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ABSTRACT

AN ECONOMIC ANALYSIS OF CROP INSURANCE

OPTIONS IN MANITOBA

by

Paul Swain Westdal

Interest in this study arose from a concern on the part of

research scientists and the Manitoba Crop Insurance Corporation
that the current Manitoba program meet its intended objective of
investment protection at the lowest possible cost. The central
role played by'the crop insurance program in ameliorating the
negative impact of variable farm income in Manitoba underscored
the importance of the study. The fact that the current program
deviated significantly from the model originally offered empha-

sized the need for a comprehensive evaluation of the program's

ability to fulfill its central objective.

Specifically in this study an attempt was made to establish
whether or not the crop insurance options available in the current

program offered producers in Manitoba a level of coverage suffi-

cient to meet annual out of pocket costs for their wheat, oats, and

barley enterprises. A similar comparison was conducted using the
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now defunct Improved Practices program. A related investigation
was conducted to determine what additional costs, depreciation and
consumption, might be covered by the higher coverage options
where coverage surpluses were generated in excess of out of pocket
costs. Finally the effect on the performance .of crop insurance
options Qf providing coverage using a five year moving average
trend yield method was examined.

The study begins with a comprehensive examination of the
crop insurance options available in the current Manitoba Crop
Insurance Corporation program. The options selected for analysis
are defined and an illustrative example of each presented. The
historical evolution of the selected options is traced in detail from
the original test area program through to its present multiple crop
province wide format. The modifications and refinements intro-
duced over the life of the crop insurance program in Manitoba are
recorded together with a discussion of the rational for these
adjustments.

An examination of the major theoretical dimensions of
the crop insurance concept is presented. These include a review
of the normal curve method of rate making, the nature of risk and

uncertainty, the law of large numbers, and the function of crop

insurance in a micro-economic environment. A complete discussion
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of the manifestation of these considerations in the Manitoba Crop
Insurance Corporation's program ensues.

Annual out of pocket costs for six case farms in the
Carman district of Manitoba were determined for the years 1960
through 1975 for their individual wheat, oats, and barley crops.
These costs together with appropriate premiums were then com-
pared with coverage levels provided by the selected options, to
determine the adequacy of the options in meeting the specified
investment protection objective of the Corporation. Where
coverage surpluses were generated an attempt was made through
the calculation of depreciation and consumption costs assignable
to these crops to determine what additional costs the higher coverage
level options could meet. A similar comparative analysis of out
of pocket costs versus coverage was conducted using the now
defunct Improved Practices Program and the proposed five year
moving average coverage adjustment system. The effect of zero
versus existing equity ratios on the performance of the options
available in the current Manitoba Crop Insurance Corporation
(MCIC) program was also examined.

The analysis suggested that the present program of the
MCIC is less than adequate in terms of its ability to protect out

of pocket costs even at the highest coverage level option (70 per



cent of the Long Term Average Yield, high price.) Coverage was
equal to or greater than out of pocket costs in only 28 of 36 case
farm years in this case. Coverage under the current program of
costs additional to out of pocket costs namely depreciation and
consumption, was notably unsuccessful having registered a
respective performance record of 11 on 36 and 4 on 36 at the highest
coverage option (70 per cent L.ong Term Average Yield, high price.)

Analysis of the Improved Practices Program indicated that
success in meeting out of pocket costs, which included additional
expenses for fertilizer in this program, was greater than that
recorded under the current MCIC program. Adjustment of out of
pocket costs to a zero equity level demonstrated that attainment of
coverage sufficient to meet amended out of pocket costs was virtu-
ally impossible, none of the present options available being
successful.

Utilization of the five year moving average system of
coverage determination resulted in a substantial improvement in
meeting out of pocket costs over the current MCIC program.

Basis this analysis, it is therefore recommended that the
MCIC reexamine the relationship between its current coverage
levels and out of pocket costs with a view to the serious considera-

tion of introducing a higher coverage level option, 80 per cent of
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the Long Term Average Yield, especially for producers with large
annual cash requirements. It is further suggested that another
possible solution area to the problem of deficit coverage for some
producers may be provided by the incorporation of a trend yield

factor in the basic program.
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CHAPTER I

INTRODUCTION

A. Problematic Situation

The story of agriculture in Western Canada has been
essentially the tale of a boom and bust economy. Income stability
from year to year has not been a central element in the farm
economy in aggregate, and more specifically the incomes of indi-
vidual producers have been exposed to a wider fluctuation between
vears than the farm economy as a whole. In this regard, histori-
cally, the farm economy of the prairie region contrasts with the
more stable performance of most other sectors of the Canadian
economy.

Income instability in Western Canada stems from
man's basic inability to control the weather and hence the level
of production of agricultural commeodities. The effects of this
phenomenon are felt on both the price and quantity components of
the total revenue equation. Annual global production of agricultural
products‘ exerts a very direct and dramatic influence on the prices
received for agricultural commodities by Western producers and

hence on individual producer incomes. Producers in countries other



than Canada who produce the majority of agricultural commodities
in the western world have been protected to some extent from the
traditionally violent fluctuations of international prices for agri-
cultural commodities through government sponsored support and
subsidy programs. In this regard producers in Western Canada
have been unique in their singular exposure to the gyrations of the
international marketplace.

Equally respons ible for the instability of income in
Western Canadian agriculture is the wild fluctuation of production
levels from year to year across the prairies generally and on indi-
vidual farms in particular. The production of agricultural com-
modities in Western Canada takes place in an environment of
uncertainty. Annually, the vagaries of the weather preclude the
enactment of certain production planning, which is essential to the
optimization of economic activity and a proper allocation of resources.
Hazards such as drought, flood, insects, hail,. plant diseases and
frost may visit the production unit singularly or in combination and
thus conspire to thwart the best laid plans of mice and men. The
occurrence of any of these perils may have disastrous implications
for income levels achieved by inciividual producers in Western Canada
and for the economy of the region as a whole.

In an effort to contend with the vexing problem of unstable

income in Western Canada, policy makers sought to reduce the



impact of wild fluctuations in production, namely, variable yield
per acre through the introduction of the device of insurance.

The program of the Manitoba Crop Insurance Corporation
represents that province's attempt to reduce the impact of variable
yield per acre and the consequent vulnerability of its agricultural
economy. Begun in 1959 as a small scale experiment involving a
few producers in four risk areas in the province, the Corporation's
program, which was the first all risk crop insurance scheme launched
in Canada, has now grown into a multi-million dollar province wide
operation, serving producers of mosé agricultural commodities with |
a comprehensive all risk and hail insurance scheme. Through a
system of premium and indemnity payments based for the most part
on the 25 year long term average yield for insurable crops in the
sixteen risk areas covering the province, the Corporation provides
basic protection on the bottom end of the crop. It thereby assures
participating producers that they will not have to absorb the devasta-
ting loss on initial bushels of production required to cover immediate
costs and preserves the farm unit.

From its inception, the program of the Manitoba Crop
Insurance Corporation has been considered an experimental program
and has, therefore, been subject to a continuous process of evalu-
ation and modification. Combined and individual insurance schemes

were offered originally. New contracts are now limited to individual




crops. Formerly, insurance contracts were restricted to opei'a-
ting producers. They have now been extended to cover landlords.
Initially, indemnities were payable and premiums collected on the
basis of a single price per bushel established by order-iﬁ-council.
Now two price levels are offered.

The original crop insurance program which covered
only wheat, oats, and barley crops has been expanded to its present
format in which some 15 crops are eligible for insurance protec-
tion. The actuarial base of the Corporation's operations has been
changed from a 35 to 25 year long term average yield concept which
saw the elimination of the disastrous yield experience of the 1930'Vs
in the calculation of premiums and indemnities. A special program
for progressive producers following recommended cultural practices
was implemented and later dropped from the Corporation's activities.
A spot loss hail insurance scheme separate from the all perils
program has been initiated. In addition to these program modifi-
cations, insurance has been offered over the years at coverage levels
ranging from 50 per cent to 80 per cent of the 25 year long term
average yield. The present program offers insurance protection at
'50’ 60, and 70 per cent of the long term average yield on wheat, oats,
and barley. The net fesult of this evolutionary program has been to
create a set of optional insurance programs from which a producer

may select a package most suitable to the requirements of his operation.



B. Objectives

The objective of this study is to evaluate the ability
of the options available for wheé.t, oats, and barley crops offered
by the Manitoba Crop Insurance Corporation to meet the basic
objective of the Corporation, which is to protect out of pocket
expenses associated with investment in the crop on farms in
Manitoba. This study will be confined to an examination of the
present options available for the insurable wheat, oats, and barley
crops including 50, 60, and 70 per cent of the LTAY:1 and the
high and low price provisions. Additionally, the Improved Pra}ctices
Program recently removed by the Corporation will be examined
together with a hypothetical 80 per cent of long term average yield .
option. The central hypothesis of this study is that the 60 per cent
of LTAY, low price, option is adequate to cover '"out of pocket"
operating expenses for the majority of 2° farms producing wheat,
oats, and barley in Manitoba. An ancillary hypothesis is that the
Improved Practices Program option is necessary to cover .out of
pocket expenses on farms where recommended cultural practices

are in force. In .addition to testing the central hypothesis it was

ot The term LTAY is used in this study as an abbreviation for
long term average yield.

-2 "Majority' in this study is defined as 75 per cent or more of

the case farm years under examination.



decided to examine corollary hypotheses in an effort to determine
what cost items might be expected to be covered at the higher range
of coverage levels associated with the basic options considered. It
was therefore hypothesized that: (2) the 70 per cent of LTAY, high
price option is adequate to cover out of pocket expenses plus depreci-
ation on buildings and machinery; and (3) the 80 per cent of LTAY,
high price option is adequate to cover out of pocket expenses plus
depreciation on buildings and machinery and a minimal consumption
allowance.

C. General Procedure

To test the central and corollary hypotheses, six case
farms of varying size and description were selected from the records
of the Carman District Farm Business Association. OQut of pocket
expenses, depreciation and consumption expenses were calculated
for each of the six case farms over the eight year period 1960 to 1967
for which continuous records were available. These items were sub-
divided by enterprise and allocated proportiohately to the wheat, oats,
and barley crops. For the more recent years, 1968 to 1975, cost
data reported for 1967 were updated through the application of index
values of prices paid for agricultﬁral inputs, farm machinery,
construction materials, and consumer goods. The level of expen-
diture associated with the central and corollary hypotheses was then

compared with the coverage level achieved by the six basic options.



To test the ancillary hypothesis, a similar comparison was effected
using the Improved Practices coverage levels generated by the six
basic options together with out of pocket expenses based on recom-
mended rates of application of fertilizer.

D. Organization of the Study

The study is organized into six major sections exclu-
ding the Appendix. To the maximum extent possible, statistics and
supporting data have been confined to referenced appendices which
follow the text. Chapter one comprises the introduction.

In Chapter two the opening section discusses in detail
the concept of crop insurance options offered by the Manitoba Crop
Insurance Corporation and defines them. An attempt is made to
develop a rationale for the option selected for the purposes of this
study. An illustrative sample is presented for each of the basic
options thus selected.

Chapter three deals exclusively with the historical
evolution of the crop insurance program in Manitoba and traces the
development of the options selected for this study over time. The
initial combined insurance program is first examined, followed by
the sixty per cent option, separate insurance contract, seventy-five
per cent dollar coverage, seventy and eighty per cent options, the

35 to 25 year LTAY base adjustment and the high and low price




provision. Two of the more recent modifications to the basic crop
insurance program, which have been applied by the Corporation are
examined. These are the Improved Practices Program and the
reduction in basic coverage from the 60 to 80 per cent foundation to
a 50 to 70 per cent base.

In the fourth Chapter, an attempt is made to delineate
the conceptual framework for the study. The insurance phenomena
is placed in a temporal economic framework and an effort made to
demonstrate its function in terms of the economic environment into
which it is introduced. An exploration of th‘e Manitoba Crop
Insurance Corporation's application of the insurance concept follows
a basic discussion of the concept itself.

Chapter five outlines in detail the empirical method
followed in the study to test the selected hypotheses. The component
elements of the central and corollary hypotheses were developed on
an enterprise basis and refined to meet the requirements of the study.
Actual recorded cost data and synthetic data were identified. A tillage
sequence was adopted and machinery assigned to suit the practical
environﬁent of the case farms included. A consumption support
factor attributable to the crop enterprises was developed to accom-
modate the third hypothesis. The central and corollary hypotheses

were then tested against coverage levels determined by application

of the 1975 premium and coverage rates of the Manitoba Crop Insurance
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Corporation. The Improved Practices coverage levels were calcu-
lated on the basis of the Manitoba Crop Insurance Corporation's 1975
program, and compared with out of pocket :expenses adjusted to
incorporate costs associated with the pursuit of recommended
cultural practices. Finally, the central hypotheses was reexamined
on the basis of a revised long term average yield generated by a
multiple regression analysis incorporating five year moving average
data over twenty years.

In Chapter six a summary statement of the study is

presented together with a discussion of the results of the empirical

analysis conducted. The central and corollary hypotheses are evalu--

ated. Finally, recommendations for modification to the existing
Manitoba Crop Insurance Corporation program are presented for

consideration based on the results of the study.




CHAPTER II

MANITOBA CROP INSURANCE OPTIONS

The present program of the Manitoba Crop Insurance
Corporation represents a rather ambitious undertaking for the
province that initially made Canadian wheat famous throughout the
world. Not only is insurance coverage available on some fifteen
insurable crops in the province but also, various levels of bushel
coverage and insurable prices are offered on most crops. In this
chapter, an attempt is made to define the concept of a crop insurance
option, and to outline the scope of the Manitoba Crop Insurance
Corporation's 1975 program. The specific options on wheat, oats,
and barley selected for this study, are examined in detail. Finally,
an illustrative example of each option selected is presented.

A, Option Defined

Implicit in the meaning of the word option is the concept
of selection from alternatives. The program of the Manitoba Crop
Insurance Corporation (MCIC) embraces this phenomenon in that
alternative levels of bushel coverage and price selection are available
for most of the crops it insures. The terms and conditions of a crop

insurance contract require that a particular level of bushel coverage



