.00 7.00 8.11 7.54 7.60 8.30
14 8.00 8.00 7.63 7.98 8.00 7.94
15 7.00 7.00 6.91 6.43 6.60 6.31
16 7.50 7.50 8.58 8.8 8.80 10.10
17 6.00 6.00 . 6.20 7.32 6.60 7.40
18 7.50 8.50 9.06 9.31 8.40 11.19
19 6.00 6.00 6.67 6.21 7.20 8.66
20 6.67 6.67 7.31 ' 6.80 7.73 0.98
21 8.00 8.00 8.58 8.87 8.8 9.38
22 7.30 7.30 6.96 7.76 7.00 7.76
23 7.00 7.00 6.67 7.09 7.20 7.22
24 6.00 6.00 6.67 6.21 6.66 6.01
- 25 7.00 7.00 6.67 6.21 6.66 7.58
26 6.00 6.00 5.72 5.32 - 8.00 7.22
27 7.00 7.00 6.67° 7.09 7.20 6.49
28 7.00 7.00 7.63 7.09 8.00 7.22
7.00. 7:.00 7.63 7.09 8.00 8.66.

29

*These service charges are the averages of several prices paid
during different periods of the year, and are deflated with the con-
sumer price indexes in Table B-5 (1971 = 100%).

**Small volume plants, as hereinafter referred to; are those
plants which cleaned less than 300,000 bushels.of seed in 1973.

Source: Questionnaire



For instance, in 1975 the individual seclected plants’ reserves ranged
from $0 ‘o $63,708. " This émount was less than the required construction
costs of $270,000 and renovation costs of appfoximate]y $100,000. The
cause of the problem of low reserves seems to be both inflation and in-
adequate reserves po]&cy. In addition to the problem of Tow reserves,
the Government of Alberta has changed its policy regarding‘grénts to

the plants.

The policy of~the Alberta Department of Agriculture and the
municipalities upfgg/DéEembcr 175 was to provide two-thirds of the
money required for b;}1d1n9>and renovating plants (Tables B-7, B-8, and
B-9). For exampie, the Déﬁartmen£ of Agriculture and the municipalities

each contributed $15,000 out of the $45,000 required for constructing

the Beiseker Seed Cleaning Plant in 1957.. This policy was, however,

changed to that of making the plants se]f—re]iant?after 1980. To en- ~

£y

force this policy, grants from the Departﬁent of Agriculture were
limited to a maximum of $15,000 (Tables B-8 and B-9). This means that
plants can expect no more than $30-,000 from the municipalities and the
A]berta‘Department of Agriculture. The Department of Agriculture be-
lieves that the financial prob]éms of these plants can be solved by
raising the seed cleaning service‘ratés and by having an adequate
reserves strategy. -

. The plants in Alberta are also facedlwith the problem of excess
capacity. The plants' capacity can be defined in two ways-~by the en-
gineéring definition and by the economic definition. |

The engineering definitioh of capacity is given by Professor

Smithies in the following way: |

By full gapacity output, I mean the output that the onisting

S



stock of edaipmont is intended to produce under normal working

conditions with respect to hours of work, number of shifts, and

so forth. ‘
Thus, the plant's full capacity is its technical capacity to produce a
specified amount or quantity of services and/or gbods in a given period
of time, such as a day, a year, or its Tifetime. The engineering full
capacity of Alberta sclected plants is 150 bushels per hour for b]ants
with one indentz, and 187 bushels per hour for plants with two indents.
(Tables B-10 and B-11) This medhs that the plants with one indeht
should clean 264,000 bushels of seed, working eight hours a day for
220 days per annum3. ‘The calculations are outlined in the foothote to
Table B-10: The plants with two 1ﬁdents‘shou]d clean 329,120 bushels
of seed to operate at full capaéity, However, as shown in Table 1.3,
some of the plants clean less than 264,000 bushels of seed per annun.
The percentage of selected p]antSWWhich cleaned Tess than 264,000
‘bushe]s of geed per annum ranged from 597 in 1970 to 17% in 1975.

The economic definition of tHe plant's full capacity is its
optimum plant output which, in turn, is defined as: "“That output Tevel
associated with full competetive equih’bm‘um.”4 In the.case where an
individual firm is facing an ii]—defined or institutional markef, capac-

ity may be defined as that output Tevel at which the firm's average cost

lUganda Economics Association, The Uganda Economic Jowurnal,
Volume 1, Number 3 (Kampala: Makerere Institute of Social Research
PubTications, P.0. Box 16022, 1973), p.310.

, 2The indent cylinder separafor is the machine uséd by the
plants to separate seed according to its length.

3220 days are\%he possible worﬁing days, echuding.Saturdays,«x
- Sundays, and the public holidays in Alberta. i

4Uganda Economics Association, op. ett., p.310.
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TOTAL NUMBER OF BUSHELS OF SCED CLEANED BY THE
SELECTED ALBERTA PLANTS (}870—1975) E

o

Table 1.

3

Code - a- '
Number: 197Q 1971 1375 1973 1974 1975
- LARGE VOLUME PLANTS
1 320,010 398,293 - 416,561 . 411,613 380,439 398,768
2 354,198 325,669 280,872 339,112 430,516 412,589
3 99,972 205,023 232,621 333,482 288,607 354,472
4 361,731 414,038 355,896 372,508 349,232 400,091
5 449,232 . 652,472 575,765 588,985 584,204 664,333
6 352,772 - 346,880 371,756 314,566 399,597 402,698
7 301,182 331,755 23,223 414,53 482,226 440,108
8 378,338 338,371 358,922 361,529 343,275 381,076
9. 332,088 410,578 416,633 417,607 469,876 384,941
10 267,970 438,424 306,706 367,628 335,344 362,136
211 430,428 - 302,785 331,808 . 361,731 351,612 219,214
12 165,100 243,196 233,502 304,250 311,895 321,363
SMALL VOLUME PLANTS
13 380,217 264,984 195,908 181,847 270,821 305,000
14 289,516 217,670 219,190 269,365 296,280 313,864
15 210,908 216,098 283,522 289,395 300,529 352,929
16 - 248,853 242,255 215,259 255,098 285,128 259,120
17 232,223 242,246 242,738 255,423 300,655 269,697 -
18 307,586 217,975 276,974 263,957 313,468 264,786
19 248,606 276,085 262,398 255,607 286,925 - 363,988 !
20 . 236,756 294,425 273,851 288,361 301,813 - 305,703
21 187,908 167,310 152,983 179,939 201,895 210,000
22 203,121 215,161 215,548 205,519 298,294 329,625
23 308,181 203,277 163,845 174,371 203,408 229,466
24 282,017 284,319 256,789 266,841 293,086 304,464
25 262,932 278,402 246,266 261,245 268,521 261,539
26 228,294 249,612 206,644 232,939 211,374 288,114
27 210,519 235,525 213,107 254,424 263,906 292,658
28 204,712 218,312 187,199 176,475 205,383 250,055
29 197,530 266,571 286,368 291,582 332,609 360,877
Note: Percentage of selected large and small volume plants which
cleaned less than 264,000 bushels of seed was as follows:
1970 - 59%; 1971 - 41%; 1972 - 52%; 1973 - 45%; 1974 - 17%;
2275 - 17%. °
Source: 7 sstionnaire,and Alberta Department of Agriculture, Field

Crops Section, "Annual Summar

y of Grain Cle
Cc "2 Seed Cleaning Plants, 1970-73"

aned by Municipal

v
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is at a minimum. By either definition, plants within an imperfect mar-
ket structure likely operate at less than full capacity when they are
producing where their maréina1 cost is equal to their marginal revenue.

Capacity under-utilization is‘caused partly by lack of storage
facilities and partly by scasonal demand patterns which might, in
fact, be an indirect cause of the low net eérnings. Most of the farm-
ers prefer to have their seed cleaned in late winter and spring. Con-
sequent]&, seed cleaning plants' capacities are under-utilized during
sumier and fall. Overtime operations during peak seasons, and upused
capacity at other times, contribute to higher opcr;ting costs and man-
agement probTems. The quality of cleaned seed inevitably goes down
during the spring rush. The pr]ic policy question becomes that of
determining the plants' reserve, output and pricing policies.

The purpose of this study is to deve]ob a pricing framework
based on costs, reserve requirements, and the démand characteristics

of seed cleaning services.
Organization of the-Study

Chapter I'identifieé and analyzes the plants’ problems,. and
proposes methods for solving them. This study is based on the back- .
ground 1nformat1on presented in Chapter II about the history of the
plants, their organizational structure, nature of business, and
sources and_app]ications of fﬁnancel The méthbds used in this study
are'presentéd in Chapter III. The first part of Chapter IV reviews
1nternat1ona]]y -accepted co-operative principles and business pract1ces
the empwr1ca1 results from a test of the applicability of these prin-

c1p1es and practices to selected Alberta seed cleaning plants form the



second part of Chapter IV. Chapter V analyzes and interprets empirical
results of the pricing and output poiicies based_on the plants's costs,
< reserve requirements, and demand characteristics of the seed cleaning
service. Conclusions based on the analyses and economic interpretations
in Cﬁépters IV and V are then uéed, in Chapter VI, to make recommenda-
tions for an appropria{e economic output and pricing policy for co-

operative seed’c1oaning plants in Alberta.



CHAPTER 11

ALBERTA MUNICIPAL COQOPERAUIVE
SEED CLEANING PLANTS

Background

Before the introduction of seed cleaning a lants in Alberta, far-
mers were faced with the problems of the spread of ! nox1ous weeds and
lack of adequate seed cleaning facilities. The Department of Agricul-
ture introduced portable seed cleaning equipment for\f;rmer groups 1in
the’1930's. ‘The Tate 1940's saw the introduction of Ehe stationary
custom c]eaning plant when portable equipment Was‘assemb]ed in the
vacant army drill hall at Camrose. In co;operation with the farmer
shareholders' co- operatives and the municipalities,. the Department of
Agriculture embarked on the task of constructing large wood crib sta-c
tionary plants. ~The 1n1t1a] ‘machinery consisted of four cylinder -in-
dent machines, and some p]ants included a buffer machine. The holding
capacity of these plants was about 10,000 bushels, and throughput aver-
aged one hundred bushels ber hour. Dockage removal averaged 25%, and
cleaning charges were 3¢ to 46 per bushel on incoming weigﬁt sTo date,
Alberta has seventy-five co-operative seed cleaning plants ;trateg1ca]]y
1ocated throughout the province. (Maa 2.1) The progress made in the
construct1on.of seed cleaning and treating facilities in Alberta from

© 1948 to 1975 is shown in Table 2.1. Four plants were built in the 1940's,

thirty plants in the 1950's, thirty-four in the 1960's, seven plants

10



MAP 2.1
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25,

Manning

Grimshaw
Nampa
Fairview
Dawson Creek
Rycroft
Falher

High Prairie ,

Valleyview
Sexsmith
Wembley
Boyle
Barrhead
Westlock
Radway
Vilna
Bonnyville
Morinville
Gibbons -
Josephburg
Willingdon
St. Paul
Myrnam,
Clandonald
Marwayne

NAMES OF ALBERTA MUNICIPAL CO-OPERATIVE
SEED CLEANING PLANTS (1975)-

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41a.
41,
42.
43.
44,
45,
46.
47.
48.

4
KEY TO MAP 2.1

Stony Plain
Mundare
Vegreville
Innisfree
Vermilion ‘
Paradise Vé11ey
Holden
Leduc
Warburg
Wetaskiwin-
. Camrose
Strome
Lougheed
Wainwright
“Edgerton
Provost
Ponoka
Bashaw"
Forestburg
Alltance
Coronation
Stettler
Clive
Bentley

49.
50.
51.
52.
53.
54.
55.
56.
57,
58.
59;
60.
61,
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72,

Innisfail
01ds .
Three Hills
Delia (Starland)
Oyen
Carstairs
Beiseker
Rosebud
Balzac
Strathmore
Okotoks
Blackie
Queenstown
Nanton
Vulcan
Carmangay
Enchant
Granum
Coaldale
Taber (Fincastle)
Craddock
Foremost
Milk River
Medicine Hat

4
#



Table 2.1

NAMES OF ALBERTA CO-OPCRATIVE SECD CLEANING PLANTS
AND YEARS WHEN THEY WLRE BUILT

P ——— R ey "'-\“"‘___,.“:““_ e I T —_—
Period Number Plant Names and Years Built
_.___N__*_~____~__*,ﬁ_____\_‘_~_____,________‘______*-__~___“M__M_y‘\__

1940s 4 1948: Camrose
1949: Morinvi]]e, Westlock, Hetaskiwin

1950s 30 1951 Marwayne
1952 Mundare, Vegreville
1953: Rosebud, Strome, Vermilion
1954 ; igheed, Myrnam, Paradise Valley, Hillingdon
1955: Leduc, Stony Plain -
1956: Balzac, Blackie
1957 Alliance, Beiseker, Fincastle, St. Paul,
R Strathmore ]
1958: Innisfree, Radway , Sexsmith, Three Hills,
Vulcan, Wainwright
1959: Bashaw, Carmangay, Innisfail, lanton, Okotoks

1960s 34 1960 Barrhead,‘Falher, Holden, Provost, Queenstown,
. Rycroft, Stettler ’

1961: Bentley, Carstairs, Craddock
1962: Delia, Fairview,‘Grimshaw, Ponoka
1963: Gibbons, Granum
1964: Coronation, Dawson Creek, Medicine Hat, Warburg
1965: 01ds, Oyen .
1966: Edgerton, Forestburg, High Prairie, Nanpa
1967: Boyle, Milk River -
1968: Clive, Toaldale, Enchant
1969: Manning, Viina

1970s & 7 1970: Lisburn
]97]:’Bonnyvi]]e,”C]zudona]d
1972 Valleyview
1974 : Foremost , Josephburg, Wembley
1975: Hussar -
TOTAL 75

Source: Department of Agriculture: Seed Cleaning Plants Analysis,
1969-1975, :
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were constructed belween 1970 and 1976 mand there are plans Lo huf]¢)1vn
more plants, |
; . 1 . R .. -

There are several seod cleaning martots wh1gh co;nrnduvw1th the
Tocation of the plants in Alberta au shown on Map 2.1, The.p]antﬂ' Toca-
tions are separated by a distance of approximately fifty mifcs, wfth cach
plant serving a market Within a twenty-five mile radius; \

The plants in each market sell their seed cleaning service. to
nany huybrs who, in 1775, ranged from 150 tb 550 shavcholders.  The
shareholding customers account for 957 of the tota] number of buyers in
each market. The number of sellers found in each markot varies.  The
markets which are far removedafrom other seod cleaning plants have one
seller (one plant) of seed cleaning services. Others overlap, and
farmers in the periphery of these marketc have a choice. of several
plants where they can have their seed cleaned.

The seed cleaning service is differenticted according to quality,
distance, and the managers' efficiency, reflected in lower prices ahd
Tess time taken for cleaning seed. There is freedom for.tho tuyers and
sellers to enter or Teave the market. However, this freedom is Timited
by the high construction costs and volume of seed required to justify

-
th® introduction of a new plant or the abandonment of orie already in
dperation. A1l plants detérmine the prices at which the seed cleaning

service should be sold. Labour is mobile, while plants are inmobile.
—_—

l”A market may be Toosely defined as an area or(%etting within
which producers and consumers are in communication with One another,
where supply and demand conditions operate, and the title to goods
is transferred. The actual movement of goods in spaCe or time is
usually but not necessarily involved." Raymond G. Bressler, Jr.
and Richard A. King, tarkets, Prices o Clerrdgronul Trade (New
York: John Wiley and Sons, Inc., 1970), pp. 74,75, ’



In summary, Alberta plants have many buyers of a differentiated
seed cleaning service. Each plant determines its seed cleaning service
prices, and entry and exit is Timited by the fieavy constructibn costs in-
volved, and seed availability. The plants, therefore, operate under con-
ditions of inperfect competition. Their operation i; based on the fol-
Towing organizational Structure.

- Organizafion
The day-to-day busincss of the plants is carried out by the paid

management responsible to an elected Board of Directors. (Figure 2.1) |
.The Board of Directors, in turn, is accountable to the shareholders of
the co-operative seed cleaning plant. Alberta co—opcrdtive plants are
affiliated with g central board, called "The Association of Alberta Co-
Op Seed Cleaning Plants Limited." FEach plant has nine members on the
Board of Directors, six of whom are elected by members, two are appointed
by the municipality on the recommendation of the Service Board, and one
is appointed by thg Minister of Agricu]ture in the Province of Alberta.
The Field Crops Commissioner is an ex-officio member of the Board of
Directorsl. The term of office for the members of %he Board of Directors
is three years, with the exception of the first elections, when two
directors with the highest votes serve for a period of three years; the
third and fourth, respectively, serve for two years; the fifth and gfxth
members remain in office for one year. This system was designed to‘gnsure

continuity in the running of the plant's affairs. A substantial number
T ,

' 1From Alberta Department of Agriculture, Suggested Supplemenial
By-Laws for Seed Cleaning Plants Co-operatives Incorporated Under the
Provisions of the Co-operative Association Act (E_dmonton: Department o
of Agriculture), p.2. : .
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s

of farmers in Alberta are members of the co-operative seed cleaning

plants.
Figure 2.1
HIERARCHY
The Association of Alberta Co-0p
Seed Cleaning Plants Limited
H
o
Shareholders of Alberta Co-Operative
Seed Cleaning Plants
Board of DiroCtors'
: The Plants' Management and Other Emplovees
Legend:

~——— The' direction of the arrow shows the flow of power. For -

ample, the Board of Directors is responsible to the sharc:
holders. )

—='=) Relationship does not involve power. For example, the Associ-

ation of Alberta Co-Op Seed Cleaning Plants Limited does not
control plants. o

Y

The tota]lnumber of Alberta plants' shareholders was 20,431
members in 1973. The number of shareholders of eaéh plant varies,
.ranging from 150 toil,BOO in 197713 However, the average number of
shareholders for tﬁe seven selected large plants was 404, and that of

the eight selected sma1

Tha plants in Alberta hold one annual general meeting, which is usually

not well attended. The average attendance at general meetings for the

. 1From Alberta Department of Agriculture, Seed CZea%ing Plants
Annual Reports (1970-77),
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plants examined in this study was twenty-one members .
Employment opportunities offered by these co-operatives are Jow.
The average number of employees, for the sample used in this studv, was

one seasonal and two permanent employees.
Seed Cleaning

As already defined, seed cleaning is the proéess whereby weed
-seeds, other crop seeds, stems, leaves, broken seed, and dirt, are re-
moved from seed to produce a high quality product for planting. The
plants in Alberta use three machines to accomplish this work: (1) the
air and screen machine; (2) the indent cylinder separator; and (3) the
brecision grader.

The air and screen machine has én air leg which removes pieces
of pod hulls, dust and other high chaffy material; The scalper screen
removes long straw and large bulky trash. The top screen' in each shoe
scalps off large material, and the bottém screén sifts out dirf, splits,
broken or undersized Kernels, and the small trash. Seed ig‘subjected to
a second air separation before it is discharged. The main function of
the air dnd&scfeen machine is, therefore, to separate light material aﬁd
small seed from thé rest of the seed.

The inden. cylinder separator1 is used to separa}e seed accord-

ing to length. The precision grader2 separates seed according to width.

_—

1“The indent cylinder separator is a rotating, almost horizon-

tal cylinder with a movable, horizontal separating trough mounted
“inside it. Thousands of half-round recesses or indents line the
inside surface of the cylinder. As the cylinder revolves, it cre-
ates centrifugal force which helps to hold seed in the indent.
Short seeds are held in the indent until the cylinder turns to the
point where the indent is inverted enough for gravity to cause the
seed to fall out of the indent into an adjustable trough." Krishan
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Sources of Finance and Rescrve Practices

The biggest source of finance for the plants is the provinciq]
and municipal grants which accounted for two-thirds of the plants' con-
struction and renovation costs up to December 25, 1975, as is explained-
in Tables 8—7, B-8, and B-9. This source, however, is now restricted to
$15,000 each from the Department of AgricuTture and the municipality
during the period 1975 to 1980, after which the plants are expected to
be self-sufficient. The average amount of grants to the ten selected
plants in Table 2.4 was $5,848 for the period 1972 to 1975.

The second source of finance for Alberta plants is that of de-
preciation. For the ten selected plants in Table 2.4, it accounted for
an average of $3,768 bethen 1972 and 1975.

Net earnings are another source of finance for the plants. As
}ndicated in Table 2.4, the ten p]gnts averaged $2,308 between 1972 and
1975. The rest of the sources of finance include: redﬁction of -prior

ears' dividends, income tax refunds, interest from savings certifi-
cates, decrease in inventorya increase in accounts payable, and decrease

in deposits on shares.

Kumar Chawla, Evaluation of Seed Cleaning Machines (Edmonton:
Engineering Field Services Branch, Alberta Department of Agri-
culture, 1977), p.6.

2 The grader is a size separator that classifies seed either
by width or thickness. It employs cylindrical screens or "shells"
that are mounted horizontally and have slotted or round perfora-
tions. "In operation, the seed lot to be separated is fed into one
end of the rotating shell where it tumbles and migrates towards the
tail end. Separation is made by the perforation located in the
bottom of the grooves. The rim of the grooves turns the seed up
on edge so that its-side or thickness dimension is presented to the
perforation. Thin seed falls through, while thick seed is re-
jected. The No. 6 Carter precision grader is designed to use six
perforated cylinders for sizing material." Chawla, Op. Ccit., p.ii.
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The funds are mainly spent on the purchase of term deposits
and fixed assets, The average amount of money spent on buying term
deposits, as shown in TabJe 2.4, was $16,843 between 1972 and 1975 for
the tén selected plants; an average of $5,987 was spent on buying fixed
assets; and the .average amount of money spent on the payment of redemp-
tion of shares and taxes was $393 and $607 respect1ve1y

In summary, thore are four important sources of plant reserves:
‘(1) grants; (2) sales of shares; (3) deprec1at1on, and (4) net earn- |
ings. Their total must be increased to fil11 the gap Teft after the
termination of thevgovernment grants. Furthermore, reserves should be
cumulative over time, However, the figures in Tables 2. 4, B-12 and
B-13, show that the plants reserves have not been accumu]at1ng over
recent years.

Reserves constityte the financial basis for construction and
renovation of plants ip the absence of government grants. With Timited
opportunity to sell shares, resérves must be financed from dépreciafion s
and net earnings. Depreciation may bé adjusted to reflect the increas-
ing construction Costs, and seed cleaning pr1ces must be increased to

match the 1ncrease in depreciation and to expand net earnings.



CHAPTER 111
METHODOLOGY
Introduction -

Chapter I of this enquiry identifies and analyzes the problems of
seed cleaning plants in Alberta as: (1) operating at a loss; (2) under-
utilization of their capacity; and (3).inadequate reserves. The pos-
sible causes of these problems are: inappropriate pricing (service
charges) and output and reserve policies. The following data are re-
quired for formulation of ;he appropriate policies for the plants in
Alberta: (1) the plants' costs, i.e. total; fixed, variable, aCerage
total, and marginal; (2) the plants' revenue, i.e. total, averagé, and
marginal; (3) service charges; (4) throughput' (5) the plants capac{ty;
andH(6) the application of co- operat1ve principles and bus1ness prac-
tices. A sample was se]ected to facilitate the collection of these

data.

a

Selection of the Sample

A stratified random sample of twenty-nine Alberta plants was
selected because a proper]y sampled population gives reliable and un=

biased estimates of population parameters at g fraction of the cost §f

26
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full enumeration. The identification and location of each of\the twenty-
nine plants is indicated on Map 3.1. Twenty-nine plants were considered
to be a good sample. size, because they represent 507 of the f]fty e]qht
p]ants that had data for at least f1ve years l}hroughput was used in
Stratification because 1t was related to the p]ants capacity utw]\zat1on
problem, and it is the independent var1ab]e of the functions used in thisA
analysis. The fifty-eight plants were first divided into two sections
| according to throughput, and then were arranged a]phabetica]}y ?h.each
stratum. The piants thch cleaned 300,000 or more bushe]s'of;seed in
1973vwere grouped together, while the second group was composed of those
wh1ch cleaned less than 300,000 bushels of seed “Throughput of 300,000
bushels of sced was chosen because it was the m1d figure of the Seed
cleaning plants"' throughput for 1973. The purpose of stratifying was
to find the differences and/or similarities between the large and small
volume plants. |
In a simple random sample, each element has equal probability of

being chosen, Assuming the population size 15 N, the probability of
se]ect1ng one element is 1/N. (Cards or s]1ps of paper may be used in
this method, and are norma]]y numbered accord1ng to the number of ele-
ments there are in the population. They are put 1nto a container, mixed
thoroughly, and then picked one at a time until the number of cards or

s]1ps of paper is equal to the sample size requlred Alternatively, a
table of random numbers can be used in selecting a simple random sample.

A table of random d1g1ts consists of a series of the digits

0, 1, . . ., 9, each digit occurring with the same relative frequency,
but in a manner deemed to be random. The population is numbered seri-

ally, and an arbitrary point on the table of random digits is chosen as
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6rimshaw
Fairview
Rycroft
Falber
High Prairfe
Boyle
Barrhead
6ibbons
Stony Plain
Yegreviile
Holden
Warburg
Edgerton
Provost
Ponoka

Forestburg

Map 3.1

ALBERTA MUNICIPAL CO-OPLRATIVE Step -
CLEANIHG PLANTS SELLLTD FOR
STUDY IN THIS RESEARCH

Coronation
Bentley
Innisfail
[
Delia
Beiseker
Rosebud
Strathmore
Okotoks
Blackie .
Queenstown
Nanton

Yulcan

Medicine Hat
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the starting point. A consistent pa'lon the table of random digits is
followed until the required sample size is selected. The use of a simple
random sample facilitates the uve + probability models of distribution.
Conclusions are made from the resuirts of the application of probability
models.

A questionngire was formulated and tested on two plants to find
out how much time it was going to take to answer all the questions, and
to test for their clarity. A final questionnaire was then designad,
based on the results of the test of the first one. The plants included
in the sample received thi. q¢esti5nnaire before they were visited,
giving the managers enough time to work out some of the required data,
such as tie .costs of production, revenue and service charges for the
years 1970 to 1975. These plants were Tater visited to cofﬁgct the
questionnaires and to'carry out on-the-spot 1ntérviews, which included
questibns raised by the managers. Secondary data, collected from the

annual financial reports of the plants, were also used. The following

procedure was used in this research. i

" Application of Co-operative Principles and
Business Pract1ces by Alberta Plants

‘This research reviews the development of co- operative pr1nc1p1es
and business practices, and finds out whet1er the plants in A]berta apply
them. Ten questions were used in test1ng the application of these prin-
ciples and practices by the selected plants in Alberta. The method of
scor1ngﬁwas 10% where co-operative princip]es and/ér business practiceé
s,,:.,\o;&ere app]ied,‘and 0% if they\wege not followed. The conclusions drawn

“from this analysis show the pricing objectives of the plants in Alberta,
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and arc used in determining the plants' output, price, and re Q5

pb]icy.
The Models Used in This Study

The pricing and output policies for Co-operative plant, 4o
dérived frpm calculations of marginal cost, marginal revenue, ;aice,
average revenue (demand), average total cost, and the average variable
cost. These calculations are, in turn, derived from their respective
total costs, total table cost, and demand functions.

The total cost ‘model used in this study was defined as:

1C = Go + alQ + QZQZ + Q3Q3 + U

where Q = bushels of seed cleaned
TC = total cost in dollars . \\\\
U = the error term, and ’\\
) a = parameter estimates meet Chiang's1 restrictions
S 2
MC =TC" = oy ¥ 2a2Q + 3a3Q

-1 o 2

ATC = TC = a Q * + oy + azQ + a3Q

—= 0
The total variable cost model used in this research was as

follows:

WC =y, + v41Q +Y2Q2 + Y3Q3 +U

total variable costs

It

where TVC

1"In sum, therefore, the coefficients of the tota] cost function
should be as follows: a,c,d >0; b <0; b2 <3a¢c." Alpha C. Chiang,
Fundamental Methods of Mathematical ceonomies, Second Edition (New
York: McGraw-Hi11 Book Company, 1974), pp.264,265.
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Yo = intercept

error term

"

The average variable costlfunction is therefore as follows:

The demand mode] used in this research was:
| p = BO + BlQ + U
where P = price
Q
U

bushels of seed cleaned

1

error term

JThe marginal revenpye function is therefore equal to:
PQ = 60 + ZBlQ . ’
where Bl <0 under imperfect competition
or 61 =0 under perfect competion. Average revenye ¢
is equal to demand.
The ordinary least sqQuares estimz. ng technique was chosen because
of the following advantages: ‘ l
1. the ordinary‘]east squares method does not require
many observations, and its computatigna] procedure is simp]é;Aand
2. parameter estimétes obtained by the ordinary least
squares estimate without bias are the true parameters of the popu:

lation. This study was based on the-ordinaryb]easf squares assumptions

outlined by Koutsoyiannis.l

1"1. U., the error term, is a random variable representing ¢
linear comﬁination of omitted minor variables. .
2. E(Ui) = 0 for all i>--This means that the mean of Ui is zarp.
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A

Hypotheses

The significance of parameter estimates is tested by using the
t-statistic at the 95% level of significance. The null hypothesis is
that the &—, ;—, and ﬁ-coefficients of the explanatory variables of‘the
total cost, variable costs, and the demand madels are not significantly

different from zero.

The null hypotheses are:

HO : Bi = 0 for the demand function,
HO : A1 = 0 for the variable cost function, énd
H0 : A] = 0 for the total cost function.

The alternative hypotheses are:

~

Hp @83 70
H1 : o # 0
ng : Y_i 75 0

meaning that the parameter estimates are significantly different from

zero. The importance of this test is to find out if the parameter

3. There is constant variance of U in each period.

4. U;j has a normal distribution. "

5. EZU-,Uj) = 0.for all i not equal to j. This means that
the values o% Ui are independent of each Other.

6. The error term is independent of the explanatory variables
in the total cost, variable costs, and demand models.

7. The_independent variables are not perfectly linearly
correlated.

8. The explanatory variables are measured without error.

9. The relationship is correctly specified." A, Koutsoyiannis,
Theory of Econometrics: An Introductory Exposition of Econometric
Methods (London: The Macmillan Press Ltd., 1973), pp.54-57.
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estimates of the 1ndependent variables could be relied upon in explaining
the variability of the dependent variable which was total cost, price,
and var1;bie costs in this study. If the paramter estimate of the ex-
planatory variable is significant, it means that that independent vari-
able cannot be ignored when considering factors which are likely to in-
fluence the total costs, total variable costs, and price.

The multiple coefficient of determination is tested with the
F-statistic at the 957 Tevel of confidence. The nu?]\hypothesis is
0" R2 = 0, meaning that the explanatory variables are not significant
in explaining the var1ab111ty of the dependent varlab]e The alterna-

H

tive hypothesis js H1 : R # 0, meaning that the independent variables
.are s1gn1f1cant in explaining the var1ab111ty of the dependent variable.
‘ The covariances from the computer pr]htout of the explanatory
variables are used to test for the presence of mu]tico]]inearity The
presence of mu]t1co]]1near1ty means that one of the assumpt1ons of the
ord1nary least squares method has been violated. The parameters are: in-
determinate, making it d)ff1cu]t to obtain numerical values for each
‘ parameter separately, a’ﬁ the standard errors might be 1arge The ex-
p]anatory variables are sa1d to be collinear if the t- tests are 1ns1g—~
nificant, while their mu]t1p1e coefficient of determination is s1gn1f1—
cant at the same levels and vice versa. The importance of this test is
to isolate those independefit var1ab]es which wou]d make the resu]ts of
‘the regression analysis inadequate in explaining the variability of
dependent var1ab]es at a spec1f1ed Tevel of confidence ’ ; \&y
Autocorre]at1on or serial correlation of the random variable is
a case where some of its vari bles are not 1ndependent of each other

It may be caused by any of the following:

A
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1. omitted explanatory variables;

2. mis-specification of the mathematical form of thg modél;

3. interpolations in the statistical observations; énd

4. mis-specification of the true random term.

Autocorrelation may affect the parameter estimates and the standard er-
rors in the following ways:

1. The variances of the parameter estimates and those of the i
error term may be underestimated, thus resulting in inefficient pre-
dictions based on the ordinary least squares estimates,

2. The parameter est1matcs of the ordimary least squares may
be stat1st1ca]]y unbiased even when the residuals are serially corre-
lated if the expected value of“the parameter estimates is equal to the
true parameter,

The Durbin-Watson Statistic is used to test for the presence of auto-
correlation. The nu]]&hypothesis is Hof: D.W.S. <dl. The alternative
hypothesis is Hl : D.W.S. >du. The test is said to be indeterminate if
the calculated burbin-Watson Statistic is d1 <D.W.S. <du.

Solutions for autocorrelation depend on its causes. If‘it is
caused by omitted variables, the model may be redefined to include a]]
the re]evant variables. If autocorrelation is a resu]t of mis-

spec1f1cat1on, it may be solved by changing the initial mathematical

form of the model.
Pooling Cross-Section and Time Series Data

The cross-section and time serics data used im this research were

)

“pooled bécause twenty-seven out of the twenty-nine selected plants had

" the same engineering capacity. The disadvantage of pooling the data

VoL



was that it obscured the effects of volume of throughput on management,
cost profiles, and reserve problems, which would have been obtained .by
separate cross-sectional analysis of the larger and smaller volume

¥
plants.

The Plants"' Pricing and Output Policy

Since the co—operative plants' objective is to Operate at cost,
i.e. to recover their costs of production without making profit, they
can price either where their average cost is equal to average revenue
or where~their margfna]lcost is equal to their average total costs. The
third pricihg strategy will be to equéte marginal cost to marginal
revenue to determine optimum output. As indicated above, this pricing
strategy requires information about marginal revenue. For the approach
to be reliable, however, the plants’ costs should have depreciation
which has been adjusted aecord1ng to changes in the constructions costs.

The fourth pr1c1ng strategy is to price on the long-run average
cost curve according to a prior determination of throughput, using the
mathematica] average cost function Deflated data, with 197i as the
- base year, is used SO as to fac1]1tate the ca1cu]at1on of prices for
different outputs in the subsequent years. , The minimum price should
be the one obtained at the plants’ optimum economic capacity,'which is
the minimum point on the Tong-run average cost curve.

Reserves for these plants will be determined in the following
way: Ca]cu]at1ons for depreciation, based on historical data, will be
adJusted annua]]y with the annual percentage increases in the plants'

construct1on costs. For instance, if depreciation for a plant's third

year is §$3, OOO and the percentage increase in its constructions costs
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is 10%, depreciation should be $3,300.

In summary, the econometiic pricing strategies for the plants
will depend on the results obtained from the demand and cost analysis.
Plants may choose from among four pricing strategies, which form the
main subjects of the subsequent chaQters. Following the choice of
strategy, the indicated price must be adjusted to accommodate a suitable

reserve policy.



CHAPTER 1V

‘CO-OPERATIVE PRINCIPLES AND
BUSINESS PRACTICES

The first step in this study was to look at the'historicalLﬁ
development of co-operative principles and business practices follow-
ing the Industrial Revolution in Europe in the mid-1700's. The Indus-
trial Revolution in_Europe caused technological advancement which, “in
turn, led to mechanization'and the introduction of factories. There was
an increase in the production of goods and Eérvices,'which raised the
sfandard of 1iving and Towered the prices for goods and services. The
feudal system collapsed, and mercantilism was replaced by open competiQ
tion. Although the Industria] Revolution 1in Europe bfought technological
progress, it also produced social and econ;mic problems. The workers
were exploited, self-sufficiency in agriculture was abandoned, the rate
of accidents inéreaséd, and unemployment, hunger or shortages of f
and class conflicts were common. Economic cycles of inflation an
deflation followed.

Solutions to the problems of the Industrial Ré@o]utionahad to
beffound. ‘People 1ik¢ Karl Marx and Friedrich Engels proposed the
abolition of capitalism and thé introduction of a state-controlled
system. Others, such as the Rochdale Pioneers and Raiffeisen insisted
on the preservation of capitalism and working out ways of improving it.

The Rochdale Pioneers made the work of Robert Owen bear fruit.

37
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by introducing the Rochdale Pioneers' Society 1in 1844, based on the
following principles: open membership, oﬁe man-one vote, cash trading,
membership education,'po]iticai and religious neutrality, no unusual
risk assumption, Timited® interest on stock, goods sold at regular retai]
prices, and limitation on the number of stores owned and_net margins
distributed according to patronage. These Co-operative principles are
discussed below.

The Rochdale Pioneers were interested in having a co—operativc
society which would be open to all peoé]e who were interested in Jjoin-
Cing it, irrespective of their SeX, race, religicus and political be-
liefs. They went ahead and-introduced a society based on open member-
ship. The only barrier to entry was based on bad character or behaviour.
Modern co-operatives differ in executing this principle. Before Joining
a co-operative, application forms are filled out and submitted to the
, Board of D1rectors who have the power to reject or accept the app11cant
Somet1me$ 1t 1s necessary to 11m1t membership where forces outside the
management's control dictate that this be done, such as limited capacity
for processing fac111t1es Co-operatives have certain requ}rements which
app]icants have to pass before they are éccepted as members. Membership
is vo1untary,_however, and all megbers are considered to be equat.

The Rochdale Pioneers introduced another principle, that of gne
man-one vote. This principle ¢tave all members of a co-operative equal
voting power, irrespective of the number of shares held and investments
each member had with the co-operative. This principle is not practiced
by all co-operatives to date. Several methods of voting are used.

These methods are:

1. One man-one vote.
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2. Vote according to patronage on a dollar volume or some other
basis, but with a Timitation on votes cést.

3.. One man;one vote, plus additioﬁa] votes based on patronage,
on shares of stock, or on some other basis.

4. Vote according to shares of stock. Mississippi Coopérative
law provides for‘an option of votingAaccording to shares of stock, for
examp]e.1

Some economists, such as Ewell Paul Roy and Emelianoff, argued
that it was unfair to expect members holding different shares and in-
vestments within a co-operative to have equal votes. Digby went further
and stated that even societies making up the British Wholesale Societies
held one vote per co-operative society at quarterly meetings, plus ad-
ditional votes which were proportional to their patronage with the
British Co—operative;'Who]esale. Hé 1hsi§ted thaf there should be a
Timit in voting power, but not necéssari]y ohe man-one vote. FEmelianoff
argued that:

Cooperatives vote equally in their associations beoadse'they are,
for all practical purposes, economically equal, not because they
strive for economic equality. There cannot be a more striking and
persuasive illustration of this fact than the very case of the Rogh-
dale Pioneer; themselves, who were perfectly equal in their poverty.2

This pfincip]e, which was introduced to ensure that Co-operatives were
democratical}y controlled, is stil] practiced by many co-operatives.

Members of a co-operative have equal votihg power and equal control over

the affairs of their co-operative. Votihg by proxy is permitted in some

'lee1] Paul Roy, Cooperatives: Today. and Tomorrow, Second Edition
(Danville, I1linois: The Interstate Printers and PubTlishers, 1969),
pp. 202, 203. .

2Ibid., p.203.
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co-operatives and disallowed jn others.

Cash trading was introduced to encourage éhrift on the part of
the members and, at the same time, to safeguard the cotoperative” organi-
zation as a who]e against loss and poss1b1e bankruptcy through<bad debts.
To date, some co-operatives offer credit facilities, especially in those
areas where they are competing with other business enterprises which
offer credit facilities. Although cash trad1ng 1s a good business prac-
tice, it may not be regarded as a co- operative pr1ncip]e.

The Rochdale P]oneers provided education to members of their
co—opefative, because they needed training in business practices and
about co-operation. There are co-operatives to’date which organize
courses for‘their members and employees; other co-operatives do not
organize courses for their members, but all the co-operatives provide
knowledge about their co-operative during meetings. Ewell Paul Roy
argued that membership education is not a co-operative principle be-
cause it is not universally pract1ced by all co- operat1ves

Religious and po]1t1ca1 neutrality were necessary when the
Rochdale Pioneers started their consumer co-operative, because they
were interested in getting many members So as to expand their businesss.
Most modern co- operat1ves are open to peop]e of all religions and poli-
tical part1es " There are, however, some -co-operatives which are organ-
ized on political and religious bases. Religious and political neu:
trality are not co-operative princip]es becatise there are co—opefatives
which have members of one religion or oné po]itica] party, yet they are
co-operatives. It is, however, advisable for Co- operat1ves to accept
membersh1p irrespective of political and religious beliefs.

The Rochdale Pioneers introduced the principle of no unusual risk
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assumption because they did not have enough capital. The no unusual riﬁk
assumption is not regarded as a Co-operative principle because it s very
difficult to measure or estimate risk or unusual risk. Speculative ven-~
tures may, however, be avoided,

.Payment of patronage rebates to the co-operative shareholders,
from the co~operative's net earnings, is one of fhe universally accepted
co-operative principles. Rebates are paid to ﬁhe shareholders of the |
co-operatives according tobthe volume of business they have carried out
With the co-operatives.

Limited jnterest on stock was practiced.by the Rochdale Pionkers
as-one of their co-operativc orincip]es The aim of this principle was
to discourage outs1de 1nvestors who were not members of co-operatives.
Limi ted 1nterest on capital was 1ntroduced for the benefit of those
co- operat1ves which did not dea] in stocks. The Rochdale Pioneers had
a 5% fixed 1nterest rate. However, the rate depended on the supply and
demand for money preva1]1ng in the country concerned at a particular
time. In some co—operat1ves, 1nterest is not paid on common stock,
because each member has one share. Limited 1nterest is, however, paid
on preferred stock. In the United States of America, the maximum Timited
interest rate for oo—operatives is 8%.

The Rocr P1oneers principle of limited number of shares to
be owned by each shareholder of a Co-gperative, is common in many co- |
opeiatives today. The aim of limiting the number of shares held was
introduced to ensure that the co- -operative would be controlled by al}
members and not a few r1ch patrons. Ewell Payl Roy argued that this
principle was illusory because the prinofp1e of one man-one vote ensured -

equal control of the co-operative's affairs, Secon&Ly, limitation on



the interest rate paid to the preferred stock eliminated the danger of
pqving members investing too much stock with their co-operatives. How
ever, limited numberé of shares, plus one man-one vote principles, eone
equal control of the ‘co-operative by all the patrons.

The Rochdale Pioneers had to make a choice betwee . pricing
policies. One of the policies was to sell at market prices, while the
second one was to sell at that price which would have enabled them to
cover their operating costs p]ué»interest on stock without'making net
earnings. The Rochdale Pioncers decided to sell at market prices so as
to avoid pricévwars. To date some co-operatives sell at market prices,
while others sell at true.costs of production. This is not a co-
operative principle, because it is not universally practicad by co-
opératives. The policy of selling at prices which can earn revenue
enough to cover the costs of production for goods and services is not
easy to implement where management cannot easily account for all costs
of production and where net earnings are required for future capital
investments in the co-operative. Selling at a true cost passes on low
prices to the members day by day, while selling at market prices passes
6n the rebate at the end‘of the financial year, Co-operatives have to
act in accordance with the prevailing marketing conditions under which
they are operating. '

In summary, the International Co-operative Alliance regards a
true co-operative as one which follows the principles of open member-
ship, one shareholder-one vote, limited interest on“either stock or .
capital, limited number of shares owned by each shareholder, and payment
of patrondﬁé rebates according to participation. The practices which

are accepted by the International Co—operatiVé Alliance are co-operation
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among co-operatives, voluntary affiliation, plus freedom from state con-
trol. While the Rochdale Pioheers advocated cash trading, membership
education, political and religious neutrality, no unusual risk assumption,
and goods sold at market prices as co-operative principles, they are re-
garded by today's co-operatives qn]y as good business practices.
Application of Co-operative Principles
and Business Practices to Alberta
Co-operative Plants

. The second step of this research was to test for the application
of co-operative principles and business practices'to Alberta municipal
service co-operative seed cleaning plants. Five principles and five
business practices were included in a questionnaire sent to a sample of
plant managers. The method of séoring was to a]]of ten points for thé
correct apnlication of one co-operative principle or one business prac-
tige, and zero for incorrect app]ication ofleither a co—oberative prin-
ciple or'a business practice. The empirical results are presented in
Tables 4.1 and 4.2. |

- The selected large plants follow the principles of open member-
sﬁip, one shareholder-one vote, limited interest on either stock or capi-
tal, limited number of shares owned by each shareholder, and payment of
patronage rebates according to participation. (Table 4.1) In addition
to the co-operatiVe principles discussed above, the large plants follow
the businesiipractices listed below:

1. éhey co;opéﬁate with other co-operatives;
2. tpey have voluntary affiliation and are free from

state contrb]?‘ |

3. goods and services are sold to the shareholders at prices
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wh{ch are enough to recover their operating costs‘without making profit;
and,

4. entrance to the-co-operative is open to all farmers, ir-
respective of their religious or political beliefs.

The co-operative‘business practice which 58.67% of the large se-
lected plants do not apply is that of prqviding education to co-operative
sharehb]ders, the management, and'the public. Failure to caﬁryfout this
co-operative practice could be related to the following: (1) low net
earnings, shown in Tables B-14 and B-15; (2) the reserves probiem, in-
dicated in Table 2.5; and, (3) attitudes. Most of the managers inter-
viewed are of the opinion that education for the shareholders is not
necessary. ‘ |

) The small volume seed cleaning plants differ slightly from the
larger ones in the application of co-operative principles and business
practices. They also apply all the co-operative principles and prac-
tices with the:exception of the practice of educating their members .
and the plants' management. One of the small plants Useg one share-
one Qote, instead of one shareholder-one Véte. Another co-operative
uses a five shares-one VOfe system, instead of one sﬁgreho1der-one vote.
The pkincipie of open membership is violated by one of the small co-
-operative seed cleaning plaﬁts which have predetermined membership.

The principle of limited or no interest rate for share capital is
vio]éféd by four of the sma]i“seed cleaning b1ants. )

In summary,-bgéh large and small volume selected Alberta muni- -
cipal co-operative-seed cleaning plants follow therfincip]es of co-
opération as appro?éd by thé Ipternation@] Co-operat” /7’liance in

Vienna in 1966, with the exception of the principlz of nro\‘ding



/

education to their members. They endeavour to operate on a nhon-profit

basis, providing seed c]éaning services at the Towest possible cost.

For this policy to succeed, however
be based on adjusted rather than on

have adequate prices and reserves.

o

» calculations for depreciation must

historical data, the aim being to

47



A
CHAPTER v

EMPIRICAL RESULTS AND ECONOMIC INTERPRETATION
| Demand Analysis

The third step in this research was tp study the characteris-
tics of the demand for seed cleaning by Alberta Co-operative seed
cleaning plants. The following demand fdnction was used in this
analysis: '

P‘—‘80+VBIQ+U

where P = seed c1ean1ng service pr1ces in cents’
per bushel
SJQ = the amount of seed cleaned in hundreds

of thousands of bushels
U = the error term

\

Demand analysis for twenty-nine selected plants, using cross-

T

sectional data, showed that R2 was not significant at a 95% Tevel of -
conf]dence for any of the separate estimates for the six years from
1971 through 1975, as presented in Tablé 5.1. The t-test showed that
none of the parameter estimates, except the‘one for 1974, was signifi-
cant at a 95% level o% confidence. - The annual horizontal demanq
curves, plotted in Figure 5.1 show that the plants' demand character-
istics are apparently those of perfect competition. However, these
appearances are mis]eadiﬁg, as the co—operatives werebfound to operate

under conditions of imperfect competition.
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DEMAND CURVES FOR 29 SELECTED ALBERTA PLANTS
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The conclusion to be drawn from this analysis is that the plants'
Customers were not strongly price-responsive. The Board of Directors can
therefore charge seed cleaning service rates at least within the range of

Price observed without affecting the demand for the service.
Analysis of the Cost Functions

There were several cost functions used in this empirical study
of the plants' costs, and they were: total cost, total variable cost,
total average cost, marginal cost, and average variable cost. Cross-
sectional and time series data were deflated and pooled in this analysis
because the capacity for twenty-seven of the twenty—nine plants was the
same. It was deflated wiﬁg the annual consumer price indexes in Table
B-6 to facilitate theocomparison of annual prices, for different outputs.
The empirical results of this analysis are discussed in the following

paragraphs.
: <

The Total Cost Function

The total cost function for twenty-nine selected Alberta plants
was:
C =a +alQ +'a2Q2+a3Q3+U

Its empirical results were:

c

n

-4.73 + 2.020 - 0.050° + 0.00050°
(0.93)  (0.03)  (0.0002)

1

Standara errors

Calculated T-values (3,170)
’

(2.179) (-1.898) (2.312)

R™ = 0.5275 F(3,170) = 63.25 D-Watson = 2.32

The sfgns of the coefficient estimates for the cubic total cost function
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were consistent with Chiang's1 restrictions, with the exception of the
sign for the intercept, which was negative. These restrictions, which
apply to a cubic function, are:

1) ags @ >0

1? “3
2) a2, <0

3) (;2)2 <3;3&1‘

The ordinary least squares estimates of the total cost cub1c function
were used to plot the total cost curve in Figure 5.2. The parameter
estimates for Q and Q were significant at 95% level of confidence. The
coéfficient estimate for Q2 was significant at 90% level of confidence.
The F-test for R2 showed that it was significant at 95% 1eve].of confi-
dence. The implications of this analysis were that a 95 ]eve]yof con-
fidence could be placed 1n.the cubic'function of throughput in explain-
ing variations in total costs for the plants,

The-test for autocorre]atioq'showed,that there was no autocor-
relation while the one for mu]tico];inearity revealed that the exp]éna—
tory variables were co]]inear as expected with this specification.

The estimates of the total cost function were used to plot the
total cost curve presented in Figure 5.2. 1Its shape and behaviour is
consistent with economic theory. It has two bends, suggested by Chiang1
and Staffordz. The empirical results of theﬁtota] cost functioﬁ were

used to derijve:the marginal cost and the average cost functions which

were later used in determining prices and output for Alberta piants.

"Alpha c. chiang, op. cie., pp. 264,265

“Stafford, Op. citn, pp. 28,125,
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The average total cost function was obtained by dividing ord1nary
least squares estimates of the total cost function by the number of bush-

els of seed cleaned by Alberta plants. These estimates were:

o

ATC = -4.73 Q"1+ 2.02 - 0.05q + 0.0005Q%

- The average total cost curve plotted from jts function first dec:eases

with the increase in output, until the p]ants"minimum average cost of
9¢ (1975 prices) is reached at the plants' economic capacity of 475,000
bushels of seed, after thch 1t rises. (Figure 5.4) Its U-shape is con-
sistent with economic theory.

The marginal cost function is the first derivative of the tota]

# , =
cost function. The results were as follows:

~

MC = 2.02 - 0.1Q + 0.001502

The marginal cost curve is U-shaped, as shown in F1gure 5.4. It de-
creases with 1ncrease in output until 1t reaches its minimum, after
which 1t rises. It reaches its minimum before that of the average

total cost curve. It cuts ‘the average total cost curve at 1ts m1n1mum

The behaviour of the plants' marginal cost curve is cons1stent with

econom1c theory.

The Varjable Cost Function

The following. total fariab]g/édSt function was used in this

A

analysis:
WC=vy +vy0+y Q2 + Y Q3 Y
o 0 1 2 3 aF

Its ordinary 1east/§quares regression estimates were:
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TVC = - 7.91 + 1.40Q - 0.03Q° + 0.00030°

Standard errors (0.77)  (0.02)  (0.0002)

(1.82) (-1.47)  (1.72)

Calculated T-values

2

R 46.42 D.W. = 2.4

n
i

0.45 F(3,170)

]
t

Table values F(3,170) 2.60 du = 1.7

The signs of the coefficient estimates were consistent with Chiang's1
restrictions which are: Yor Y10 Y3 205 Y, <03 and (Y2)2 <3Y1Y3. The .
t-test indicated that the parameter estimates of the total variable
cost function were not significant at a 95% level of confidence. They
were, however, signﬁficant at a 90% Tevel of confidence.

The F-test for the R2 showed that it was significantly different
from zero at 95% level of confidence. A 95% level of confidénce can
therefore be put in the plants' output, explaining variations in thé
total Variab]e costs. The ordinary least squares. estimates were used

in p¥otting the total variable cost curvé seen in Figure 5.3. Its

shape is consistent with economic theory.

The Average Variable Costs Function 3

The following average variable costs function was obtained by
dividing the total variable costs estimates with the bushels of seed

cleaned by Alberta plants: v
. )

-~

AVC = - 7.91 Q"1 + 1.40 - 0.03 + 0.00030°

'The average variable cost curve plotted from this function deciines with

the increase in output unti1'ft reaches its minimum, after which it

rises. (Figure 5.4) It is consistent with economic theory.

"Alpha C.- Chiang, op. cit., pp.264,265.



Figure 5.3

TOTAL VARIABLE COST CURVE
FOR 29 SELECTED ALBERTA PLANTS
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Pricing and Jutput Policies
for A]bovta Plants
The fifth step of this ctudy was to determine emp1rlca1]J,t1e
output and pricing policies for A]bertk o tse The results presented
in Figure 5.4, and‘in Table 5.2 below, show that they priced at their

Tong-run break-even point wh1Lh is their minimum average total costs.

Table 5.2

RELATIONSHIP OF #M/ERAGK QE”E&:r TO MINIMUM
LONG RUN AVERAZE T(¢7 4L COST S FOR 29
SELECTED PLAHI\ 1271-1975

— _— T ———
- —_— —

1971 7 6 1

1972 - 7 7 0

1973 & 7 1

1975 8 8 o

1975 10 R 1
-

This is consistent with their co-operat; - bu<7;;>s practice oﬁycharg1ﬂg
_pPrices which are enough to recover their tc._.; Cost of cleaning seed
Yoot making profit. Their output was, however, below their economic g&oxv
-1 Iityrof 475,000 bushels of seedL'(TabIe 1.2) In 1975, for 1nstance, ,;
‘twenty-four of the twentv-nine plants sampted, cleaned less than 400 OkJ.
bushels of seed ard charged 9¢ instead of pr1c1ng at more than 10¢ average
cost per bushel for those throughputs. Ten p]anus cleaned ]ess than

300,000 bushels of seed a"d priced at 9¢ lnstead of charg1ng more than 11¢.

g ?‘ff'

. )} -
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Figure 5.4
PRICES AND OQUTPUT FOR 29 SLLECTED PLANTS 1974 - 1975
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The conclusion drawn from this analysis was that the‘;ﬁénts'
prices were marginally highef than their long-run minimum average total
costs, but‘]ower than the actual average cost for their throughput, hence
their low net earnings for the period 1970 - 1975 in Tables B-14 and‘B—lS.
They should price at their average total costs at their respective levels
of output as the calculations in Table 5.3 show.

Secondly,ltheir pricing policy should be related to their reserve
policy. Calculations for depreciation should be adjusted with the per-
centage increase in construction cds<t- as explained in Table 5.4. For
example, the total adjuste - depr.-iation for Beiseker Seed Cleaning . 'Q; '

ant in 1975, using the s - Tine method, would have been 5723§F%i33‘
instead of $42,750 obtained if calculations are based on historical a
data. Adjusted depreciation of\$77,02§tcgius the interest rate earned \
over nineteen years, should give an amount which is not far from the
1975 plants' cost of $270,000. Increase in depreciation should lead to
higher total costs and low net earnings, if prices are not adjusted.
Prices shoﬁ]d be changed to reflect changes in the plants' average
total cost. g

Thirdly, ége empirical analysis of the plants' reserve policy
‘between 1970 and 1975 in Tables B-12 and 8-13 Showed that they were fot .

cumulative over years. The ptants' rese*ves set aside for constructloB\

purposes should be cumulative over the ]Afe of the plant, which ic ap-

. ':“
. N % ’
In summary four pricing and output s rategies were.qohgidered
- ¥
in this analysis. They were: pricing at (1) minimum average

proximate]y twenty years.

total costs; (2) breakeven point; (3) where marg1na1 revenue is equal to

marginal cost; and (4) at the average cost of the p]ant Alberta plants
j



Table 5.3

AVERAGE TOTAL COST FOR THE SELECTED ALBERTA’ PLANTS
AT DIFFERENT LEVELS OF OUTPUT, 1971 - 1975
(IN CENTS PER BUSHEL)

—_— \_*\K‘ —_——
—_— *ﬁ\\\———\m

Bushels ) Ye_a‘rs : L
100,000 11.00 11.5 12.4 13.7 15.2
150,000 10.7 11.2 12.0 13.4 14.8
200,000 9.8 10.3 11.1 12.3 13.6.
250,000 8.9 9.4 10.1 11.2 12.4
300,000 8.1 8.5 9.2 10.2 11.2
350,000 7.5 7.8 8.4 9.3 10.4
400,000 7.0 7.4 s 7.9 8.8 9.7
430,000 6.9 7.2 7.7 8.6 9.5 °
450,000 6.8 7.1 7.6 8.5 $9.39
475,000 .4 6.7 7.3 8.1 8.9
500,000 6.9 7.0 7.6 8.4 935
550,000 7.0 7.3 7.8 8.7 9.7
600,000 7.4 7.8 8.3 9.3 10.3
700,000 9.8 9.5 10.2 13t s
800, 000 11.6 12.2, 13.1 14.5 16.1
900,000 15.2 15.9 17.1 19.0 21.1
1,000,000 19.7: 20.7 22.2 249 273




Table 5.4

STRAIGHT LINE, DOUBLE DECLINING AND THE SUM OF THE YEARS'
DIGITS DEPRECTATION FROM HISTORICAL* AND ADJUSTED**
CONSTRUCTION COSTS FOR BEISEKER SEED

CLEANING PLANT, 1957 - 1975 *\
N
. ' . Sum of>the
Straight Double Declin- M
v = RV ; O Years' Digits
_ §:E Line Method ing Methot Mathod
(@] S O
b O 3 — — —
+ <o i} ] o »
(8] — 4D (&) © Q ) [®] o
- = w o— (e8] or— [40] — Q
n — . < + < + [ )
4+ 4 n o O Wun - (@) w) (@] [%2] (@] w)
v o BB TS ) -4 3 +2 pon + 3
T Cwv jo (%) [%2] ) (%] > (%) —
Year =88 £E£8 = = T < T =
1957 45,000 0 2,250 2,250 4,500 4,500 4,285 - 4,235
1958 48,000 3,000 2,250 2,400 4,050 4,350 3,633 7 3,95
1959 48,000 0 2,250 2,400 3,645 3,645 3,174 3,174
1960 51,000 3,000 2,250 2,550 3,280 3,580 2,740 2,983
1961 51,000 0 2,250 2,550 2,952 2,952 2,370 2,370
1962 51,000 0 2,250 2,550 2,657 2,657 2,053 2,053
1963 51,000 0 2,250 2,550 2,391 2,391 1,779 1,779

1964 54,000 3,000 2,250  “Bid00-s; 2,152 2,452 1,542 1,728
1965 60,000 ~ 6,000 2,250 37000 1,937 2,537 1,335 1,678

1966 60,000 0 2,250 3,000 1,743 1,743 1,154 1,154
1967 72,000 12,000 2,250 3,600 1,569 1,769 994 1,565
1968 75,000 3,000 2,250 3,750 1,412 1,712 852 981
1969 82,500 7,500 2,250 4,125 1,271 2,021 725 1,011
1970 - - 2,250 - 1,144 - 610 -
1971 85,500 3,000 2,250 4,275 1,029 1,329 - 505 591
1972 102,000 16,500 2,250 5,100 926 2,576 409 802
1973 108,000 6,000 2,250 5,400 834 1,434 319 434
1974 144,000 36,000 2,250 7,200 750 4,350 235 749
1975 270,000 126,000 2,250 13,500 675 13,275 154 1,354
TOTAL (19) 42,750 77,025 38,917 119,483 16,082 140,882
Book Valud 2,250 6,083

*Historical construction cost of the plant is the initial cost of
building the Beiseker seed cleaning plant in 1957. N ~

**Adjusted data is the book value of the plant plus the annual in-
creases in construction costs.

_ 0.C.-S.U.

Note:  Straight Line Method: DSL .

where OC = d}igjna1 cost of the plant’

~



~ Table 5.4

SV

o
non

Double Declining Method:

Dddb

where R
n

i n

(continued)

salvage value of the plant replaced
expected economic 1ife of the plant
and is equal to 20 years,

2,
n

the remaining book value

‘expected economic life of the plant

. which is 20 years in this case.

The Sum—of-tho—Years—Digits

Dsotyd

Where n

i
En

i on

Source of data:

The Alberta Department of Agricu1the,
Programme (Edmonton,

Seed Cleaning
1948-1977) .

Source of formulae:

thn A. Hopkin, Peter J. Barry, and C.
Danville, I11inojs:

Management in Agricul ture (
Printers and Publishers,

Method:

n-i

Eﬁ—-(OC - SU)

the expected economic 1ife of the plant
and is equal to 20 years

age of the plant in years

the total of the successful years of

the plant, which
example

depreciable life of
is 210 years in this

e, Field Crops Section,
Department of Agriculture,

B. Baker, FinancidZ
The Interstate

Inc., 1973), pp.99-100,
- x'.l\

<P




applied all four strategies in the long run. However, they did not ad-

Just depreciation, which would have led .to higher average costs and

prices. :

6



CHAPTER VI
SUMMARY,  CONCLUSION AND RECOMMENDATIONS

The purpose of this study was to develop a pricing and output
framework based on costs; reserves requirements, and the demand charac-
teristics of Alberta co-operative seed cleaning plants. The four
pricing strategies proposed and analyzed in this study were to price

at the plants' (1) average total costs; (2) break-even point; (3) capa-

c1¥&, and (4) opt1mum output. These strategies required the following
data:

1. total costs, total variable costs, ginal costs, and
average total cost; («&

2. service charges, total revenue, averéﬁélrevenue and

revenue, net earnings;

3. the number of bushels cleaned;

4, shareholding and non-sharehé]dfng customers;

5. depreciation, share capital and the p]anté' reserves; and

6. application of Co-operative principles by p]aﬁts.

To faci]itate the collection of these déta, a stratified simple
random sample of twenty-nine plants was selected for this stu@y These
plants were 50% of the fifty-eight that had data for at ]eaét s1x1years,
from 1970 to 1975. A questionnaire was drafted and tested_on two plants
before it was sent to the managers of the twenty-nine plants selected.
The managers were given at least three weeks within which to complete

the questionnaires. They were later visited to explain some parts of

64



the questionnaire which they might pot han‘BnderStOOd, and to collect
the questionnaires. The data collected Way suPplemented with secondary
data from the plants' annual financial rep%yts kept by the Field Crops
Section of the Department of AgricuitUre- pata were then used in the
empirical study of the demand characteriStics, nature of costs, and tHe
reserves policy for Alberta plants.

The first step of this research was to analyze the development
of the internationa]]y—accepted principles Of cO-operation and businecs
practices since the Industrial Revojytion 1y Europe in‘thé mid-1700's,
The practices accepted by the International Co-operative Alliance were:
open meer?ship, one shareholder-one vote, ]1mitéd interest on ejther
stock or capital, limited number of shar'es Qyned by each shareholder, 5
and payment of patronage rebates according ty paPt1C1pat1on The prac-
tices accepted by the International Co-OPeTrative Alliance were: co- -
operation among co-operatives, voluntary affi]i@tion, and freedom from
state control. The co-operatives today "e98hg the following as busi-
ness practices: cash trading, membership ed“Qat1on political an
re]1g1ous neutrality, no unusual r;sk asSUMPt;on ., and goods sold at
market prices.

The second step was to test for the pplication of co-operative
principles and businesé practices by Arbertd yiants. They applied a1l
the Co-operative principles except that Ofip”Qviding education to their

members (which was due to their attitydes and law net earnings.) Their®

I

e

objective was to price at their least cost, ang the rEbates were credited

to the shareholders' share capital.
The third step was teftest for the denkmd character1st1cs of

Alberta p]ants. Their prices did not change according to the changes



in the amount of sced cleaned, implying that their customers were not
price-responsive. The Board of Directors could change prices without
affecting the demand for the seed cleaning service.

The fourth step was to study the nature and behaviour of the
plants costs., The total cost and tota1>var1q01e costs were cubic func-
tions of the plants' throughput. The shape and behaviour of the marginal,
average total and average variah]e.cost curves were consistent with economic
theory.

The fifth step was to analyze the pricing strategies for Alterta
plants. The results showed that they priced at their long-run break-
even point,-which was the same as their economic capacity of 475,000
bushels of cleaned seed, and their optimum output. Their average rev-
enue was either equal to their minimum average total cost, or higher &y
one cent. :The amount of seed cleaned by these plants was, however, less
than their economic capacity of 475,000 bushels of seed. Their average
revenue was therefore less than the average total cost corresponding to
. their throughput. The recommendation, based on this analysis, is that
prices should be increased so as to equate their average revenue with

HE

their average cost. Their throughppf should a]sg'be'increased to their
economic capacity so as to lower their average costs. |

The sixth step was to study the plants' reserve policy. The em-
pirical results showed that the plants' reserves were not cumulative
over the life of the pJant.'Lgéprecigtion was calculated from historical
data and was‘not cumulative bece 2 it was a book value. The plants,
- therefore, did not have an appropriate reserve policy. They need one,

especially if they are to fill the gap left by the termination of con-

struction and renovation grants from the Alberta government. The
P



Qs

recommendation, based on this study, is that the plants' depreciation

shpuld be adjusted with the- nncreace 1r{?h lants ' construction costs.
s’ )

I't should be set aside fdr use in con<§§*

ing the new plant after a
period of approximately twenty years. The reserves set aside should
therefore be cumulative and eehn interest. ‘Prices shdh]d be adjusted
to reflect increased average total cost, resulting from increasing the
deppegjation é]]owance.

o The weaknesses of this research are mainly those resulting from
the use of pooled data, unadjusted cost data, average prices, and total
costs which are less than the actual costs. These weaknesses are dis-
cussed below.

The samp]e which or1g1na11y comprised two strata of high volume

qnd Tow vo]ume p]ants, was later pooled because twenty-seven out of

‘twenty-nine plants had the same engineering capacity of cleaning 150

bushéis of seed per hour. The difference in the behaV1our of. the Tow
and m1gh volume plants with regard to pr1c1nt o vput, and the 15 .
strategies, wag@pbscured by the use of pooJed cross-section and S‘me
serieq data. | |

| The pr1ces used in this analysis were the average of the actual
seasonal pr1ces used by the plants. These prices are used to persuade
the fahmers to deliver seed throughout’the year, instead of havingaa
rush 1 spring and late winter. Their average was used in this study
because there was no corresponding output for different seasons. The
average prices from this analysis are annual prices, and may not help in
persuad1ng the farmers to deliver seed in winter and fall to avoid con-
gestion hn spring and late winter,

fhe-resu]ts of this analysis showed that the cost data used was
: ’ . S

\
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not adjusted to cater to increase in the plants' total costs. The
average prices calculated from the empirical average total cost function
are therefore less than what they should have been if'depreciation had
been adjusted.

The third weakness is that of using the total cost data from
the financial statements of those plants which clean and treat seed.
The expenses for seed cleaning are not recorded differently from those
incurred in treating seed. It is therefore not easy to know how much
was spent on éach, when it comes to items 1ike salaries, wages, audit
fees, utilities, insurance, and property taxes. The total cost data
used in this analysis is a ratio of the plants"' seed cléaning revenue
to that of théir total revenue.

In conclusion, Alberta co-operative p]ants':gricing ubject ve
Js to produce at cost by charging prices which arc ugh t ~eet their
average total costs. Their reéerves should be sumulative, and their
depreciation should be adjusted to reflect inErLase in construction
costs. Their prices should be increased to reflect increases in theff
average total cost resulting from increased adjusted dépre§iation; The

amount of seed they clean should also be increased toward their economic

‘capacity of 475,000 bushels.



69

BIBLIOGRAPHY

ALBERTA Department of Agriculture, Seed Crops Section. “Annual Financiali
Reports for Alberta Cooperative Secd Cleaning Plants." Edmontoa%}
Department of Agriculture, 1970-75. .

ALBERTA Department of Agriculture, Seed Crops Section. "Annual Summary
of Grain Cleaned by Municipal Co-operative Seed Cleaning Plants."
Edmonton: Alberta Department of Agriculture, 1970-73.

ALBERTA Department of Agriculture, Seed Crops Section. “Seed Cleaning

. Plants Economic Analysis." Edmonton: Department of Agriculture,
1969-1975.
ALBERTA Department of Agriculture, Seed Crops Section. 5o, Temental
By-Laws for Seed Cleaning Plant Co-operatives. r» “ton:

Alberta Department of Agriculture, 1974.

ALLEN, R. G. D. Mathematical Lconomics, Second Ea  on, London:
Macmillan St. Martin's Press, 1972.

BACKMAN, Jules. Price Practices and Price Tolicies: Seleeted Writings.
New York: The Ronald Press Company, 1953,

BACKMAN, Theodore ﬁ.; William R. Davidson; Wayne W. Talarzyk. Marketing,
Ninth Edition. "New York: The Ronald iress Company, 1973.

BAIN, Joe S. Pyice Theory. New York: John Wiley and Sons, Inc., 1952.

_ BAUMOL, William J. Ebonomic Theory and Operations Analysis, Fourth
‘ Edition.  Englewood Cliffs, New Jersey 07632: Prentice~Hall
Inc., 1977. i .

by Y
) -
1 4 : .
ﬁigﬁRESSLER, Raymond G., Jr. and Richard A. King. Markets, Prices, and
Iﬁterregio@al Trade. New York: John Wiley and Sons, Inc., 1970.

CHAWLA, Krishan Kumar. Evaluation of Seed Cleaning i‘ichines. Edmonton:
Engineering Field Services Branch, Alberta Department of Agri-
culture, 1977. .

CHIANG, Alpha C. Fundamental Methods of Mathematical Economies, Second
Edition. New York: McGraw-Hi1l Book Company, 1974.

CHOU, Ya-Lun. Statisfical Analysis: with Business and Ecoromies Appli-
cations, 2nd Edition. New York: Holt, Rinehard and Winston, 1975.

> C. West. Theory of Experimental Inference. New York: The
acmillan Company, 1948,

. and Ernest Nagel. 4n Introduction to Logic and Seien-
New York: Hercourt, Brace and World, Inc., 1934.



|

ving M. Introduction to Logie, Third Edition. London: The

acmi])an Company, 1968.
/

¥ of Inquiry. New York: Holt, Rinehard
and Winston, Inc., 1938..

DEWEY < Logic: The Theor

8

hn F. and Robert W. Clower. Intermediate Eeonomie dnalysis, Ro-
source Allocation, Factor Pricing, and Welfarc, Fifth Edition.
omewood, ITTinois: Richard D. Irwin, Inc., 1968.

Ecorométric Methods. Cincinnati, West Chicago: Southwest
PubTishing Company, 1975. ‘ '

FERGUSON, C. E. MLeroeconomic Theory, Third Edition. Georgetown,
) Ontario: Irwin-Dorsey Limited, 1972. ‘

* FRIEDMAN, Milton. Essays in Positive Feonor. cs. Chicago: The Univer.

sity of Chicago Press, 1953, B : -

GIBSON, W. L., Jr.; R. J. Hildseth; Gehe Wunderlich, Editors. Metnoda
Jor Land Economics Reseavch. Lincoln: University of Nebraska
Press, 1966.

HARBERGER, Arnold C. ITazation and Welfare. Boston: Little, Brown and
_Company, 1974, .

HARPER, Donald V. Price Policy and Procedure.” New York: Harcourt,
Brace and World, Inc., 1966.

HARRIS, T. D. Cooperative Principles: Their Practice, Problcma.and
Potential in Canada. Winnipeg, Manitoba: Faculty of Agricul-
ture and Home Economics, the University of Manitoba, 1968. .

- HEADY, Earl 0. and John L. Dillon. dgriculturcl P;oduction.Functions,
_Fifth Print. Ames, Iowa: Towa State University, 1972..

HENDERSON, James M. and Richard E. Quandt. Mierceconom:e Theory: 4
Mathematical Approach. New York: McGraw-Hi11 Book Company,
1958. . o

HENDRICKSEN, Eldon S. Accounting Theory, Revised E. >n.  Homewood,
IMinois: Richard D. Irwin, Inc.; Georgetowr . Jntario: . Irwin-
~-Dorsey Limited, 1970. . ‘

HILLIER, Frederick S. and Gerald J. Lieberman. Operations Fosearch,
Second Edition. San Francisco: Holden-Day, 'Inc., 1°74.

HODGES, John C, and Mary E. Whitten. Harbrace College Handbook, Tth
Edition. New York: Harcourt Brace Jovanovich, Inc., 1972.

5 A :
HOPKIN, John A.; Peter J. Barry; C. B. Baker. Financial Mardgement in
Agriculture. Danville, I11inois: TQS Interstate Printers and
Publishers, Inc., 1973. Y

70



3

n3
(]

.
i

*y

- \
EEE
N
P
.; l« '
N

[

LI | e
o 1
by

- 3
[

St (G2 o]
L3
g ofa
Lied (2
ny
L .
v th [F
L )

RV

- (i
L) o ()]
- C {v
-7 tr) b
-4 [ b
I ) I
‘! [} (S}
oL e -

[l
‘e
n
it

90, =~ v

- 2~

1
.
t

-—

J
L
X
N
)
sl
oo,
ey
) o 4
-
17)
o
oq
1
T
t
i
78}
(8
)
V)
o
2y
o=
b
iy
K
)
4

Byl
t) )
t
o)
S S
et
)7
Y.
L.
€y 4
[ I
)
e L
Loy °
AN .
%) (8Y]
L e
: L QRA
“y bede
L o
[ T
LR
vy 4l
[
"
.“
[
]
[
)
()
i
L34
29
[
LI
¢y Q)
2t
LI T A
* b, ay
(RIS
SN IV}
~
ta
te
-
o
L ]
..
w1
/)




YOUDE, James G.

YAMANE, Taro. :-

Edition.
1962.

Sl

(Mimeographed)

an

"Cu-orerati
tures." MWisconsin:

t

bal

Enolcwood C]\ffs Ly

.::J_"“" [ o 1T OIS JL,,),/ Q- Y

hew Jersey Prentice- Halt,

Enterpgrise in Alternative Market

University of Wisconsin, Ph.D

<, Second
Inc.,

~1



......

-

APPENDIX A .

DATA USED IN THE INITIAL STUDY
WHICH T®STED THE PRICE MODEL
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Table B-)

TOTAL REVENUE FOR SLLECTED ALBERTA PLANTS
(1970 - 1975)

1970 1971* 1972 1973 1974 1975
-
I ARCT VOLUME.PLAHIg

19,624 25,707 526024 766 23,188 27,272
21,691 22,953 (9, 3F 20,984 23,287 20,973
7,699 15,789 [ 19,727 17,786 24,909
. 23,238 ' 28,341 Z IR 23,386 20,766 31,119 °
49,258 52 535 43,850 42,489 42,450 74,485
29,406, 32,780 30,080 19,535 ™ 24.518 29,225
19,242 . 22,581 . 21,739 28,117 26,601 24,008
24,143 23,262 -20%203" 27 554 . 24,388 27,680
27,563 27,563 . 27,000 " 26,048 ¥ 32,512 28,862
| ‘,#wh21 700 22,685 20,643 120,026 +:20,673 - 18.658
1 24,69] 19,974 * 26,166 24,331 23,522 16,947
L 13,319 17,756 14,816 . 18,462 522%133‘ 27,717
@ S L SMALL SMALL VOLUME PLANTS}_ : 4
19,682 - 17,570 - 13 255 - 12,653° 18,136 . 220,116
19,513 - 16,436:., . 15.683 35,464 - 41,975 28,858
15,835 15,835 a 17,620 18,799 - 20,573 . 123,252
48,086 17,239 . .o 17,473 . 16,248 * - 20,588 18,724
13,493 - .-13] 771;;»,;13 s922 13,739 17,560 18,790
. 20,339 'M_x 19,6507 17,820 . 17, 649 " 21,244 18l003 0 @
14,724 . 17,577_,.”t 15,729 * 14,584, | 13,149 . 111867
15,498 . 20,956 ° ;“17;628 . 17,000 - 18,044 17,616
12,938 42,5717 7 10,738 1,010 17,340 -~ 16,121
14,136 16,070 . 15,086 13,980 .  20.748 22,942
19,198 20115 10,282 11,318 13,276 14,557
19,198 19,198~ 17,275 . . 17.767 - 20,536 19,583
17,377 18,320 15,842 15,973 14,401 12 997
18,302 17,287- 13,330 . 14,152 J}i,391. 105780
13,276 16,893« 15,061 ° 16 014 16,620 185845
12716 15,019 12,467 12,708 16,300 - 18,161
13,545 718,59 17,929 19,929 20,796 26,481
; N N : PR
o : , *The annual ‘average cofbumer price indexes were used to =

deflate the f1gures (1971 = 100). ' 2 e



Table B-2

FIXED COSTS FOR THE SELECTED ALBERTA PLANTS
(1970 - .1975)

™

- 7'“;_% g
: N

YL 1970 1971* 1972 7 1973 1975 1974 iz,

| :; LARGE VOLUME PLANTS
12,306 13,421 10.639 11,678 15,087 16,801

10,776 10,773 11,761 13,055 . 12,315 14,360
7,884 7,844 8,198 11,292 14,916 15,690
14,386 13,752 11,925 11,651 va 14,639 17,170
13,758 26,904 21,283 21,872 ® ogckg. 28,120
17,745 16,951 14,426 14,485 14,472 16,621
11,641 11,826 13,304 14,260 13,395 24,599
12,149 12,210 13,890 . 14,925 16,260 21,562
13,939 13,939 12,677 12,354 15,590 - 16.886
. 10,333 11,312 17,842 12,632 12,981 12,981
12,403 "13,283 9,638 11,548 16,350 20,467
6,706 10,072 9,020 15,671 14,964 15,925
P SMALL VOLUME PLANTS
9,096 8,711 8,711 8,489 12,281 18,821
8,290 . 9,562 15,433 153433 15,736 17,621
10,575 10,423 11,236 13,233 ' 10,293 12,890
11,538 11,769 11,769 10,044 171,448 15,299
9,030Q 12,922 1370663 . 16,006 13,176 16,361
14,106 - 14,106 ' : 13,755 14,957 . 14,951
8,366 7,740 3 , 12,475 12,475 12,475 |
13,253 15,592 : 7 14,702 17,287 13,494
9,157 9,158 16,904 16,054 10,250 11,577
12,135 11,452 13,006 * 9,205 10,481 14,762
12,329 12,329 12,329 . 11,885 11,624 17,202
10,951 % 12,186 13,406 13,201 13,585 16,962
19,142 9,215 9,861 10,778 10,778 10,;78
7,991 7,996 12,415 12,415 9,701 9,701
10,616. 10,58 12,869 12,373 15,732 20,791
4,461 5,072 . 9,638 11,548 13,592 19,772
5,093 5,904 - 12,630 14,309 14,683 19,070

)

NG
g

*Consumer price index waé ugedLEB deflate fhe f%gures, C
(1971 = 100.; : e ' ~

- :
> -
B
2 o



Table B-3
TOTAL VARIABLE COSTS FOR SELECTED ALBERTA PLANTS

>~ (1970 - 1975)
1974\\\\ 1971* 1972 1973 1974 1975
\ _‘\‘__\
\\ LARGE VOLUME PLANTS
s
26,550 23,486 20,645 22,156 21,575 17,181
13,349 14,905 * a12,588 13,324 13,110 15,762
8,196 8,196 7,186 9,866 15,172, 11,927
19,220 16,902 16,623 20,316 11.711 19,086
28,848 34,353 32,809, (@3], 288 27,436 42,979
17,837 18,563 - 19,085 .\ 13,597 14,490 13,955
9,711 12,090 15,673 \ 18,133 14,353 19,802
15,327 12,732 16,938 17,561 20,489 = 23,23
19,533 19,553 19,027 19,802 22,805 . 23,745
12,512 12,590 -~ 12,053 14,502 13,004 11 az@@&
25,659 24,236 12,668 7,608 15,248 12,666
13,180 9,793 7,361 5,038 11,200 - 914,627
T SMALL VOLUME PLANTS
14,481 13,146 - " 12,543 7, 243 12,884 18,129
8,625 11,325 145726 13,693 20,404 20,119
8,381 8,736 74619 11,434 10,518 12,901
8,473 9,545 9,107 11,983 14,289 20,202
7,233 7,233 7,617 _ 7,083 11,096 10,553
20,178 20,178 - 15,984 10,200 10,479 9,457
8,232 7,297 11,903 7,994 7,208 6,505
14,680 19,267 18,438 27,385 - 28,257 35,546
8,001 7,260 " 10,735 9,290 ¥5,528 8,687
9,692 7,797 9,354 - 8,920 10,989 - 8,017
© 7,059 »7,059 3,932 3,567 2,554 3,836
. 24,543 26,833 22,834 26,615 17,774 19,541
11,978 12,567 , 10,750 © 9,706 8,751 7,898
12,128 12,709 16,029 12,705 - 13,009 11,747
11,727 20,738 13,365 22 ,865 10,987 15,581
7,377 7,720 10,512 7,608 13,378 . 14158
8,351 9,516 12,737 7,7 11,493 17,338
\ ,

*Consumer &ri’ce. index was wused to deflate the figures,
(1971 = 100.) ' o

! 4
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Table B-4

TOTAL COSTS FOR THE SELECTED ALBERTA PLANTS
(1970 - 1975)

80

(1971 =-100.)

-—

-~

R~}

s L. -
a A
1970 1971%* 1972 1973+ "y 1974 1975
}‘_‘( .. ﬂt‘ .
tdﬁﬁh‘ LARGE VOLUME PLANTS
138,856 36,907 30,797 32,518 33,644 29,311
24,125 25,678 23,811 24,908 22,962 26,130
= 16,040 16,040 15,006 19,886 27,104 23,249
33,606 30,654 28,001 30,654 23,422 31,438
42,606 61,257 53,117 50,695 48,772 63,282
35,582 35,514 32,851 26,449 26,068 25,955
21,352 23,916 28,368 30,787 25,069 37,563
27,475 24,942 30,192 30,094 33,497 38,799
T 33,472 33,492 31,124 30,763 35,277 35,937
22,845 23,902 29,078 25,710 23,389 21,109
38,062 37,519 21,865 17,855 28,328 27,444
19,886 19,865 15,968 18,943 23,171 26,125
SMALL VOLUME PLANTS
23,577 21,857 20,855 14,775 22,709 31,718
16,915 20,837 29,452 27,387 32,992 32,841
18,956 19,159 18,340 23,176 18,752 22,208
20,011 21,314 20,324 20,8 23,448 31,248
16,253 20,155 19,928 21,288% 21,636 22,366
34,284 34,284 24,7 9wt 22,8057~ 22,440 20,252
. 16,598 15,037 22, 75% gg 19,063 17,188 15,512 °
e 27,933 34,859 31,8333 % 40,430 42,087 45,28
17,158 16,418 26,865 23,535 13,728 17,04
21,827 19,249 21,764 17,087 19,374 18,675
19,388 19,388 15,696 14,113 11,853 16,256
35,494 39,019 35,626 38,329 ‘28,642 " 31,788
21,120 21,782 20,160 19,269 17,373 15,680
20,119 20,705 27,875 23,721 ° 20,770 18,745
22,343 31,319 25,645 33,843 23,572 30,593
11,838 12,792 19,708 17,855 24,252 - - 28,434
. 13,444 15,420 24,789 29,867y = 238840 31,172
— ‘ ' —
- & -~
*Consumer price index was used ¥o deflate the figures,
A Y -



- \ o o Tab]e\ﬁ 5 \\
SERVICE CHARGES* FOR NOY -SHAREHOLDERS OF THE
| SELECTED ALBERTA PLANTS (IN ¢/BUSHEL)
e "*’L‘*ﬂ:‘/‘ \‘ ‘
M;::’l' : h‘.g\,* \\ .
qub \ 1971 1972 1973~ 1974 1975
— 2 \ :
\ LARGE VOLUME PLANTS
7.88 \7 88 8.77 8.37 10.38 11.38
7.00- 9.00 9.00 9.00 9.00 11.00
9.00 %.oo 10.50 10.50 12.50 15.50
8.50 .50 9.00 10.00 ~10.00 12.00
10.00 10.00 10.00 - 10.00 17.00 17.00
8.00 8\, 00 9.00 10.00 13.00 15.00
8.00 9400 10.00 10.00 12.00 14.00
9.00 9.'00 10.00 10.00 12.00 12.00
8.00 8.00 12.00 12.00 13.00 "15.00
"7.55 7.50 8.00° 10.00 12.00 14.00
8.00 8.00 10.00 11.00 13.00 14.00
9.00 9.00 10.00 © 11.00  13.00" 16.00
SMALL VOLUME PLANTS -
9.00 9.00 ° 10.50 10.50
11.00 11.00 11.00 12.00
9.00 _ 9.00 9.25 . .9.25
. 7.50 7.50 9.0 10100
= 8,00 - 8.00° 8. sgg@ 10.25
9.50 10.50° 11,50 12.50.
8.00 8.00. 9.00 9.00
8.67 8.67 > 9.67 9.67
10.00 10.00 11.00 12.00
9:33 9.33 9.33 10.50
9.00 ¥ 9.00 | 9.00 10.00
8.00 8.00> 9.00 9.00
9.00 9.00 9.00 9.00
8.00 8.00 | 8.00 8.00 *
9.00 9.00 9.00 10.00
9.00 9.00 \ 10.00 10.00
8.67 8.67 - 39.00 - 10.00 , 12, .
M - S
& . : _ J -
*These service aharges are the averages of several prices paid

dur1ng different per1od@ of the year.

Source: Quest1onna1re

be
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Table B-6

éONSUMER PRICE INDEXES

= (1971 = 100)
—
Month 1970% 197 1972 1973 197 1975
4-~—~—-——-——-——-———-—-:—-————~—-—-—————~——-——————-——~—-—-—~—~———

- January ©97.7 0 025 108.3 118.) 132.4
February 9.1 102.9  108.9  119.3 1334
March | 8.4 103.0 109.2 1205 1341
April o991 1036 1104 1214 1349
May 99.5 "103.7 111.2 123.4  135.9
June | 99.7  103.8  192.p 125.0  137.9

duly 100.5  105.1 1132 125.9  139.g
st 10121059 114.7 ° 0271 1412

\September - 1010 1063 1156 127 1415
October 1011 106.4 115.7 . '129.1 l2.g
November 1015 106.7 1?%?67' 1305 144 1
December” T 102.2 107.4 1779 '”'léj.8 Jas 3

Annual Averages 1000 104.8 112.7 12500 1ds e _

D —

o *Indexesvfor 1970 were not used because ‘thejr base year
was that of 1967. , :

Source:vStatistics Canada, Consumer Prices and. Price Indexes, Cata--
: logue #62-010.; Ottawa: Statistics Canada, ‘April - June 1976.
p.24. v . . .

>
<l
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Table B-7

FOR ALBERTA PLANTS

CONSTRUCTION GRANTS AND COSTS

1948-1977
—_— —
JO—— ) e —
Grants from ' Plants Annual Increase
Year Alberta Department S Construction in Construction
of Agriculture Cost Costs
M‘—\
1948 13,000 39,000 0
1949 13,000 39,000 0
1950 13,000 39,000 0
1951 13,000 39,000 0
1952 13,000 39,000 0
, 1953 13,000 39,000 0
1954 13,000 39,000 -~ 0
1955 14 /900 42,000 3,000
1956 15,000 Y 4 45,000 3,000
1957 15,000 - 45,000 -0
. 1958 . 165,000 48,000 3,000
w1959 46,000 48,000 0
S 1866 17,000 51,000 3,000
© 1971 17,000 51,000 0
182 . 17,000 w . w+ 51,000 0
. a@%pss .. 17,000 . ' 51,000 | w0
- ige 1964 18,000 54,000 * 3,000
71965 20,000 60,000 . % 6,000
1966 20,000 - *60,000 0
1967 - 24,000 - 72,000 12,000
. 1968 © 25,0000 ~ 75,000 3,000
1969 27,500 - 82,500 7,500
1970 B8 ' __________________
“1971 - 28,500 . « 85,500 35000
1972 2,000 - N ™ 1020000 g 16,500
1973 - &,000 L0 % 108,000 . . 6,000
19747 . 48,000 o Lo 144,000 36,000
1975 90,000 . 270,000 o 126,000
oy e s 136,000
[+ 1977 116,660 ’ 349,980 179,980
[ ro e -2 3

: From 1948, to 1975, the Alberta Department of Agricu]ture, the §o-
cal municipality, and the co-operative concerned, each ontributed
one-third of the construction costs of the plant. However, the
maximum_ agriculture grant’ from December 26,
Therefore, the amount of $116,660 for 1977 represents one-third of
the construction costs which the plants would have received, angd
not the actual grants given to them that year,

1975 to 1980 is $15,000.
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CONSTRUCTION GRANTS* FROM THE ALBERTA

AGRICULTUR
ALBE

Table B-8

_ DEPARTMENT OF
E TO THE SELECTED LARGE VOLUME
RTA SEED CLEANING PLANTS

———

Name of Plant

Beiseker
_Boyle

Fairview

. Falher .

Innisfail
Nanton
Provost
Rycroft

~Stony Plain

- Strathmore
i i

Grimshaw
n

J

Grant in § Year
15,000 1957
24,600 1967
10,960

3,300 .1975

17,000 1967

17,000 > 1960
,16,000 ., 1959
15,000 1976

+- 16,000 1959
17,000 - 1960
15,000 1976 -

o 17,000 1960
14,000 1955
15,000, - 1976
15,000 1957
.« 11,250 1973
50,416 1975
17,000 v 1962 °
19,403 1975

-"‘,p]antsi .

W

ation of by

f1d1ngsfandvmacﬁineﬁy"fqr‘theJabOVéysequted

/ Note: These grants-were used in éither the 1nitfa] conStruttién, or in
. the renov



Table B-9

CONSTRUCTION GRANTS FROM THE ALBERTA DEPARTMENT .OF
AGRICULTURE TO THE SELLCTED SHALL VOLUME
ALBERTA SEED CLEANING PLANTS

85

" Name of Plant Grant in $ - Year
- ‘ \ .
Bentley ' 17,000 1961
Blackie 15,000 1955
" | 8,000 1970
Coronation : 18,000 1964
Edgerton 20,000 1966
Enchant ‘ 25,000 1968
Forestburg . 20,000 1966
Gibbons 17,000 5 1963
Holden 17,000 — 1960
Medicine Hat . 18,000 . 1964
Okotoks ' 16,000 | 1959
" 4,494 1976
Ponoka | | 17,000 o 1962
Queens town 17,000 . 1960
Rosebud 13,000 1952
Vegreville ! 13,000 1952
Vulcan 16,000 1958
Warburg | 18,000 1964
Delia 17,000 1962
High Prairie : 20,000 1966

Note: These grants were used in either the initial construction or in

the renovation of buildings and machinery for the above selected

plants.
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Table B-10

SELEGTED LARGE VOLUME PLANTS' SECD CLEANING
MACHINERY AND CAPACITY (1970-1975)

) ) Machinery » B B Plants

Name of Plant = . Precision Lapacity
Indent - Wind and Screen L Bushels/Hour
4‘ Grader

Barrhead ST4B CR - 150*
Beiscker ST4A CR #M5472 HC6 150
Boyle HC #SG22 CL #2430H - 150
Fairvicw 2HEU CR #M5472 - 187%*
Falher ST4B CL #248DHy - 150
Innisfail ST4B CL #248DH - HCO6 150
Nanton 2ST4B CL #2480 187
Provost ST4B CR #M588 - © 150
Rycroft ST4B ; CL #248DH HO? 150
Stony Plain HEU CL - 150
Strathmore ST4B - CL #248DH 150
Grimshaw HEU #SG22 CL #M588 150

' Legend for Manufacturing Companies

CL: Clipper . HEU: Hart Emerson Uniflo
CR: Crippen ST4: Superior Terminal Four
HC: Hart Carter

, *150 bushels (as used in Tables 1.8 and 1.9,) is the optimum amount
of seed which plants can clean per hour to achieve high quality planting
seed and still allow enough time for cleaning the machines. The average
number of bushels to be cleaned per hour, given in a report on "Cvalu-
“ation of Seed Cleaning Machinesy" by Krishan Kunar Chawla (pp.32-36,) is
approximately 170 bushels, if the machines are working one hour continu-
ously. The figure -f 150 bushels/hour was recommended by the £ngineering
Division of the Alberta Department of Agriculture. The plants' capacity
per eight-hour day is 1,200 bushels, and thé annual capacity for 220
workdays, working one shift (8 hours) is 264,000 bushels, working two
shifts (16 hours) is 528,000 bushels, and working three shifts (24 hours)
is 792,000 bushels of seed. ‘

**Plants with two indents should be able to increase their capacity
by 25%. Their capacity is therefore 187 bushe]s per hour. The plants'
annual capacity for 220 workdays, working one shift (8 hours) is 329,120
bushels, working two shifts (16 hours) is 658,240 bushels, and working
three shifts (24 hours) is 987,360 bushels of seed.



&7
« Table B-11

SELECTED SMALL VOLUME PLANTS' 'SEED CLEANING
MACHINERY AND CAPACITY (1970-1975)

— — — -

| ' Machinery Plants'
tame of Plant Indent . Wind and Screen Pgigégion Bugﬁgig}ﬁgur
Bentley ST4B CL #248DH HC6 150*
Blackie HEU CL #248DH HC6 150
Coronation HEU #SG22 CL #248DH - 150
Edgerton ST4B CL #248DH - 150
Forestburg HEU CL HC6 140
Gjbbqns HEU #5G22 CL #248DH _ - 150
Hold«i HEU #SG22 CL #248DH ” HC6 150
Medigine Hat HEU #SG22 CL #248DH HEU 150
OkTFoks ST4B CL #248DH _ 150
Ponoka ST4B CL #248DH HC6 150
Queens town HEU CR HC6 150
Rosebud HEU #5622 CL #248DH HCS 150
Vegreville ST4B CR #M5472 - 150
Vulcan ST48 CR-#1M5472 SD 150
“Warburg HEU #5622 CL #248DH - 150

Delia HEU #SG22 CR #M5472 - HCG‘ 150
High Rrairie HEU #SG22 i CL #SG22 - 150
Legend for Manufacturing Companies

CL:- Clipper .

CR: Crippen

HC: Hart Carter :

HEU: Hart Emerson Uniflo > ,
SD: Simon Day
ST4:_Superior Terminal Four ¢

*See footnote * on Table B-10
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4
NET EARNINGS FOR TWELVE SLLECTED LARGE VOLUM
ALBERTA (0-OPERATIVE SEED CLi
(1970-1975)

Table B-14

1972

ANING PLANTS

™1

g;ggt 1970 1971 1973 1974 1975
13 (445)* 2,407 4,372 1,135 (2,765) 1,404
55 1,930 4,172 6,221 9,520. 9,695 1,821
12 _— - 664 0 (7,104) 3,035
04 (6,264) 2,833 1,252 3,435 (4,008) 1,063
07 - 0 0 0 0 18,316
19 2,282 4,777 3,426 1,908 © 6,752 10,629
62 3,793 4,837 4,680, 6,147 3,742 -
M . . 4,400 2,448 12,330 9,432 6,956
06 — 0 0 0 1,805 (674)
26 5,924 75050 3,585 213 4,979 -
58 848 997 - - 6,862  (4,162)
02 - (0 0 1,216 209 -

* Figures in parentheses represent a 4oss.

** Figures missing.

Source: Annual Financial Statements o
Co-operative Plants, 1970-75.

f Alberta Seed Cleaning



Table B-15

L4
NET EARNINGS FOR SCVENTEEN SCLECTED SMALL VOLUME

ALBERTA CO-OPERATIVL

(1970-1975)

SEED CLEANING PLANTS

et 970 1971 1972 1973 1974 1975
48 2,141 2,608 —=*(1,539)% 4,023 7,242
60 (86)  (1,576) - - 414 2,839
45 - (2,363) 4,147 3,672 4,005 3,028
40 -- (200) -- - 2,458  (3,242)
43 - 1,564 2,814 7 3,660 3.227
19 . -- -- (1,661) 1,014 1,620 -
32 665 5,070 (350)  (1,056) -- --
72 (2,033) 2,254 1,861 1,216 4,541 3,168
59 (1,313) (271)  (4,070) (1,414 6,521 1,975
a1 (6,075)  (2,008) (3,029)  (4,174) 5,662 4,218
61 -- - 813 1,113 3,110 472
56 3,716 (505) 2,027 488 8,363 2,309
28 167 523 (1,478 480 - -
63 5,403 2,648 1,191 6,023 566 --
3 1,515 (420)  (2,720) 2,975 1 222
52 -- - 581 - 1,116 (218) 2,725
08 -- 3,740 0 177 0 (2,464)

Source: Annual Financial Statements of

* Figures missing.

** Figures in parentheses represent a loss.

Co-operative Plants, 1970-75.

Alberta Seed Cleaning
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