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Agricultural aop-based operations inevitably experience risk related to weather 

variability. How h e r s  cope with these weather-related risks, both throughout the 

growing season and nom year to year, is not well undentood due to the complexity of the 

decision making process. Farmers may choose fkom a range of production, hancial and 

marketing strategies that fünction to alleviate the risk associated with weather. 

One option currently available to fmer s  to manage the risk associated with 

weather is crop insunuice. This research addresses the question of how f m e r s  employ 

crop insurance in the management of weather-related nsks. Soybean production, in 

particdar, is examineci as it is sensitive to weather and because it is a major cash crop in 

Ontario. 

Provincial level data are employed to provide an understanding of the types of 

relatiowhips which may be expected to occur between weather variability and crop 

insurance use. However, this level of examination relies on assumptions about behaviour 

and decision making. A f m  level survey of soybean producers in Middlesex County 

provides an improved understanding of how crop insurance is used to manage weather- 

related risks by fmers .  

This research concludes that soybean producers in Middlesex County employ crop 

insurance to manage the weather risks which predorninantly interfere with the planting 

schedule. Whiie some soybean producers in Middlesex County tend to employ crop 

insurance as part of a suite of risk management strategies, others are substituting 

alternative income protection strategies to alleviate the risk associated with weather. 
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1.0 INTRODUCTION 

1.1 The Research Problem in Context 

AU major industries involve a certain degree of risk. What distinguishes agriculture 

is a continuhg sensitivity to weather-related risks. While advances in technology, the 

introduction of new cultivars, and refined management practices have aiiowed producers to 

adapt and adjust to some degree, weather variability continues to co&ont f m e r s  with 

uncertainty and risk. 

The Canadian federal and provinciai governments have a long standing tradition of 

providing financial aid for crop losses due to weather-related risks in the form of ad hoc 

payments and subsidized insurance schemes. EarIy govemment support was prornpted by 

severe drought conditions which affected the prairies in the 1930s. The loss associated with 

the drought led to the formation of the Prairie Fmm Amistance Act (PFAA). Interest in an 

organized crop insurance scheme escalateci, and the PFAA was succeeded by the Federuf 

Crop I w a n c e  Act of 1959 (Turvey 1989). In 199 1, the Federal Crop Insurance Act was 

repealed, and restructuring left crop hsunince as a cornponent of the F m  Incorne 

Protection Act. Despite the various changes t has undergone, the crop insurance program has 

invariably depended upon government subsidies. 

However, recent trends in the global political and economic environments may 

effêctively change the way producers and governments deal with weather-related risks. The 

fùture implications of global political agreements such as the General Agreement on Trade 

and Tariffs(GATT) and the North Amencan Free Trade Agreement(NAFTA) on Canadian 

agriculture and subsidies are stin unclear. Farmers may be forced to rely increasingiy on other 



Bsk management straîegies (Bradshaw and Smit 1997). 

There are presently a number of financial, marketing and production stnttegies 

available to bers to manage weather-related nsks. Crop insurance represents one type of 

financial strategy. Yet the manner in which crop insurance is employed as a management 

strategy for climate related risks is not wd understood Whiie documentation of participation, 

premiums and payouts is accessible, there is little empirical research on the role of crop 

insurance in the context of other rkk management strategies. 

1.2 The Researcb Problem Defined 

The broad a h  of the research is to identify the role of crop insurance in farrn level 

management of weather-related risks. The empirical wmponent of the research focuses on 

Ontario and particuiariy soybean production. W* Ontario, and more specifically Middlesex 

County, soybeans represent a signr6cant cash crop which is sensitive to weather. One strategy 

currently available to Eumers to manage the nsk associated with weather is the use of crop 

insurance. 

The bodies of literahire pertaining to f m  level decision making, risk management in 

agriculture, natural hazards, climate and agriculture, and political economy provide a basis 

for specifying expected relationships with regard to the use of crop insurance in managing 

weather-related risks. The empirical testing of these relationships could then foilow a variety 

of approaches including time series analysis, spatial variations, participation andysis or fm 

modeliing. However these approaches often rely on basic assumptions about human 

behaviour. To avoid this problern the main ernpirical contribution of this research draws upon 

direct information provided by fann operators as to why they purchase crop insurance, for 
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what aops, and how this decision is related to the perception of weather rkks and the use of 

other risk management stnitegies. A context for this anaiysis will be established through the 

documentation of trends in crop insurance participation and claims within Ontario and more 

specïfically Middlesex County. 

1.3 Objectives of the Reserirch 

I .  To desi' a theoretid m d i  of the reIbtiomhip between weather vmiaaikty, 

fann lewl clecison making anà crop insurunce as a risk mrmogement sfrategv. 

2. To abmmenf the aggrgute tremlr cndrelan'onships between soybean prodkction, 

weaîher-rehted risks md crop imance  within Ontario. 

3. To empiricaily idenhfy the role of crop insurance in fm level management of 

weafher-rehed ri& for soybean prochcers within Midilesex Cmnfy, southwestern 

Ontm-o. 

1.4 Thesis Outline 

This thesis has 6 chapters. Chapter 2 provides a review of the various bodies of 

scholarship that have contnbuted to the development of a conceptual model of agricultural 

decision making under risk and uncertainty. This includes a review of the literature penaining 

to agriculturai systems, agricultural decision making, nsk management, natural hazards 

research, agriculture and climate, and the politicai economy of agriculture. The relationship 

of the main empirical objective of this research to the broader fiamework of agricultural 

decision making provided by the conceptual model will also be addreued. 

Chapter 3 presents an aggregate andysis of soybean production, the weather-related 

risks to soybean production, and crop insurance within Ontario. Soybean production relative 
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to other cash m p s  withh Ontano is detaüed, followed by a discussion of the weather related 

requiremaits and restrictions to soybean growih and production. Lastly, an overview of the 

Canada-Ontario Crop Insurance program is provided, with particular attention to how it 

appiies to soybean production. 

Chapter 4 descriis the empirical methodology used to sati* empirical objective 3. 

This includes a description of the f m  Ievei analysis, an ovewiew of the survey instrument, 

sample group, t h e  M e ,  and questionnaire irnplementation. Chapter 5 disaisses the 

attniutes ofsoybean production, weather-related risks and crop insurance as identifled by 79 

famen who participated in the survey. These results are presented within the broader context 

of Middlesex County to provide some perspective regarding the representativeness of the 

study group. A discussion and explanation of the trends and patterns arnong producers is 

provided. Chapter 6 sumrnarizes the results of this research and offers conclusions about the 

role of crop insurance in the management of weather-related nsks. 
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2.0 AGRICULTURAL, DECISIONS AND WEATEER RISK MANAGEMENT 

Agricultural operations are Muenceci by a wide range of forces both within the 

immediate f m  environment (endogenous) and fiom the broader political, social, 

technological and biophysical environments (exogencms)). There are a number of bodies of 

scholarship which contribute to Our understanding of these forces and how they affect fium 

level decision making and the managemmt of weather-related risks. The objective of this 

chapter is to explore the literahire pertaining to a.cultura1 systems, agricultural decision 

making, agricultural risk and risk management, natural hazards research, agriculture and 

chnate, and the political ewnomy of agriculture in order to illustrate the broad theoretical 

contact of the research problem. Based upon this review, a conceptual model of agricultural 

decision making and risk management is constructeci. This mode1 suggests the h d s  of 

relationships that can be scpected in the study of soybean production, weather risks and crop 

insurance use. 

2.1 Agriculturai Systems 

Agriculturai systems have been identifid in the iiterature as everything fiom individual 

f m s  to national agriculhires (Srnithers and Smit 1997). Yet, regardless of scale, d 

agriculturai systems may be recognized as existing within a nested hierarchy of systems which 

ïnclude various forces with varying degrees of influence on f m  level decisions. At the f m  

level, Olmstead's (1970) systems approach summarizes of the various forces which atfect 

agricultural operations (Figure 2.1). 

Olmstead's systerns approach recognizes the fami as a basic unit that includes both 

the f'ârm operator and the f m ' s  resources. In Olmstead's model, the f m  interacts with 



s ~ o ~ d i n g  agricultural and non-agricultural phenornenon (cirnmrjacent emronment), 

which in tuni interacts with poticy makers and technologid innovators (disant centered 

erwiroment). The âimi is recognized as a hiemchy of four hctioning systems (economic, 

politid, socid d eco@iiml) which have v q h g  degrees of influence. There exists a flow 

of energy, ideas and materials through this hierarchy as weli as between the fami and the 

extemai economic, politicai, social and ecological systems. 

Figure 2.1 
The Farm within Systems of the Environment 

.- . . . . DISTANT CENTRED EWIRONMENT - - . 

This recognition of the broad po&icai, economic, ecologicai and social environments 

within which f m e r s  operate has becorne widely acknowledged in the literature pertaining 

to agriculture and weather risks (Chiotti and Johnston 1995; Srnit, et al 19964 Chiotti , et 

01.1997; Srnithers and Srnit 1997). For example, how a f m e r  chooses to respond to a 

particular weather risk may depend upon the availability of policy initiatives, market 

conditions, and the nature of the risk itseif. The complatity of the inter-relationships between 



7 

these forces is criticai to the decision making process with regard to how weather nsks are 

manak3ed- 

2 3  Agricdturai Decision Making 

Early theones of agiculturai decision making focussed on economic prliciples and 

production processes. This is refiected in theones of economic rent developed by both 

Ricardo and Von Thunen, which focussed on the premise of comparative advantage with 

respect to the production and tmnsfer of goods @bery 1985). These models provide an 

understanding of some of the factors which af%ct decision making with regard to economic 

ratiodty. However they assume that farmas possess a complete knowledge ofweather 

conditions and hence yields. The tendency to rely upon a number of basic assumptions has 

been widely criticized (Found 1971; ïibery 1985). The essence of these criticisms is reflected 

in the ideas of Simon which have since gone on to influence later decision making models. 

Simon (1957 in Ilbery 1985) argues that decision makers seek to satisfice rather than 

maximize. This is due to the limitations imposed on them in terms of the availability of 

infiormation and the capacity to process it. Ongoing changes in market conditions, weather, 

societal preferences and technology make it impossible for any decision maker to possess 

complete knowledge at any given time. Decision makers are therefore incapable of weighing 

al1 options and selecting the most profitable course of action. This inability to possess 

complete knowledge forces indhiduals to operate within the limitations of their own decision 

environment. Found (1971) d e s c r i i  the decision environment as being d i e d  by a fanner's 

perceptions and value systems. A fmer 's  choices are therefore affected by a wide range of 

influences including cultural and psychological factors, prejudices and motivations, and 



learning experiences. 

Agricultud decïsions are made in the wntext of an individual fanner's decision 

environment as modined by a range of politicai, social, economic, technological and 

biopirysicai acogenous irifluences. How these infiuences are perceived M e n  from fanner to 

f m e r ,  thus the decision making process under the same conditions may yield ditferent 

resuits- Just as variation exists within the decision making environment depending upon the 

characteristics of the individuai, it also exists with regard to the nature of an associated risk. 

2.3 Agricultural Risk and Risk Management 

Risk is defined as "the possibility of a range of possible outcornes resulting Eom 

decision or cowse of d o n  when known probabüities can be assigned" (Smith 1992, p4 12). 

Uncertainty exists when one cannot establish probabilities. W~thin agriculture, Sonka and 

Patrick (1984) identify 5 sources of nsk: prduction or technicri; mmket or price: 

techno20~cal; fegal; and social d humm. The risk associated with each of these sources 

cannot be divorced fiom vduejudgements or personal choices, but are rather viewed through 

a £ilter of human perception (Smith 1992). This perception or attitude towards risk also 

affects how the tisk is managed. 

Fleisher (1 990) identifies 3 attitudes towards risk: risk averse, risk neurral and risk 

prefem-ng. A Ask averse individual will forgo gains in order to avoid losses, while a risk 

n e u l  individuai responds in a way which wili provide the highest expected value. Finally, 

a Tiskpreferhg individuai will not give up the possibility of gain to eiiminate risk, yet will 

not forgo a lower than expected retum if the outcome of an action were certain. Within 

@cultural operations, the response to nsk depends upon the nsk attitude of the individual 
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as we1 as fàctors such as the farm's tesource base, financial condition, organization, local and 

national markets, and stage in the farrner's life cycle (Fieisher 1990). The influence of these 

fêctors varies depending upon the nature ofthe risk and the expected vulnerability to the risk. 

With regard to weather risks, how individuals perceive and respond to risk rnay be better 

understood in tenns of the Iiterature pertaiiiing to naturd hazards. While not ail weather risks 

rnay be categorized as extreme or hazardous, this body of research is usenil in its ability to 

improve our understanding of the associated impacts and human responses to them. 

2.4 Natural Hazards 

Wlthin the natural hazards research, Burton, et al. (1993) describe seven amibutes 

of hazardous events: magnitudè, fiepency, chration. meui extent. speed of omet, spafrai  

dispersion and temporal spucing. Each measurement is significmt in tenns of the response 

it evokes in a society or individual to either reduce the loss or to increase the benefit 

associated with the exverne or hazardous event. When people are committed to a resource 

use such as agriculture, they incorporate rnany social, psychological, cultural and personal 

mechanisms in order to discount or accept the associated loss. This rnay be visualized as a 

choice tree of adjusûnent, where one option is to choose to accept the loss or beur the impact 

without transferring the consequences. If the appropriate social, economic or political 

institutions &si, it rnay be possible to share the heclen, as in the case of insurance coverage. 

Others rnay choose to reduce the loss by preventing the event f?om happening in the first 

place. F d y ,  people may c h m e  c h g e ,  either in use or location, in order to avoid fiirther 

loss (Burton, et al. 1993). 

With regard to agriculture, how a f m e r  chooses to cope with risk rnay be 
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characttaized in terms of the three organizational areas of the h: production, marketing and 

firiancial (Cade, et al. 1987). Response in each of these areas may then be characterized as 

straegic or long term management strategies, and tacticai or short term coping strategies 

(Smit, et al. 1996B). Examples of production strategies include strateSc decisions such as 

f m  type and crop and livestock diversification, and trictcaf decisions such as reseeding and 

spraying. Market strategies aim to reduce the risk associateci with fluctuating market 

conditions by stabiijzing the market value of a comrnodity through the use of price hedging, 

forward contracting and goverment price support programs (Fleisher 1990). Financial 

strategies alleviate risk by providing alternative sources of income or hancial relief to 

wmpensate for risk such as crop insurance. Depending upon the nature of the risk a f m  

operator may choose one or a combination of strategies. For example, both production 

strategies (Le. diversincation of crops) and financial strategies (i.e. crop insurance) may be 

used simultaneously by farmers to manage the weather-related risks to crop production. 

2.5 Weather and Agriculture 

Parry and Carter (1988) define weather as the prevailing state of the atmosphere 

measured on a &y to day basis. For the purpose of this research, weather is used to address 

the variabiky in climatic conditions experienced throughout the study penod (1 992 to 1997). 

Climatic variability is used to refer to the year to year changes in clirnatic variables (Le. 

precipitation, temperature) over extended periods of the,  while ciimate change refen to the 

long term alteration of average ciunatic conditions (Wheaton 1991). A change in average 

climate inevitably results in a change in the magnitude and fiequency of climatic events. At 

a certain level of climate change, the magnitude or fkquency of stress events becomes critical. 
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The criticai name e f h  climate is  a fimction of the rate of change relative to the rate the 

system adjusts to this change (Party, et crL 1996). 

Changes in climate and the critical nature of climate have sparked growing concm 

among scientists, politicians and the general public as to the possible effécts of global 

wa-g on a number of activities, industries and areas (Ifare 199 1; Smit 199 1 ; Fe- et 

al. 1993; Parry, et a1.1996). The potential consequences of climatic change for agricultural 

systems and food supplies are considered to be immense at both regional and global scales. 

It could effectively rearrange the map of agriculture by altering patterns of comparative 

advantage of important crops and livestock (Lewandrowski and Brazee 1993). 

Research on climate and its impact on agriculture has tended to focus on crop yield 

shidies (Goudriaan and Hunt 1995; DeGaetan0 1996). the impact of climate on global food 

supplies (Kane et al 1992; Downing and Parry 1994), and the implications of policy and 

poiicy responses (Gardner, et al. 1984; Vanderveer and Loehamn 1994; Lewandrowski and 

Brazee 1993; Offut 1996). A large portion of the research has focused on conventional 

approaches to climate impact assessrnent that make bold assumptions about the nature of 

climate change and human response (Smit, et al. 1996A). For example, many studies have 

based their results on predictions obtained fkom GCMs (gIobul climale m&s or general 

circuhtion malels). These scenarios generally focus on clirnate change at broad spatial and 

temporal scaies and do not account for variability at regional levels (Glantz 1988; Smit 199 1; 

Goudrian and Hunt 1995). 

In the same way that assumptions are made about the nature of climate in GCMs, 

adaptation studies have tended to adopt the EERE (everything eke remains equar) approach 
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wnüe i g n o ~ g  the mulfiple climaiic and non chnatic stresses on @adturd system over time 

(Watson. et al. 1996). In this respect, the Missouri-Iowa-Nebraska-Kansas m) study 
is worth noting. Rather than imposing a clùnete change scenario on fiiture conditions, 

assuming they exist as they do today, it used a baseline of the economy of a particular region 

as it rnight be in 2030. It took into account inter-regional connections and the impacts of 

c h a t e  elsewhere, as weli as future trends in demographics, incorne, trade and technology. 

The MINK study adopted the standpoint of the claiivyant f i e r  who is able to adapt using 

new technologies and ideas, d e  the o h  assumai mivefrinner scenario where adaptation 

by farmers is not taken into account. Whüe the MINK study is significant in its 

achowledgment of the capabilhies of farmers to adapt, it is stiU based upon assumptions of 

how they wiil adapt (Rosenberg 1993). 

Two views of agriculturai adaptation to climatic variability can be identified in the 

üterature (Smit 1993). One view holds that agriculture is adapting to variation in c h a t e  due 

to the availability of new cultivars, equipment, better f m  practices and an improved 

understanding of chatic processes. Proponents of this view believe that Our understanding 

of climate and climate forecasting will continue to improve and that agriculture will continue 

to adapt and adjust to any changed conditions The second view is that agriculture is not well 

adapted to climatic variability. This is reflected in the fiequent and devastating losses 

associated with climatic variability. There are a number of reasons for lack of adaptation, 

including the availability of govemment support programs and compensation. The 

implications of this broad political and economic environment within which fmers  operate 

are explorecl in more detaü in the foiiowing section which addresses the political ewnomy of 



agriculture. 

2.6 Poîiticai Economy of Agriculture 

One facet of the systems approach pertaining to the adaptability of agricuItural 

systems to weather risks is the poiitid economic environment within which agriculture 

fbnctions. This approach focuses on the broad economic and policy enWonments within 

which fànners operate (Marsden , et al 1986). One prominent theme within the field of the 

political mnomy of agriculture is the role of agn'business, marketing boards, consumers, etc, 

as a constraïnt on decision making and behavior within the agricdtural industry (Troughton 

1989; Le Heron 1993). The latter theme argues that govemment intervention through 

regulatory rneasures and subsidizaton decreases the eiernent of choice and essentialiy govems 

the decisions made by fmers .  

Withîn Canadian agriculn~re, the federal and provincial governments have intervened 

extensively (Stick 1994). These interventions have taken the form of marketing boards, 

organized compensation programs for losses due to market conditions and production losses, 

and finally ad hoc payments in extreme situations. Compensation for weather nsks is 

provided through the crop insurance program, but ad hoc payments have been used to 

compensate famers for extreme, intermittent losses due to weather, such as those occuning 

on the prairies in 1988 foilowing severe drought conditions (Turvey 1989). 

Research pertaining to agrîcultural compensation programs generaiiy takes one of 

two opposing views. One view is that govemment fiinded compensation is necessq in order 

to ensure a stable market economy; the other view holds that govemment compensation 

programs have the potential to hinder adaptation to various sources of risk by discouraging 
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the adoption of other risk management strategies (Fulton 1989; Lewandrowski and Brazee 

1993; Gardner, et al. 1984; Smit 1994). The latter view is dehed expticitly in the literature 

with regard to crop insurance as moral harmd and d e r s e  selection. 

Mord hazard is referred to in the literature as "the fact that the insureci person's 

optimal decision may change as a resdt of taking out insurance." (Quiggin, et ai. 1994. 

p254). In thk sense, a f w e r  may choose not to implement other risk-reducing strategies 

knowing that crop insurance WU ulthately compensate for loss. The failure to manipulate 

other risk- reducing strategies may then contribute to the probability that the insured event 

wiil happai. For example, ifa fàrmer laiows that he may receive compensation through crop 

insurance for loss due to crop disease, he may be less inched to use chemicals to prevent the 

disease fiom o c c ~ g .  As a result, it may then be possible that the fmers  more iikely to 

expenence adverse conditions will also be more kely to insure (adverse selection). While 

these phenomenan have been analyzed separately in the literature, it often is difncult to 

distinguish between the two due to the complex nature of agricuItura1 operations (Quiggen, 

et al. 1994). 

It is this complexity that differentiates crop insurance fiom many other forms of 

insurance. Unlike automobile or house insurance, crop insurance takes place in a production 

context where losses depend upon the a wide range of endogenous and exogenous forces. On 

the basis of all of the ideas related to these forces discussed in this chapter, a conceptual 

mode1 is developed. 

2.7 The Conceptuai Model 

Models of agriculhiral adaptation to weather and climate have recognized the broad 



endogenous and exogenous influences on management decisions(Smit, et cd 1996; Chiotti, 

et ai. 1997; Smithers and Smit 1997). This chapter has reviewed a number of bodies of 

scholarship which contriiute to our understandimg of these influences with regard to the use 

of crop insurance in the management of weather-related risks. The types of relationships 

which may be expected to occur are exanilned through the conceptual mode1 (Figure 2.2). 

Figure 2.2 
The Conceptuai Modd 

SOCIO-ECONOMIC 

( TECHNOLOGICAL( ) BIOPHYSICAL J 

ENDOGENOUS FACTORS 
INDIVIDUAL AlTFlIBUTES OF FARMER AND FARM 

RlSK MANAGEMENT STRATEG~ES 

DlERSIFICATK)N OFF FARM 
INPUTS CONTRACTIN0 1 1  EMPLOYMEW 
FARM MANAGEMENT AND IWESTMENT 
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This mode1 is capable of demonstrating how various sources of agridtural nsk may 

affëct the decision making process, as weii as guiding our understanding of the relationship 

between weather risks and crop insurance use. Here, strategic decisions are made in the 

contact of an uncertain exogenous enviromnent where the implications of the socio-economic, 

politicai, biophysical and technologicai environments are not curnpietely understood. The 

interaction of these environments (including weather variability) creates conditions which 

influence f m  level decision making. Decisions are fkther innuenced by the endogenous 

attributes ofthe h e r  @ersmi goah, expen'ences, preferences, risk toking behavior rmd 

so on) and the fium operation Vann tp?, fm sLze, g>cdddk@ibution of crop I d  inconte 

and so on). These innuences shape the overd perception of a risk (such as the risk 

associated with weather) and how an individual f m e r  chooses to manage the risk. How a 

f m e r  manages risk is dso related to the availability of appropriate management strategies. 

The management strategies available to farm operaton are characterized in Figure 2.2 as 

financial, marketing and production. Dependhg upon the type of saategy, it rnay be employed 

within the affected growing season (tactical), or to reduce the risk associated with subsequent 

growing seasons (strategic). For example, a farmer may choose to decrease the risk 

associated with weather by securing off-fam employrnent to provide a stable income, or by 

diversifjing the f m  operation to include dierent crops and Livestock. Crop insurance is 

another management strategy avaiIable to farmers to ensure sorne level of return should a 

weather risk result in l o s  

How a farmer uses crop insurance to manage the risk associated with weather is a 

hction of both the availabiiity of other management strategies and the interaction between 
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then For example, one famia may substitute o f f - h  employment or investments for crop 

insurance use (Lmkrs  1994). white another may employ crop insurance as one component 

in a suite of available weather risk management strategies @la& and McDonald 1996). 

This chapter has reviewed various bodies of scholarship pertahing to the fàrm level 

management ofweather-related risks and specifically aop insurance use. A conceptual mode1 

of agricultural decision making and risk management demonstrates some of the possible 

relationships that might be expected to occur in the management of risk, including weather- 

relatecl rislcs. To test this model, an empincal m s i s  of the use of crop insurance in the f m  

level management of weather-related risks was undertaken. In order to provide a context for 

the empirical component of this research, chapter 4 documents aggregate trends in weather, 

soybean production and crop insurance use in Ontario. 
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3.0 SOYBEANS, WEXTHER AND CROP INSURAN- 

An objective of this research is to document trends and patterns of soybean 

production, weather; and crop insuance use within Ontario. This chapter relies on 

information gathered fkorn the Ontario Soybean Growers Marketing Board (OSGMB), the 

Ontario Ministry of Agriculture and R d  Affairs (OMAFRA), AGRICORP, the Canadian 

Crop Insurance Commission, Enviromnent Canada, and Statistics Canada. 

3.1 Characteristics of Soybean Production and Growth 

The soybean @&cirse mm) is a bushy, green legume relateci to clover, peas and W a .  

It is wideiy accepteci (although rarely documenteci) that the soybean plant is one of the oldest 

cultivateci crops originating in China as early as 2838 B.C. The soybean was introduced to 

North America in the eariy 18ûûs, and later to Canada, near the end of the century (da Mota 

1978). 

3.1.1 Soybean Production 

Woxid soybean area harvested approached 67,750,000 acres in 1997 which represents 

an haease of over 100% since 1967. North Arnerica presently harvests the highest acreage 

among all continents, followed by South America, Asia, Europe and Afnca (Figure 3.1). 

Canadian soybean production accounts for approximately 3% of the total acres harvested on 

a global level (FA0 1998). 

Within Canada, soybeans production is most prominent within Ontario and to a lesser 

extent, Quebec. While all provinces have reported soybean production within the past 30 

years, none approach the acres harvested by Ontario and Quebec. 



Figure 3.1 
GIobal Soybean Area Hawested, 1997 

Soybean production in Ontario has enjoyed a steady increase throughout the last 3 

decades. Expansion in production may also be seen in terms of soybeans as a percentage of 

total crop land. Figure 3 -2 provides a cornparison to grain corn and winter wheat, two cash 

crops which share sirnilar environmental growth requirements as soybeans. As a percentage 

oftotal aop land, winter wheat bas remained rehively constant. Grain corn continued to rise 

until the early 1980s and has since tapered off, while soybeans have remained on a 

steady rise since the mid 1970s. By 1996, soybean production in Ontario accounted for 22% 

of total a o p  land, greater than both winter wheat and grain corn (Statistics Canada 1996). 

Soybean production has also expandeci spatiaily within Ontario. While production in 

Ontario originated in the wunties of Essex, Kent and Lambton, soybeans are currently 



Figure 3.2 
Soybeans, Grain Corn and Winter Wheat as a Perceotage of Totd Crop Luid* in 
Ontario, 1956 to 1996 

*cmp Imd incldèsfield crops, vegetubles, fnur cropr und nurseries. 11 1981 thxs classification was 
expanded ta inchde s d .  

(Dominion Bureau of Statistics 1957- 1963; Statistics Canada 1973- 1997) 

planteci as fkr north as Nppissing. Figure 3.3 iiiustnites this expansion of soybean producers 

into the northern and eastern areas of Ontario shce 195 1. 

These increases in production over t h e  and space may be attributed to a number of 

factors. Advances in technology have contnbuted to the creation of new refïnement 

processes and markets for soybeans thereby increasing demand. Today soybeans are used in 

a wide range of products including foods plastics, pharmaceuticals, &el and many other 

whole soybean and soybean derived goods (OMAFRA 1997). At the same time, spatial 

inmeases in production have r d t e d  fiom technologicai advances which have aiiowed for the 

introduction of shorter season varieties. This has effectively decreased the geographical 

limitations on soybean growth. 



Figure 3.3 
Percent of Farmers Reporting Soybeans in Ontario: 1951,1961,1971,1981,1991 

(Dominion Bureau of Statistics 19% 1963; Statistics Canada 1973- 1997) 



3.1.2 Soybean Growth 

Soybean growth is characterized by three speànc stages of development, including 

blooming, pod formation and matunty. The length ofthe developrnent cycle varies depending 

upon &y length and available heat units. As such, soybean varieties are characterized by the 

day length and temperature requiremerrts n e c e s q  for initial floral development, and by their 

morphological growth habit (da Mota 1978). While varieties are rat4  accordmg to the corn 

heat unit system (Figure 3.4), soybeans différ fkom corn in that flowering is also related to the 

photoperiod (the length of daylight and dark periods) and not totdy dependent upon 

temperature (Garner and Mard 1920). Even so, the growth, development, and yield of the 

soybean plant depends upon how a givm varîety interacts with ongoing weather conditions. 

Figure 3.4 
Ontario Corn Eeat Unit System 

(Brown and Bootsma 1994) 



3.2 Soybeans and Weather 

3.2.1 Weather Risks to Soybean Production and Growth 

At a rudimentary level one couid consider any deviations fiom the optimum weather 

conditions for soybean growth as weather nsks. However, it is important to recognize the 

compuunded nahue of weather nsks to soybean production in terms of both the direct risks 

to pknt p w t h  as well as to the associateci fium practices- For the purposes of this research, 

the weather risks to soybeans wiil be characterized here in ternis of the amount of available 

iight, temperature and moisture throughout the growing season. While these parameters are 

specific to soybean growth, examples of the associated nsks to production wïii also be 

discussed where applicable. 

Light: Light is essential for photosynthesis and is a findamentai source of energy 

for numerous growth processes (Hicks 1978; da Mota 1978). Simply understood, if a 

partidar growing season experiences a low amount of sunshine, soybean yieids may decrease 

or exhibit reiatively poor quality. 

mois tu^ Moishue is considered the primary limiting factor in soybean growth. Seed 

gennination is dependent upon approxhately 50% moisture content, although excessive 

moisture may inhibit germination and root growth. The susceptibüity of soybean plants to 

insufficient moisture varies throughout the growth cycle. However the number of flowers, 

percentage of pod set, number of seeds and seed weight are ali positively related to soil 

moisture (Hicks 1978; da Mota 1978). 

In terms of production risk, excessive moisture may Uihibit the efficiency of farm 

equiprnent such as planters, and contribute to the growth of diseases and pests at various 
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stages of the growth cycle (Table 3.1). A lack of moisture rnay also adversely affect 

production practices as some pesticides require moisture for activation. 

Table 3.1 
: and Pest R 

May 

seedling 
dueyues 

Phytophthom 
nwt mt 

rtiiwctinia 
mot rol 

iks to Soybc 

June 

seedling 
dweares 

Phytophthom 
rpot rot 

rfiüostinia 
mot rot 

- 

cysr 
nematode 

seedcorn 
maggot 

slugs 

spidennites 

n Productic 

J ~ Y  
.. - 

Phytophthom 
m t  mt 

rhiztxtinia 
m t  Nt 

1eoJ 
spot 

Phytophthom 
roof rot 

rhht in ia  
m t m  

bf 
spot 

stem tanker 

white mold 

stem m t  

mildew 

stem blight 

cyjr 
nematade 

spidennites 

gnushoppers 

cloyerwonn 

Septem ber 

Phytophthom 
mot rot 

rhüoctinia 
nwt mt 

1 4  
spot 

stem canker 

white mold 

stem rot 

mi& 

stem blight 

stem canker 

white mold 

Jtem blight 

(Adapted 

Témpemtkm While soybean growth is characterized to some extent by day length, 

temperature also plays an important role. Varieties are rated accordmg to the arnount of 
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acamn<laed heat units mess7 -'r s a b ~ ~ n n .  Both temperature and day length govern the 

development of the plant throughout the growing season. In relation to other field crops, the 

soybean plant has been found to be generally very tolerant of temperature extrema. Plants 

have been observed to recover on occasion nom both fiost and high temperatures. 

(Hicks 1978; da Mota 1978). However extreme temperatures may prove detrimental to both 

soybean growth and production pfacfices ifcompoded by other adverse cha t ic  conditions 

such as insufficient moisture due to a lack of raididi. 

Aithough not disaissed above, one cannot discount the importance of the catastrophic 

weather conditions such as hail, fioods, or high winds. W e  short lived in nature, the 

implications of these events for soybean production may be immense in terms of the 

associated crop los. Regardess of the scale of a p&lar weather nsk to soybean 

production, the variability associated with its occurrence makes it impossible to predict. 

3.2.2 Climatic Variability in Ontario 

As disaissed in chapter 2, climate is inherently variable. Withlli Ontario, variability can 

be demonstrated using the previously mentioned parameters specific to soybean growth and 

production: temperature, avdable moisture and available sunshine. Figures 3.6 through 3.9 

show the growing season conditions for these parameters between 1968 and 1995 at London 

and Exeter weather stations (Figure 3.5). Examples of variability over tirne are demonstrated 

by the Werences in average growing season (or May to October inclusive) high temperatures 

in 1991 and 1992 at London weather station (Figure 3.6). Here, the average growing season 

high temperature diers  by approxhately 3 degrees Celsius fiom 1991 to 1992. This 

variabiiity is also displayed in the average growing season lows at Exeter weather station for 



Figure 3.5 
London and fieter Weather Stations 

Figure 3.6 
Gmwing Season Average High Temperatures, 1969 to 1996 

.m.----- London Weatbcr Station - Exeter Weathcr Station 



Figure 3.7 
Gmwing Season Average Low Temperahires, 1969 to 1996 

.----+-. London Wtather Siation - Exeter Weattier Station 

Figure 3.8 
Totai Growing Season Precipitatioo, 1969 to 1996 

.......... tondm Weatha Station - Exeter Weather Starion 



Figure 3.9 
Growhg Seamn Average Houn of Bright Sunshine: London Wather  Station, 
1969 to 1995 

(ClhateSource 1997) 

the sarne years (Figure 3.7). An examination of the precipitation data exhibits extreme 

fluctuations in the years 1986, 1990 and 1996 for Exeter weather station and in 1990 and 

1996 a -  the London weather station Extreme variation is also exhibiteci in the average hours 

of bright sunshine record& at London weather station throughout the 1969 to 1995 period. 

This variation in temperature, precipitation and amount of avaiiable sunshine âom 

year to year may affect the quaiity and yield of a soybean crop depending upon the timing 

and combination of weather conditions. For example, 1971 displays low precipitation, high 

average growing season temperatures and relatively high average hours of bnght sunshine. 

This particular year rnay not have produced high yields if there were no tirnely rainfalis to 

ensure plant maturity. In this sense, variability throughout the growing season may be as 
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siflcant as variability fiom year to year. The variabiiity of weather f?om season to season 

mates an atmosphere of uncenairity and risk within agriculturai operations which ultimately 

depend upon sititable conditions. This risk cm be managed through a nurnber of production, 

marketing and financial strategies disaisseci earlier in chapter 2, including crop insurance. 

3.3 Crop Insurance 

3.3.1 Background of the Crop insurance Program 

Canadian poiicy intervention to provide compensation to farmers for losses due to 

weather began in 1939 with the creation of the Prame F m  Assisance Act (PFAA). The act 

was a respo~l~e to devastahg drought conditions in the 1930s which are sometimes referred 

to as the most disastrous period in Canadian agriculture. While the objeztives of the PFAA 

were never cleariy stated, it was meant to act as an acreage insurance plan and offer income 

protection (Sigurdson and Sin 1994). As tirne passed, the PFAA was criticized for requiring 

a standard levy £?om ail participants yet failing to recognize the regionai variation in pay outs. 

Farrners also criticized the use of average township yields rather than individuai fann yields 

to calculate pay-outs. Many felt that the PFAA had become obsolete in a new era of 

agriculture, and demand for a new and better program escaiated (Sigurdson and Sin 1994). 

In 1 959, the Fecteral Crop Innrmce Act was passed. This legislation ailowed the 

federal govemment to provide contributions and loans to provincial govements for crop 

insurance. The program has undergone many changes over tirne, as outlined in Table 3 -2. This 

table Summarizes the policy amendments to program over tirne in terms of hancial support 

and policy amendments to make the program more accomrnodating to producers and thus to 

increase participation. Crop insurance prognuns are presently funded by both federal and 
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proMnciaI govenrments in ai i  provinces, aithough provincial govemments are responsible for 

the imp1ernentation of the pmgrams. Within Ontano crop insurance became the responsibiiity 

of the crown corporation AGRICORP on January 1, 1998. 

Table 3.2 

Introduction &Prairie 
Farm Assistarice Act 

Crop lnsurance Act 

Crop l o s  rü-caaer insuranœ available to b e r s  in the 
M e s  and Peace River area h d e d  by 1% levy to be 
matched by governent contribution. 

Mowed the federal goverrunent to enter into 
agreements with provinciai governments to provide 60% 
merage on crop yieId losses. The federai govemment 
incwred 20% of premium as& and 50% of 
administration expenses 

Amendment to Crop 
Insurance Act 

Provision for reinsurance fiind to assist provinces when 
major crop thilmes pmoked claims to exceed premiums 
couected. 

Amendment to Crop 
Lnsurance Act 

-- 

introduction of the concept of long term average yields 
and extendeci coverage. Coverage level were increased to 
80% for eligible crops based on long tenn average 
yields. Feded çontri'bution level increased to 25% of 
premiums. 

lg70 I Amendment to Crop 1 Introduction of vareeded acreage benefir 
Insurance Act 

Amendment to Crop 
Insurance Act 

Revised federaVpmvincial cost sharing agreement: 
1. FederaVprovincial govemments each pay 25% of 
premiums and 50% of administration costs, or 
2. Federal contribution of 50% of premiums and 
provincial mntriiution of ail  of administration CO-. 

1990 1 Amendment to Crop I Coverage level for low ri& crops increased to 90%. 
fnsurance Act 

1993 F€epeaieci Crop Insurance Introduction of Farm Incorne Protection Act with no 
Act substantial changes to crop insurance. 

1998 AGRICORP introduced in mwn corporation takes over crop insurance, J a n w  l* 
Ontario within Chtario 

(Adptedfirm: Agriculture and Agrifood Canada 1995, p35-36) 

3 -3.2 Crop Insurance, Ontario, Soybeans 

The Crop insurance Act was fkst introduced in Ontario in 1966 with the 
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irnplemerrtafion ofa average plan for winter wheat. Insurance coverage for soybeans began 

in 1968, at which t h e  the provincial and federal governments absorbeci 30% ofthe 

premium, requiring each farmer to pay the rernaining 70%. The adab le  coverage level for 

soybeans was 70% throughout Ontario at this thee In 1971, the Crop Innrance Act 

undenvent a number of changes, including a decrease in premium rates payed by -ers to 

50%, with the federal and proMnciai goveniments assuming 25% each. A new approach to 

insurance coverage was also introduced which dowed for high and low range coverage levels 

for insured acreage. This me- that h e r s  muid choose the level ofcoverage they wanted 

to purchase. Another change to the program was the incremental increase of insurance 

coverage levels without Yicreasing the premium rate for fmers  with no claiin history. This 

means that the premiwn paid by a fmer  is discounted or surchargai depending upon claim 

history, thus discouraging f m e r s  fiom fihg c l h s  unless absolutely necessary. 

Under the 1997 Ontario Crop Plans, there are 4 levels of coverage (defineci here as 

the level of compensation purchased by an insurecl individual) available to soybean producers 

ranging nom 75% to 90%, at 5% increments. It is currently the only crop for which 90% 

coverage ievels are avaüable, with most crops being offered only up to 85% levels of 

wvemge. Premium rates for soybeans are comparatively low as displayed in Table 3.3. This 

may be due to the associated market value of the crop, as weU as to the relative resiliency of 

soybeans to weather which in tum results in fewer claims by participants compared to other 

cash crops. 

The crop insurance program is based upon the premise of individual fann yield. 

As a result, each &mer who participates in crop insurance must provide an accurate account 



of their muai yidd as it wîii determine their payout if a clab is issued. A payout is granteci 

when a h e r  files for a valid claim, although it may also be gnuited autornatically in a case 

where a regionai extreme event is assumed to affect al1 fmers in the area. In any case, the 

payout is detemiined based upon the fàrmer's ten year average. For example: assume a h e r  

has a ten year average f m  yield of 8000 bushels per acre of soybeans and has purchased 

crop insurance at the 85% coverage level option. The crop insunmce program then guarantees 

the h e r  6800 (.85*8000) bushels per acre. 

Table 3.3 

%inter wheut is M l e d  under a seplrcte imnmce program 

Sdected Crop Insurance Premium Rates @er acre), 1997 

*under the 1998 crop insurance plan, corn and soybeanr curtomers are given the choice of a 
floating insurunce price or afixed insurance pria for iwo levels of coverage oniy 

C ~ P  

soybeans 

cota 

wbitebeans 

colwred beans 

(Agridtureand Agrifood Canada 1997) 

Consider a year where due to adverse weather conditions, the f m e r ' s  soybean crop yields 

or@ 5000 bushels per acre. Crop insurance will pay out on the difference between the actual 

yield and the guaranteed yield, or 1800 bushels per acre (6800-5000). This arnount is 

70% 

NIA 

$7.35 

$1 5.20 

$15.20 

multipüed by the fioating market price of soybeans to calculate the final payout (Agriculture 

and Agrifood Canada 1997). 

New participants to the pro- are underwfitten until they can estabüsh a 10 year 

75% 

$5.80 

$8.90 

$17.85 

$18. IO 

80% 

$7.55 

$10.80 

$20.90 

$21.70 

85% 

$9.75 

% 13.05 

$26.00 

$27.00 

90% 

$12.50 

M A  

N/A 

NIA 
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average fann yield. Due to hprovements in cultivars and production technologies, a trend 

adjustment is applied to soybeans for years three through ten for participants in the 1997 plan. 

This adjustment wmpensates for increased soybean yields over the past ten years when 

caidating an insureci fmers average yield for claims. 

3 -3 2.1 Participation 

Participation in the crop insurance program in Ontario in terms of acres insured 

relative to soybean acres tiarvested appears to have steadiiy increased since the beginning of 

the program until the late 1980's. However participation after the late 1980's did not keep up 

pace with the ongoing increase in acres harvested (Figure 3.10). An examination of the acres 

insured as a proportion of acres harvested reveais a steady increase fiom 1969 until 1986 

(Figure 3.1 1). M e r  this tirne, the proportion of total area insured rose quicIq £tom 45% in 

1986 to 78% by 199 1. However after 199 1, the total proportion of soybean acreage insured 

began to decrease. By 1996, only 56% of the total acres harvested were insured. While a 

similar pattern is exhibiteci in Ontario winter wheat acreage, grain corn appears to be more 

vaRable over tirne. 

The recent decline in the proportion of soybean acres insured may be the result of a 

number of factors. One reason may be that farmers are substituthg other production and 

financial based management strategies for crop insurance. It is possible that f m e r s  may 

perceive the cost associateci with purchasing crop insurance to be too high. A second reason 

for the decrease in acreage insured may be attnbuted to a reduction in claims. As discussed 

in chapter 2 with regard to the natural hazards research, the perception of risk tends to 

decrease as t h e  passes (Burton, et al. 1993). A relative decrease in the number of crop 



Figure 3.10 
Ontaho Soybean Acres Ha~estcd and Acres i n s u d ,  1968 to 1996 

(Agriculture and Agrifood Canada 196% 1997) 

Figure 3.1 1 
Ontario Soybems, Winter Wheat and Grain Corn: Acres hsured as a Percentage of 
Acres Harvested, Census Years 1971 to 1996 

(Agriculture and AgrifOOd Canada 1969- 1 997) 



insurance c h  in recent years suggests that the associated risk rnay have also decreased. It 

is therefore possible that participation in crop insurance rnay have declined as a result of a 

decrease in the perception of the associateci risk. An examination of crop insurance claims as 

they relate to soybeans, grain corn and *ter wheat will provide further insight. 

3.3 -2.2 Claims 

Soybean claùns under the Ontario C r ~ p  Insurance Program have varieci greatly year 

to year, e q e c d y  over the past ten years. Table 3.4 displays for grain corn, winter wheat and 

soybeans the percentage of pay-outs to M e r s  and the associated peril to which the Ioss is 

atm'buted. The perils associated with soybean claims in Ontario reveals that a hi& proportion 

of soybean claims are related t o  high Ievels of rainfall and excessive moisture. Between 

Table 3.4 
Ontario Crop Insurance Payments for Perüs (as aperceniage of toldpaymnts): 
Grain Corn, Winter Wheat and Soybeans, 1967 to 1997 
I I 1 1 1 

I Perii I grain corn winter w heat I soybeans I 

* refers to penk not identijiable due to AGMCORP system conversions 
(AGRICORP 1998) 

drrnigflt 

fmst 

insecta and dise= 

hail 

noods 

wind 

I Cl% I O I O I 

21% 

23% 

CL% 

4% 

4% 

1% 

4% 

cl% 

70% 

< w o  

O 

4% 

18% 

5% 

13% 

3% 

O 
.I 

O 
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1967 and 1997, 54% of al soybean claims were attniuted to excessive moisture. Drought 

conditions and darnage due to insects and disease account for some soybean daims, yet not 

to the same extent as excessive moisture. The perils associateci with soybeans are s i d a r  in 

part for grain corn, ahhough grain corn appears to be more susceptible to fkost @resumably 

a resuit of the associated earlier planting date). Wmter wheat exhiiits a relatively high number 

of claims related to hsects and disease. 

Crop insurance claims as a percentage of contracts purchased for soybeans have 

varieci over tirne in Ontario (Figure 3.12). However this variabiüty is not consistent with the 

pattern of decline displayed in crop inswance participation Figure 3.1 1 and 3.13). It is 

spdated that this decline in participation may not be attributed to an associated decline in 

the overaii number of claim. If this is the case, it raises the question as to why fewer soybean 

farrners are insuring th& crop. One possible explanation may be the availability of alternative 

weather risk management strategies. 

3.3.3 Three Lines of Defense: Farm Management, Poiicy and Ad Hoc Payments 

In an effort to achieve a p a t e r  level of predictabüity with regard to  agricultural 

expenditures related to compensation for loss due to various sources of risk, the federal 

govemment commissioned a poiicy feview in December, 1989. The fouowing s p ~ g  a report 

was presented to federd and provincial agriculture ministers which outiined three h e s  of 

defetl~e in the management of agricultud risk The first üne of defense was to encourage and 

support the implementation of better fami level risk management practices. The second line 

of defense ïncluded policy initiatives which would alleviate the risk associated with the 

production, hancial and marketing aspects of agriculture. Finaily, ad hoc payments were 



Figure 3.12 
Crop Insurance Clahs as a Percentage of Contracts Purchased for Soybeans, 1968 to 
1996 

(Apiculture Canada 1968- 1996) 

Figure 3.13 
Crop Insurance Contracts Purchased and Claims for Soybuns, 1968 to 1996 

(Agriculture Canada 1968- 1996) 



wnsidered to be the final line of defense to be used ody when absolutely necessary. 

The poticy initiatives recommended in the second line of defense included the Gross 

Revenue Insvrance P h  (GRIP) and the Net Income Stabilizaton a u n t  (NISA) to be used 

in wnjUnaon with exkithg proMicial Cmp Insurance Prograrns (National Library of Canada 

1991). While the NISA program has existeci as a federal initiative airned at reducing the risk 

associated with incorne, each province was held responsible for custornizing their GRIP 

prognmis to reduce the market risk aSSOciated with th& regiond agriailtures. In Ontario, this 

was achieved by replacing the GRIP initiative with the Market Revenue program (Grenier 

1998). Both pro- were offered in Ontario starting in 1992. 

3.3.3-1 Market Revenue 

Like the crop insurance program, Market Revenue program payments are calculated 

using a fmer 's  individual average f m  yield. Payments are triggered when the price of a 

fumer's crop f d s  below 85% of the fifieen year average Ontario market pnce. The 

guaranteed yield under the Market Revenue Program is 85% of a farmer's average farm yield. 

For example: if a Fdnner has 8000 bushels of soybeans and the market price fds to $7.00 per 

bushel when the calculated average support price is $9.00 per bushel, market revenue pays 

out $13,600.00, or ($9.00 - $7.00) * (85% of 8000 bushels). One third of this total arnount 

is deducted in lieu of premiurn payments, and the m e r  receives the remaining two thirds. 

Before 1994, the prograrn had required famers to pay premiums in advance similar to the 

Crop Insurance Program. Although h e r s  no longer pay premiums beforehand, they are 

required to enroll in the program in advance of the growing season. Participants are also 

required to enroli the total acreage of each crop enroiied in the market revenue prograrn. If 
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payments h m  the market revenue pro-pram exceed the progam's balance, pay outs will be 

lowered to accommodate the lack of fiuids (Agriculture and AgriFood Canada 1998). 

As the program does not require farmers to pay prerniums unless a payment is made, 

it is speailated that most fhners participate in the program regardless of crop insurance use. 

W e  it appears as if participation in the program has tapered off (Figure 3-14), the acreage 

enroiled has remained steady over the past few years (Lowen 1998). It is important to note 

that the Market Revaiue Program is designed to deviate only the nsk associateci with market 

conditions Çe, price). Therefore it does not have the potential to hnction as a substitute for 

crop insurance in the same way as income protection initiatives such as NISA 

3.3.3.2 Net Incorne Stabiiization Account (NISA) 

NISA is a voluntary program designeci to help agricultural producers stabilize their 

income. Participants may deposit up to 3% of their eligible net sales, to be matched by a 

federaVprovincia1 govemment contri'bution The balance of the account eams 3% interest over 

and above the cornpetitive rate paid by the federal and provincial govenunents. Producers 

may also deposit an additional 200/0 of their eligible net sales, but this arnount is not matched 

by the govemment. A withdrawal may be made when an individual producer's minimum net 

income falls below a threshold value. 

The MSA program was introduced in July of 1 99 1, retroactive 1 year. Participation 

in the program immediately escalated due to various incentives offered in the Girst few years 

and has since shown an inaease as public awareness of the program has heightened (Grenier 

1998). 

This increase in participation in NISA is accompanied by a decrease in participation 
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in crop insurance (Figure 3.12). it is specuiated that an increasing number of fanners are 

substituting NISA for crop insurance. Uniike the Crop Insunuice Program, NISA d o w s  

fimers to get a retum on their investment and have greater control over their money. Since 

weather risks d k e d y  affect incorne, NISA aiiows m e r s  to compensate for weather-related 

losses without purchashg crop insurance. However the ef fdveness  o f  the MSA program 

is Iargeiy dependent upon the length of time a fanner has participated in the program, and the 

arnount of money deposited into the account. 

Figure 3.14 
Participation in NLTA and Market Revenue in Ontario 

(Grenier 1998) 

3.4 Soybeans, Weather and Crop Insurance: A Summary of Relationships 

This chapter has documented patterns in soybean production, weather variabiiity, 

weather risks to soybean production, crop insurance, and other agricultural risk management 

policy initiatives presentiy adable within Ontario. When observed in relation to one another, 
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these patterns aid in the understanding of how f m e r s  are employhg crop insurance to 

manage the risk associated with weather variability. The objective of this section is to 

summarize the relationships observeci in this chapter. 

W& Canada, soybean production has been show to occur mainly within Ontario* 

where acres harvested surpassed those of both winter wheat and grain corn by 1996. Some 

ofthe weather conditions which rnay b d e r  soybean production and growth within Ontario 

were doaimenteci in this chapter in tems of light, moisture and temperature. Variations in 

these weather conditions may ultimately decrease the overall yield and quality, depending 

upon their sequence and timing. An examination of past weather conditions as recorded at 

two weather stations within the study area has shown that this kind of variability in weather 

does indeed ex&. As a result, famers are continuously faced with management decisions 

regarding the possible adverse effects of weather variability. 

One way in which h e r s  are mansging these weather nsks is through crop insurance. 

Crop insurance use among soybean fkners in Ontario increased steadily over time since 1968 

particularly in the Iate 1980's. Since 199 1, however, the number of contracts purchased has 

remallied relatively constant, whde the proportion of the total ara in soybeans insured has 

declined. As the number of clairns has been highly variable throughout this penod, it is 

speculated that the decline in soybean acres insured is not attributable to a diminishing 

perception of risk as discussed in chapter 2 with regard to the natural hauirds research. As 

weather varîabiiity within Ontario has been shown to continue throughout this period, it is 

possible that farniess may be substituthg other strategies to manage the risk associated with 

weather. 



42 

One possible stnitegy fimners may be substituting for crop insurance is the Net 

Incorne Stab'ilintion Account Not ody does MSA provide fmers with a seEdirected risk 

management strategy, it ensures that participants cm receive a rehim on their investment. 

AIso, since the NISA program is based upon incorne protection, a f m e r  may make a 

withdrawal regardless of whether the loss was production (jield) or market @rice) related. 

The recent hcreases in NISA participation in relation to patterns of crop insurance use 

support the speailation that some f m e r s  may be substituthg MSA to manage the weather 

risks associatecl with soybean production. 

However many -ers continue to purchase crop insurance. In order to understand 

how these fàrmers are using crop insurance to manage the risk associated with weather, and 

altematively what management strate@ farmers who do not purchase crop insurance are 

substituting for the program, it is necessary to taik to the fmers thernselves. The foliowing 

chapter wiil disais  the methodology employed for the farm level analysis. 



4.0 EMPIRICAL METHODOLOGY 

An objective of this research is to empirically idente the role of crop insurance in the 

farm level management of weather related risks to soybean production within Middlesex 

County. This can be achieved through a variety of rnethods including time series analysis or 

farm mcxiels. However, in order to understand the hm level decision making process without 

assuming behavior and motivation, M e r s  have to be contacted diredy. While this may be 

accomplished through a variety of methods, personal interviews ushg a structured survey 

were employed for this research. 

4.1 Suwey Research 

There are many approaches to survey research. For the purpose of this research, 

personal interviews using a structurai survey were used for a number of reasons. One reason 

for this is that face to face interviews encourage maximum motivation of participants while 

providing the oppominity to probe unclear responses (Schuman and Kdton 1985). For this 

reason, personal i n t e ~ e w s  were chosen instead of mail or telephone surveys. Once 

contacted, structured interviews were conducted whereby participants were asked identical 

questions using identical wording. This was necessary in order to facilitate numerical 

summaries for analysis (Nachmiss and Nachmias 1976). Non-struchired i n t e ~ e w s  would 

have been more dEcuit to document and more difncult to compare, as questions would lack 

consistency from respondent to respondent. 

4.1.1 Asking Questions 

Stnictured interviews may involve the use of both closed and open ended questions. 

Closed ended questions generdy require the respondent to provide a specific answer based 
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Y p n  acceptable options (Jones 1996). As questions which require recall of past experiences 

have been shown to provide incompl&e response, the use of personal records prompts and 

cues has been suggested to increase the recall of respondents (Sudman and Bradburn 1974). 

Open ended questions provide fkeedom for the respondent to volunteer what they believe to 

be appropriate. While open ended questions are genaally considered more dif5cult to anaiyze 

than closed q~estions, they do provide an opportunity to probe detailed explanations (Jones 

1996). 

For this research ciosed ended questions were used to document easily comparable 

Mionnation about the Eirm level management of weather-related risks. Open ended questions 

were used to explore identifieci relationships by drawing upon personal opinions and 

expenence (SprouU 1988). AU questions were administered ordy with the inte~ewer 

recording al1 responses. At no time were the participants in the survey asked to refer to 

documents or any other records which might have to aided in their recd of events. 

4.2 Questionnaire Design 

The questionnaire was composeci of three sections and structured to Iogicdy address 

the research objective while estabüshing a sense of a rapport with respondents (Jones 1996). 

This section will discuss the layout and content of the questionnaire (Appendix 1) in detail. 

4.2.1 Tirne Frame 

In order to iden* the role of aop insurance in the fami level management of weather 

-related nsks, it was necessary to define a suitable time fiame which reflects variability in 

weather. T a h g  h o  considdon that the level of recd generally decreases with the length 

of time since an event occurs (Sudman and Bradbum 1974), a six year study period from 
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1992 to 1997 was chosen It was believed that this time fiame was short enough to gather 

acauate information while long enough to accommodate change and variability. 

4.2.2 Questionnaire Stnicture 

The first section of the questionnaire employed closed ended questions to obtain 

infornation about attributes of the participant's fhrm operations such as farm type, total 

acreage, and @al distribution of f m e d  land. This section focused on current information 

about the participant's fam operations only. 

Section two required respondents to comment on the sensitivity of soybeans to 

weather relative to other field crops (ii their own experience). Respondents were then asked 

to identify what they believed to be the main weather related nsks to soybean production. If 

no response was offered initidy, a list of possible weather-related nsks denved fiom the 

Literaaire was used to stimulate recall. Responses to this question were then used to prompt 

a more indepth examhtion of speafc weather related nsks experienced by each participant 

durhg the past 7 years. If specific nsks were identified, respondents were asked to recall the 

year and associated weather conditions. This was followed by an investigation of how they 

responded to the risk in the short and long terms, and what effect their response had on their 

farm operation and crop quality and yield. 

Section three used d y  closed ended questions to document expenence with crop 

insurance since 1992. Farmers were asked to disclose their soybean acreage for each year, 

type of seed use& whether or not they purchased crop insurance, applicable coverage levels, 

daim hist ory and consequences, and participation in other agricultural sdety net programs. 

In closing respondents were asked a series of open ended questions about what they believed 
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to be the relative strengths and weaknesses of the -nt crop insurance program, premium 

prices, and th& opinions on privatization. Each respondent was given the opportunity at the 

end of the survey to contnbute additional comrnents, questions or ideas about the 

questionnaire or research. The questionnaire was pretested with two local f m e r s  and a 

Middlesex County Crop Specialist to ensure that the questions were understandable and 

appropriate. 

4.3 Sample Seleetion and Questionnaire Implementation 

The sample group was seleded via a mixed strategy. InitiaIly a master Iist of soybean 

producers in Middlesex County was purchased ffom Farm Business Communications. The 

Iist provided names of farmers with various acres of soybeans. Using this iist as a guide, a 

series ofintroductory letten was prepared and distributed to f m e a .  The letter outlined the 

purpose of the research as weli as its afnliation with the University of Guelph, the Ontario 

Ministry of Agriculture, Food and Rural Affiiir$ and the Ontario Soybean Growers Marketing 

Board (Appendix 2). The letter stipulated that famiers would be contacted within a few 

weeks of receiving the letter to ask if they would be interested in participating. However it 

became increstsulgiy difiicult to contact people using the master Iist. Respondents were then 

selected by driving to Werent areas throughout Middlesex County and simply knocking on 

doors. If home, f m e r s  were asked ifthey produced soybeans and would be interested in 

assishg the research project by complethg a questionnaire. In order to participate, a f m e r  

rnust have reported soybesns at one tirne during the six year study p e r d .  Whïie this approach 

did not follow a systematic samphg procedure, it is assumed in the end this mixed strategy 

provided an essentidy random sample. Participants in the survey were located throughout 
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Middlesex County, reporteci various acres of soybeans, and represented a diverse sample 

group in terms of fàrm type and orgaxhtion. In total 79 inteniews were completed during 

the survey period. Al interviews were conducted by the researcher and were adrninistered 

between July 1 and Aupst 3om, 1997. 
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5.0 SOYBEANS, WEATHER AND CROP INSURANCE: MIDDLESEX COUNTY 

The objective of this chapter is to descriie the ways in which soybean f m e r s  in 

Middlesex County employ crop insurance in the management of weather-related risks. This 

will be achieved through the documentation of the results of the survey administered to 79 

farmers reporting soybeam at various locations throughout Middlesex County. Datum at the 

county level are acaniined in oonjunction with the survey r d t s  (where applicable) to provide 

insight into the overall representativeness of the study group. A comparison of the 

production, financial and marketing attributes of the f m  and fmers  participahg in the 

survey is employed to  identify how crop insurance is used to manage weather-related risks. 

5.1 Soybean Production: Middlesex County and the Study Group 

Soybean production in Middlesex County has increased considerably since 1980. 

Figure 5.1 displays the soybean acreage harvested in comparison to grain corn and winter 

wheat for aU of Middlesex County. By 1996, soybean acreage in Middlesex surpassed that 

of both other crops. Soybean production by the study group also displays a steady Uicrease 

over the. Egure 5.2 displays the average yearly acres harvested fiorn 1 992 to 1 997 reported 

by h e r s  phcipating in the survey group. This pattern of çoybean production among the 

study group is consistent with infofmafion reported for Middlesex County fiom 199 1 to 1996. 

The total soybean acres reported among survey respondents in 1997 ranged fiom less 

than 50 acres to over 2000 acres. A plurality ofthe famiers surveyed reported between 100 

and 200 acres of soybeans in total (Figure 5.3). 

5.2 Weather Related Risks to Soybean Production 

Participants in the survey were asked to iden te  what they betieved to be the main 



Figure 5.1 
Middlesex County Acres Ewested: Soybeans, Grain Corn and Winter Wheat, 1951 
to 1996 

(Dominion Bureau of Statistics 1953- 1968; Statistics Canada 1973 - 1997) 

Figure 5.2 
Study Group Average Soybean Acres Harvested, 1992 to 1997* 

* 199 7 refers fo acres planted 



Figure 5.3 
Distribution of Soybean Acres Reported by Study Group, 1997 (n = 77) 

weather related risks to soybean production. If no response was ofTered initidy, a list of 

possible weather related risks derived fiom the literature was used to stimulate r d .  

Participants were then asked to recall ifany of the risks they had identified had affécted their 

soybean crop between 1992 and 1997. Participants were then asked to spece the year the 

risk occurred and a description of the associated weather conditions. The information 

gathered eom the study group is documented in Table 5.1. 

niese results indicate that the greatest weather related risks to soybean production 

within the sample area are the cold and wet conditions which interfere with the planting 

schedule (May and eady June), especidly in 1996. Late maturity due to dry conditions was 

also identified, although only in 1995 and 1996. White mold (which is associated with coid 

and wet conditions as weLi) is consistently recognized as a risk to production in every year 

surveyed. Late harvest due to wet and cold conditions was identified to a lesser degree 



throughout the study penod, as was Phytophthora root rot (which is associated with wet 

conditions as weil as soi1 type). 

Table 5.1 
oybean Production as Identified by the S 
weather 1992 1993 1994 19% 
condition 

laîe plant 

white mold 

Phytophthora mot rot 1 1 1 2 

hail O 1 1 O 

Total number o f  rislu mentioned: 11 13 1 O 17 

Total # of farmen mentionhg at 10 13 9 16 
least 1 hk:  

Num ber o f  farmen reportiag 71 72 71 74 
soybeaas: 

Furmers may specrfjr more than one mkper year 
** data not available for 1997 

mentions 

A cornparison of the recoiiection of weather conditions by the fanners surveyed to 

weather data obtained fkom Environment Canada for London weather station, and the 

weather reports supplied by the Annual Crop Insurance Reports are similar for the years 1996 

and 1997. The high level of precipitation and the low temperature for the 1996 planting 

period identifid by the shidy group are reflected in the Environment Canada (Table 5.2) and 



Table 5.2 

MY 19.3 18.8 16.9 18.4 17.4 

June 21.1 22.1 23.6 25.1 22- 7 

J ~ Y  22.9 26. 1 25.7 26.4 24. 5 

Au- 22.4 26.5 23.4 27.3 25.9 

September 19.7 17.4 20.5 20 19.9 

Enviromment Canada Average Lon Temperahucs, Average High Temperatuns and 
Totai Precipitation fmm May to October: London Weather Station, 1992 to 1996 

Ocîober 12-4 13.1 15.2 15.2 14 

Toîd Monthly Precipitation 
(mm) 1992 1993 1994 1995 1996 

53.2 33.0 79.6 98.6 116.8 

June 65.8 102.1 112.2 99.3 103.0 

Average Monthiy Law 
Teinpentures 
(rcegrces C h )  

1 

May 

Iune 

I ~ Y  

Au- 

September 

October 

Average Monthly Eigh 
Temperatures 
(degrees CeLFiws) 

Crop Insurance Commission weather reports. However the recoliection of weather conditions 

1992 

6.4 

9.6 

13.2 

12 

9.2 

2.4 

1992 

1993 

6.1 

11.5 

15.7 

14.3 

8 

2.8 

1993 

. 

1994 

4.9 

12.3 

15.5 

12.7 

9.3 

4.8 

1994 

1995 

7.5 

13.8 

16.1 

16 

7.3 

5- 9 

1995 

. 

1996 

6.3 

13.6 

13.8 

13.4 

IO. 4 

4.7 

1996 
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for 1992 by the study group does net &are this s irni le .  Whiie some of the respondents in 

the study group did identifil 1992 as a cold and wet season overall, a greater nurnber of 

farmers surveyed identifid 1996 and 1997 as comparatively worse years. Yet the weather 

conditions as descri'bed by the Crop uisurance Commission for 1992 are comparatively worse 

than those for 1996 and 1997. This suggests that the recoiiection ofweather conditions by 

farmers in the study group may not be adequate. 

When comparing the weather data in Table 5.2 to the recoliection of the survey 

participants, it is important to realue that it is impossible to specify an exact "recipe" for 

ideai climatic conditions for soybean production. The success of a crop is more dependent 

upon the combination of climatic conditions which occur and the sequence in which they 

occur. In this sense a crop may survive a dry speli if the soi1 was able to store adequate 

moisture nom earlier in the season and therefore may not have been perceived as a risk to 

production. A cornparison of weather conditions is therefore somewhat limited. 

5.3 Response to Weather Related Risks 

In order to identay responses to weather-related risks, fanners were asked how they 

managed each of the previously identified weather risks in both the short and long ternis. 

These responses are displayed in Table 5.3 ,where short term refen to response during the 

specific growing season (tactical) and long term refers to response in subsequent growing 

seasons (strategic) . 

Responses to weather nsks varied depending upon the nature of the risk. However 

in the short term most f m e r s  chose to not respond and wait out the associated risk and its 

consequences. This may be attributed to the fact that not every weather nsk has a potential 
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immediate response other than to do nothing and wait. Response in the short term is also 

somewhat limited to production related strategies. No marketing or financial management 

strategies, for example crop insurance ciaims, were identifid by the study group. Assuming 

that some fmers did have crop insurance claims throughout the study penod, it would 

suggest that claims may not be consciously considered a direct response to weather-related 

risks during a partiailar growing season. 

- 

Ifte plant 

n=fOO 

- - -  

late plant 

change variety 
(12 fàrxners) 

change crop 
(2 h e r s )  

change planting 
schedde 

(1 fmer )  

- - -- - - - 

Iate o r  no 
germination 

n = 3  

Table 5.3 
F m  Levd Responses to Weather-Reiated Risks for 1992 to 1997 (hefusive) 

- 

- 

- 

Phytophthora 
mot rot 
n = 9  

Iate or no white mold 
harvest 1 

I change plant 
density 

(1 1 fàmers) 

The long term responses to weather risks were more diverse than short term 
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responses. Fanners suneyed indicated production related strategies such as changing variety 

or crop rotation Ui subsequent yairs to avoid nsks associateci with weather. A smaü number 

of fanners surveyed indicated that they changed their choice of crop. AU of the responses 

indicated by participants were airned at the production aspect of farming. WMe f m e r s  were 

asked to idente al types of response @roduction, jhmciai etc.), none of the f m e r s  

surveyed identifid the use of crop Uwrance as a long term response to weather risks. 

5.4 Crop Insurance 

In order to understand how crop insurance is used to manage weather nsks to soybean 

production, t'sumers were asked about th& participation, choice of coverage levels, and claim 

history between 1992 and 1997. 

5.4.1 Participation 

The data for Middlesex County show uiat participation in the crop insurance program 

by soybean famers has increased steadiiy over tirne with notable variation and patterns of 

decline in recent years (Figure 5.4 and 5.6). This is also true of grain corn and winter wheat 

which also show decline. However the overdl participation rate in crop insurance for 

Middlesex County is highest among soybean f m e r s  (Figure 5.5). This is true in terms of 

both the number of famers purchashg crop insurance and the total acreage insured (Figures 

5.6 and 5.7). These patterns of participation in the crop insurance program in Middlesex 

County are sirnilar to those observed at a provinciai Ievel. 

Within the 1992 to 1997 period there is Iittle annual variation in ternis of the number 

of f m e r s  in the study group who purchased crop insuance. The overail participation rate 

h the sarnple group shows some variation fiom 69% in 1992 to 63% by 1997 (Figure 5.8). 



Figure 5.4 
Middlesex County Acres Insured: Soybuns, Grain Corn and Winter Wheat, 

(AGIUCORP 1998) 

Figure 5.5 
Middlesex County Acres Insured as a Perceotage of Acres Harvested: Soybeans, 
Grain Corn and Wiater Wheat, Census Years 1971 to 1996 

(Dominion Buresu of Stabistics 1953-1968; Statistics Canada 1973- 1997, AGRICORP 1998) 



Figure 5.6 
Middlesex County Crop Insurance Contracts Purchaseû: Soybeans, Grain Corn and 
Winter Wheat, 1968 to 1997 

(AGRICORP 1998) 

Figure 5.7 
Middlesex County Crop hsurance Contracts Purchnsed as a Percentage of Farmers 
Reporting Soybeans, Grain Corn and Winter Whent, Census Years 1971 to 1996. 

(Dominion Bureau of Statistics 1953-1968; Statistics Canada 1973- 1997, AGRICORP 1998) 



Figure 5.8 
Participation Rate (Nu* of lnsured Fmmers vs Acres Imured) Among Survey 
Respondents, 1992 to 1997 

There appears to be a greater deciine over time in ternis of the total acres insured as a 

percentage of acres reported by the sample group. The rate of acres insured peaks at just over 

74% in 1993 and drops to just under 64% by 1997. 

Farmers who phcipated in crop insurance were asked what level of coverage they 

purchased in 1997. Due to the variation over t h e  in the available coverage levels for 

soybeans, fiirmers were asked to i d e n e  whether or not they had purchased the minimum 

wverage level(75%), maximum coverage level(90%), or a coverage level in between the 

two (80 - 85%). Of those participating h crop insurance, approxhately 3% chose the 

minimum coverage, 60% chose a mid range coverage option, and 37% chose the maximum 

level. While these totals varied slightiy year to year, many f m e n  stated that they felt that a 

mid range coverage provided adequate coverage if they needed to claim without havhg to 
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pay the highest premium. Some of the fimiers purchasing the 90% coverage option 

cornmentexi that they f& the nsk to be great enough to warrant the highest possible coverage. 

0th- commented that the merence in premiums was so smaii that it redy did not cost al1 

that much more to purchase the highest coverage option. Of those farmers purchasing the 

lowest coverage option, some commentecl that t was due to the cost of premiums. 

Among the survey respondents, those fanners who participated Ui the program had 

generaly always participateâ, and those who did not stated that they had Little interest in the 

program. Over the 1992 to 1997 period, six famers decided to stop insuring their soybeans, 

while only two decided to start insuring. Those famers who switched out of the crop 

insurance program did so because they felt that the level of risk did not just* the cost of 

insurance, or that they could take on the associated weather risk through other management 

strategies. The two h e r s  that switched into the program did so because they increased their 

suybean acreage and depended upon the crop as a major source of income and felt the level 

ofrisk justifid the cost of premiums. 

5.4.2 Claims 

The number of claims by soybean farmers for all of Middlesex County has varied 

considerably over the. Figure 5.9 displays the total number of claims as a percentage of the 

contracts purchased fkom 1968 to 1997 for Middlesex County. The number of soybean claims 

as a percentage of contracts purchased appears to be comparatively higher in the early years 

of the program. However after 1980 the number of daims seems to taper off with some 

extreme variability in selected years. 

Farmers with a history of crop insurance use in the study group were asked to recd 



Fipre 5.9 
Middlesex County C k h s  as a Percentage of Contracts Purehaseci: Soybcuis, 1968 to 

(AGRICORP 1998) 

fiom mernory th& prior claims between 1992 and 1996. Claims were grouped as yield related 

claims or replant claims (when a h e r  is compensateci for the cost associated with replanting 

a crop during the same growing season). In this sense, an insured party may füe a c lah to 

replant, as weli as a yield c lah within the same growing season if the yield fds below the 

threshold imposed by the crop insurance program. Once it was detamined if a replant or yield 

daim had been fiied, farmers were asked if the claim was approved and for what perii it was 

filed. Farmers were then asked to recount the growing season conditions for each claim 

identifieci. Table 5.4 categorizes crop insurance daims in the sample group between 1992 and 

1996 accordhg to the associated weather conditions. 

Reasons for crop Uisurance daims varied throughout the study penod, although claims 



due to late or no mat* were most cornmon. Clamis due to late planting and reseeding were 

also prominent, and to a much lesser extent claims due to white mold, late or no germination 

and late W e s t -  The highest number of daims (23) d h g  the shidy period occurred in 1996. 

A majority of the claims for this year were attnbuted to cold and wet conditions which 

r d e d  in late planting and replanting. However both wet and dry conditions were cited as 

the associated conditions which resdted in Iate or no maturation. 

Table 5.4 
Crop insurance Clnims and A td Per 

yWclaims: conditions 

1 1 cold onlv 

1 cou  

1 late horvest 1 wet b b  
1 white mold 1 

- - - - - - - - - 

* ~arnters m c ~ y  ~pecl& more t h  one wecuher t 

The high number of claims reported by the study group in 1996 is also observed in the 

county level data, although the 1992 county level data exhibit a much higher rate of claims 

(Figure 5.9). Yet among the survey respondents, only 10 daims were reported for 1992. This 

again suggests that fanners may not possess accurate recall of weather nsks and may even 
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have forgotten about past claimsaims However, a cornparison of Table 5.4 to Table 5.2 shows 

that both the fami level data and the Environment Canada climatological data characterize 

1992 as a year which experienced cold and wet conditions during the maturity stage of 

soybean growth (Juiy and August), and 1996 as a year that experienced cold and wet 

conditions during planting (May and early June). Hence the recall of f m e r s  does appear to 

at Ieast reflect the nature of weather risks over time. 

While none of the farrners surveyed indicated that they used crop insurance to 

manage the risk associated with weather, Table 5-4 shows connicting evidence. The presence 

of crop insurance claims Uidicates that soybeans are indeed sensitive to weather, and that 

f i e r s  are using crop insurance to compensate for losses associated with weather. 

5.5 Explanations for crop insurance use 

One approach to understanding crop insurance use is to identay those attributes which 

distinguish crop Visurance users &om non-users. Of al1 of the f m e r s  surveyed, 77 

respondents grew soybeans in 1997. This group was divided into two groups based upon 

participation in crop insurance in 1997. These groups were then compared according to 

various production, financial and marketing attributes of the f m  operation collected in the 

m e y .  A continuity adjusted chi square test ( at -05 and - 1  significance levels) is used where 

applicable in order to identify signifiant relationships between crop insurance use and 

attributes of the fann operations of fmer s  participating in the survey. 

5 S. 1 Production Attributes 

The production attributes of a f m  have a significant effect on how weather nsk is 

perceived and rnanaged by an individual fàrm operator. As proposed by the conceptuai mode1 
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in chapter 2, EMI amibutes such as the choice of outputs, the spatial diversification of crop 

land, and practices such as crop rotation ail have the potentiai to reduce the nsk associated 

with weather. These types of production attributes of a f m  play a role in the management 

of weather related risks by either complementing or faciltahg the need for other 

management strategies such as crop insurance. This section tests for ditferences between 

insureci h e r s  and non-insurexi f m e r s  based upon the production attributes offmm size, 

geogrqhicai distribution of kami in soybeuns, percentage of total crop I d  in soybem, 

mop rotation and choice of s o y b m  end market. 

i) Scde of Soybean Operation 

As f m e r s  with comparatively more acres in soybeans may be considered to have 

more to lose than d e r  operations, it is hypothesized that fànners with higher soybean acres 

will tend to insure more. 

In order to test this hypothesis f m  operators were categorized into two groups in 

terms of soybean acreage; those reporting les  than the average soybean acreage of the entire 

shidy group, and those reporting greater than the average soybean acreage (33 L acres) based 

upon the acres of soybeans reported by respondents for 1997. 

Table 5.5 
Scde of Soybean Operation and Crop hsurance Use 

Soy bean Acreage 

# of not imred fanters 20 (71%) 8 (29%) 1 28 (100%) I 
cüi square = 15.067 

# of insured f m e r s  

critical value at . O5 signiflcance level = 3.84 critical value ut . 1 sign~@cance level = 2-71 

Farmers reporthg a less than the average soybean acreage had a higher tendency to 

>than average (331.78) 

14 (29%) 35 (7 1%) 

<than average (331.78) 

49 (100'70) 
1 

total: 
\ 
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purchase crop insurance, wfiereas Eirmers reporthg pa te r  than the average soybean acreage 

tended not to insure (Table 5.5). This relationship proves to be statisticaiiy signincant at a 

-05 significance level using a chi square test. This relationship between the sale  of a fami 

operation and crop insurance is consistent with earlier studies of the size of f m  operations 

and crop insurance use (Just and Calvin 1994; Blank and McDonald 1996). These studies 

concluded that no only do large fm operations tend to have the resources and capital to 

absorb risk better than smaiier operations; they rnay also tend to have many parcels of land 

spread out over a greater area As weather reiated events may be isolated to certain areas, 

one parcel of land may experience adverse conditions while others do not. The risk associated 

with weather is therefore spread out over a greater area. 

ii) Geographical Distniution of Soybean Crop Land 

As discussed in the previous section relating to the d e  of soybean operations, the 

geographical distribution of crop land rnay aiso affect the perception of weather nsks by f m  

operators. It is believed that by spWmg out crop land, fmer s  are able to essentiaüy spread 

the risk associated with weather (Castie, et aL 1972). It is therefore hypothesized that f m e r s  

reporting crop land over a spatialiy extended area will be les  likely to purchase crop 

insurance. 

In order to differentiate between f m  operations with spatialiy diverse soybean crop 

land and those with spatially concentrated soybean crop land, h e r s  were categorized into 

two groups: those whose soybean production was within an area with a radius of IOkm, and 

those whose soybean production extended over a greater area. 
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Table 5.6 
Geographieal Distribution of Crop Land in Soybeans and Crop Insurance Use 

Land DistribPtion fanned land >Iûkm fàrmed land < IOkm 1 total 1 

# of not iltstlred formers 9 (32%) 1 19 (68Yo) 1 28 (100%) 

chi square = .618 
critical value at .O5 significmce b e l =  3.84 critical value ut. I significance level= 2.71 

The relationship between the gengraphicd distrithution of farmed land and crop 

-insurance does not prove to be StatiSticaUy Sigdicant using a chi square test. In fact, a greater 

proportion of both the insureci and not insureci farmers reporteci that their f m e d  land was 

confinai within a lOkm radius (Table 5.6). These findings are inconsistent with previous 

studies of crop insurance use and the distribution of f m e d  land (McCloskey 1976; Just and 

Calvin 1994; Blank and McDonald 1996). and suggest that geographical distribution of 

fanned land does not m i o n  as an alternative risk management strategy to crop insurance 

for soybean producers. 

üi) Percentage of Total Crop Land in Soybeans. 

It is hypothesized that h e r s  who rely on soybeans as their primary production wiU 

be more inclinecl to purchase crop insurance. This hypothesis is best understood in terms of 

the theories embedded in the natural hazards literature discussed in chapter 2, where the 

perception of a risk is related to the magnitude of the arpected loss (Burton, et al. 1993; Palm 

1990). In this sense, a ber who perceives a greater loss as a result of relying more heavily 

on soybeans will be more iikely to purchase crop insurance. 

In order to determine the relative importance of a soybean crop to a fami operation, 

the percentage of each participant's total crop land in soybeens as identifieci by the survey was 
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caiculated. Farmers were then categorized as having either l e s  than or greater than 50% of 

their total reported crop land in soybeans. Although the 50% figure is somewhat arbitrary, 

fàrmers with greater than 50% of th& total crop land in çoybeans are assumed to have a 

sigdïcant dependence on the crop. 

Table 5.7 
Percent of Total Crop Land in Soybeans and Crop Insurance Use 

Percentage of Soybeam >50% 1 <50% 1 total 1 

critical value at .O5 significunce level = 3.84 critical value at . I s ignt~cmce level= 2.71 

The results show that arnong the insured fànners there is no difference between those 

f m e r s  who reported less than 50% of their crop land in soybeans and those f m e r s  who 

reported greater than 50% of their crop land in soybeans (Table 5.7). Yet among the non- 

insureci fhmers 75% reported that soybeans accounted for l e s  than 50% of their total crop 

land. This relationship proves to be statistidy significant at a - 1  significance level using a chi 

square test. This suggests the proportion of soybeans relative to other crops grown by farmers 

may affect their decision to take out crop insurance. If soybeans are the main crop grown by 

a fmer ,  it is possible that they may also be a prime source of income. The magnitude of a 

weather-related loss would as a result be greater then the loss experienced by a f m e r  with 

a comparatively srnalier soybean crop. 

iv) Rotation 

The literature pertaining to soybean production recomrnends that soybeans are grown 

on a 2 to 3 year rotation to avoid annual disease and insect problems which are often 
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associateci with weather (OMAFRA 1997). It may then be fifc~t_h_esker! that h e r s  who do 

not rotate their soybeans are mon likely to experience certain weather reiated nsks(for 

ewpnpk white merci) and t h d o r e  will be more likely to insure. This relationship is consistent 

with the research pertaining to moral hazard and adverse seledon as discussed in relation to 

the conceptual mode1 proposed in chapter 2 (Quiggh 1994). 

To test this hypothesis, farmers were asked to identifj what rotation they used with 

thei. soybean crop. Some f m e n  followed a strict rotation, whiie others varied over t h e .  

For the purpose of this research, the shortest rotation (or no rotation) identifieci by each 

farmer is used as the basis for analysis. To clarify, no rotation involves planthg soybeans year 

after year on the same ground, where as a two year rotation involves planting soybeans every 

second year altemathg with a different crop, and so on. For the purposes of this analysis, 

fmers were categorized as  either ernploying no rotation, a hvo year rotation, or a three year 

or greater rotation. 

Table 5.8 
Rotation and Crop Insurance Use 
I 1 1 I I 1 

# of not insured/onners 1 3 (1 1%) 1 3 (11Y0) 1 22 (78%) 1 28 (100%) I 

Rotation 

chi square test no0 applicable 

These results suggest that there is little dif5erence between insured and non-insured 

fmers with respect to rotation (Table 5 -8). A majority of the f m e n  surveyed (both insured 

and not insured) reported at 3 year or pater rotation. These results are inconsistent with the 

expected relationship based upon theones of moral h w d  which suggest that f m e r s  who 

no rotation 2 year rotation 3 or >3 year 
rotation 

total: 
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purchase m p  msuranCe wiii be l e s  kely  to employ aiternative management strategies such 

as a o p  rotation. 

v) Soybean Market Destination 

Two classincations of soybeans grown within Middlesex County are cmsher bans 

and speciaky beans. Crusher soybeans are considered the lowest quaiity and are used for a 

variety of purposes wtiile speciaity bans are used for high quality products such as toh, and 

possess a higher market value. It is hypothesized that f m e r s  who grow even a smali 

proportion of specialty beans wil be more kely to insure their soybean crop due to the 

magnitude of the perceived loss (Burton, et el. 1993; Palrn 1990). 

Fanners were asked to iderday the end market of their soybean crop. For this analysis, 

farrners were p l a d  h o  2 categories based upon end market destination; those who reported 

no specialty beans, and those who reported speçialty beans regardless of the acreage. 

Table 5.9 
Soivbean Market Destination And C r o ~  Insurance Use 

# of not insured fanners 26 (93%) 1 2 (7%) 1 28 (100%) I 
chi square = 3.498 

Soybean Market 

criticaf value at .O5 signifcance level = 3.84 critical value at . I signijicance level = 2.71 

The r d t s  idaite that a greater proportion of the insured fanners reported specialty 

beau (Table 5.9). This relatomhip between specialty soybeans and crop insurance use proves 

to be statisticdy significant at a .1 sipiflcance level using a chi square test. These resdts 

support the hypothesis that famers who grow specialty beans perceive there to be a higher 

degree of weather-related risk to soybean production and as a result would be more ükely to 

no speciulty b e m  speciulty b e m  Total: 
1 



purchase crop Uwrance. 

This section has examineci crop insurance use in relation to various production 

amibutes of the fàrm. The results suggest that fàrmers who reported comparatively s d e r  

acres of soybeans tended to purchase crop insurance more fiequently. These results are 

consistent with edier studies of a o p  insurance use as it relates to fann size (Just and Calvin 

1994; Blank and McDonald 1996). A sipiliant relationship was also found to exist between 

crop insurance use and those bers who reported that soybeans accounted for at least SOYO 

of their total crop land. These hdings are consistent with the expected relationship based 

upon theories within the naturai hazards research which suggest that a greater reliance on 

soybeam would perpehiate an increased perception of risk due to an increased associated loss 

(Burton, et aZ. 1983). Finally these results have concludeci that among those farmers who 

grew higher pticed specialty beans* a significant proportion tended to purchase crop 

insurance. Once again, these results are consistent with theories within the natural hazards 

research pertainîng to the perception of risk as it relates to the magnitude of the associated 

loss @urton, et al. 1983). 

Yet these results have also shown there was no significant dEerence between ïnsured 

and non-insurecl fmer s  with regard to the geographical distribution of f m e d  land. This is 

inconsistent with eai-iier studies by McCloskey (1 976), Just and Calvin (1 994), and Blank and 

McDonaid (1996). These results have further shown that there was no diierence between 

insured and non-insured f m e r s  with regard to rotation. This has proved to be inconsistent 

with theories withh the literature pertahhg to moral hazard which suggest that fanners who 

purchase crop insurance would be less likely to practice other weather risk management 



strategies such as crop rotation (Quiggin 1994). 

As dudeci to in this section, there are a number of alternative weather nsk 

management stratepies which farmers may employ, either instead oc or in conjunction, with 

crop insurance. Whiie some of the production based strategies have ben discussed here, there 

also exkt a number of hancial and marketmg stntegies available to f m e n  to manage the 

nsk associated with weather. 

5.5.2 Financial and Market Attributes 

Marketing management strategies may be distinguished nom financial management 

strategies in that they are designed to alleviate the nsk associated with market conditions. As 

disaissed in chapter 2, this may be achieved through initiatives such as fonvard contracting 

and govemrnent price support schemes. Fuiancial management strategies attempt to alleviate 

the risk associated with a los of incorne due to any number of reasons. Exarnples of financial 

management stnuegies include off-fm employment, investments and crop insurance. This 

section aims to i d e  differences between insureci and non-insured f m e r s  with respect to 

the presence of altemate financial or marketing management strategies. This includes an 

examination of whether or not suwey respondents denve added income fkom off-fârm 

employment, or participate Ui GRIP and NISA 

i) Off-fm income 

It is hypothesized that f m e r s  with greater off-farm incomes WU be less liely to 

purchase crop insurance to manage weather-related nsks as the added income would provide 

an improved sense of sewity. This relationship is consistent with a study by Blank and 

McDonald (1996) which concluded that famers in California with relatively low off-fm 
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income levels tend to purchase crop insunuice more fiequently. In order to test this 

hypothesis, were asked to approhate the percentage of the f m  household's total 

net Unorne which is derived eom off-fm employment. For this analysis off-farm income is 

broken down into three groups as percentages of total net incorne: no signincant off-fm 

income, less than 50% of net income, and greater than 50% of net f m  income. 

An examiriation of the resuits reveafs that while a greater proportion of the uninsured 

fhrmers reported no off fànn income at ail, a greater proportion of insured f m e r s  reportecl 

Table 5.10 
-farm Income and Crop Insurance Use 

1 1 1 i 

# of not insured fonners 1 17 (61%) 1 S (18%) 1 6 (2lY0) 2% (1000/0) 

chi square = 7.56 

# of insured f m e r s  

criticai value ut .O5 sigrttjicmce level = 5.99 wiI;'caI value u t .  I signtjicance levei = 4.6 

less than 50% of their net income to be derived employment off the f m  (Table 5.10). It is 

spda ted  that the comparatively higher proponion of uninsured farmers reporting off-fm 

incornes which account for greater than 5% of their total net income may be substituthg the 

financial seauity of this added income for crop insurance use. This is consistent with earlier 

studies of the relationship between the financial attributes of the f m  and crop insurance, 

where farmers with less financial security tend to purchase crop insurance more fiequently 

(Leathers 1994; Blank and McDonaId 1996). 

ii) Participation h other policy initiatives: Market Revenue and NISA 

As discussed in chapter 4, there are currently three policy initiatives within Ontario 

to d u c e  the risk associated with the production, hancial and marketing aspects of 

27 (55%) 15 (3 1%) 7 (I~Yo) 49 (100%) 
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agriculture. Crop irs~-ce c~rnpenstes for production losses related to weather, market 

revenue stabüizes the risk associated with fluctuating markets, and NISA provides inwme 

protection by establishing a minimum threshold annual income regardless of the source of 

income fluctuations. As the Market Revenue program does not directly aiieviate the risk 

associated with weather, it is hypothesized that many of the h e r s  who purchase crop 

insurance also purchase Market Revenue as a complementary nsk management sttategy. On 

the other hanci, it is hypothesized that the NISA program wüi tend to be employed as a 

substitute for crop insurance. 

In order to test this hypothesis, fmers  were asked what prograrns they currentIy 

participate in. For this analysis, insured and non-insured f m e r s  were categorized ïnto 4 

groups: those who participated in NISA ody, those who participated in Market Revenue 

ody, those who participated in both NISA and Market Revenue, and those who participated 

in neither program. 

Table 5.1 1 

chi square test nut applicable 

A majonty ofthe faxmers in the study group participated in both Market Revenue and 

NISA regardless of crop insurance use (Table 5.1 1). Yet the number of farmers participating 

in MSA (whether alone or dong with Market Revenue) is higher among the non-insured 

Participation in Financial and Marketing Policy Initiatives - and Crop Insurance Use 
î M e r  Poücy 
Ioitiative~ 

# of insured 
fanners 

# of not 
insured 
jânners 

Market 
Revenue on& 

7 (14%) 

O (0%) 

MM on& 

O (0%) 

4 (14%) 

both programs 

42 (86%) 

23 (82%) 

neither 
Pvw"'  

O (0%) 

1 (4%) 

total: 

49 (100%) 

28 (100%) 
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b e r s -  In fad 96% of the non-insureci fismers pdcipated in NISA as opposed to 86% of 

the insureci fàrmers. These results are consistent with an earlier study by Leathers (1994) 

which concluded that fmers  substitute income protection strategies for crop insurance to 

manage the risk associated with weather. 

This section has examined the relationship between crop insurance use, off-fann 

empIoyment and participation in MSA and Market Revenue. Consistent with eartier studies 

by Leathers (1994) and Blank and McDonald (1996), a significant relationship was observed 

between off-finn employment and crop insurance use. This suggests that fmers  in this study 

may consider income derived off-fm to provide adequate security against loss due to 

weather-related risks. While a chi square test for significance could not be applied to the data 

on participation in other policy initiatives, some interesthg relationships can stiil be observed. 

The results suggest that those m e n  who did not purchase crop insurance may be 

substituthg income protection in the form of the MSA program to mariage the risk associated 

with weather. This type of relationship is consistent with an earlier study of crop insurance 

use as it related to other income protection strategies (Leathers 1994). 

5.6 Summary of Results 

The objective of this chapter was to idenm the role of crop insurance in the f m  

level management of weather- related nsks. This was achieved primarily through the 

documentation of information provided by the study group relating to soybean production, 

weather related risks, response to these risks, and crop insurance participation and daims. 

The documentation of available information at the wunty level was also included to provide 

an improved understanding of the representativeness of the study group. This section will 
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discuss the results of the survey used to identay the role of crop insurance in the f m  level 

management of weather-related risks. 

W e  this chapter has shown that soybean production within both Middlesex County 

and the study group has experienced considerable increase since 1992, there are undoubtedly 

a number of market and weather-related nsks inherent to soybean production. The greatest 

weather-related nsks to soybean production identified by the study group were cold and wet 

conditions during planting and white molci, with a majonty of the identified risks occurring 

in recent years. A comparison of the weaîher risks reported by the study group to weather 

data obtained ffom Environment Canada and the Annual Crop Insurance Report suggests that 

farmers may possess poor recollection. Whde the rewllection of f m e r s  in the study group 

does refiect the nature of weather nsks over tirne, it does not appear to adequately reflect the 

magnitude of the risks and their consequences in tems of crop insurance claims. 

The nature of the weather risks that were identified by the study group were rnirmred 

by the weather risks associated with crop insurance claims reported by the study group. Here, 

the claims associated with weather conditions d u ~ g  planting and reseeding together 

outnumbered all others. Even though a majonty of the daims were attributed to adverse 

conditions related to planting, some fanners in the study group did nle claims for loss due 

to other weather-relateci risks inciuding late or no germination, late or no maairity, late or no 

harvest, and white mold. SVnilar to the identification of weather nsks, the greatest number 

of claùns were reported in recent years. Once again, a comparison with the crop insurance 

claims data at a wunty level suggests that some of the fanners in the study group may not 

possess adequate recall of crop insurance claims that may have ocairred earlier in the study 



p d o d  (specifically 19%). 

While the rate of participation in crop insurance did not Vary greatly in the study 

group between 1992 and 1997, the total acreage insureci appears to be decreasing- Yet 

soybean production in Middlesex County continues to rise. As variability in weather continues 

to exist, it would suggest that participation in crop insurance in tems of either the number 

of producas or aaes msured would reflect the increase in soybean production. However this 

is not the case. This relationship may be a result of dissatisfaction with the current crop 

Uisurance program. This observation is re-enforced by the fact that when uninsured f m e r s  

were asked ifthey would consider purchasing crop insurance if the premium were lowered 

by 50%, only 18% said yes. This implies that the aordability of premiums may not always 

be a deciding factor in whether or not to purchase crop insurance. 

In order to address the question of why some Einers purchased insurance and others 

did nok the production attributes of the participant's f m  operations were examined (Table 

5.12). With regard to production attributes of the fm statistical analysis revealed that 

fanners were more Wely to insure if they possessed a relatively smaller soybean acreage. It 

is speculated that smaii f m  operators would lack the diversification and capital that might 

be present in Iarger f m  operations, which in tum might help to absorb some of the risk 

associated with weather. Statistical analysis also reveaied that f m e r s  who grew a greater 

proportion ofsoybeans also tend to purchase crop insurance. if soybeans are the main crop 

grown, they may account for a major source of incorne. Finally, fanners who grew speciaity 

beans with a higher market value also tended to insure more. In ail three cases the 

relationship between the perceived l o s  associated with a risk and the irnpetus for response 
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is consistent with other studies of crop insurance use (Gardner, et al, 1994; Just and Caivh 

1994; Blank and McDonald 1996) and theones embedded in the natural hazards research 

(Burton, et al. 1983; Palm 1990). 

Table 5.12 
Expianations for Crop Insurance Use 

Soybean Ac- * 

# of i n m d f i s  

# ofmt hsundfmmers 

Land Distribution 

# of i-d f m e r s  

# of insured f~1)7ner~ 39 (80%) 10 (2Wo) 

# of not insured f-rs 26 (93%) 2 (7%) 
1 

Rotation *** no rototion 2 y w  rototion 3 or >3 year 
rotation 

>riien average (33f. 78) 

14 (29%) 

# of not insured formers 

Pemmtas of Sovbeans ** 

<than average (331.78) 

35 (71%) 
- 

20 01%) 

fanned Iand > IOkm 

13 (27%) 

8 (29%) 

f m e d  land C I O h  

36 (73%) 

9 (32%) 

# of not insured f m e r s  

On4arm Inconie(Of.'I) 

19 (68%) 

# of not i d  f m r s  

Other Policy Initiatives *** 

# of inmred f m e r s  

# of not insureci fanners 

>50% 1 <50% 

3 (1 lYo) 1 3 (1 1%) 

nune 1 OH <50% 

22 (78%) 

OF1 >50% 

.OS sàgnjFc~ce b e l  * .I sàgitl-ce &vel -* chi square test not crpplicabk 

17 (61%) 1 5 (18%) 1 6 (21%) 

Market 
Revenue on& 

7 (14%) 

O (0%) 

MU only 

O (OYO) 

4 (14%) - 

both progrm 

42 (86%) 

23 (82%) 

neither 
program 

O (OYO) 

1 (4%) 
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With regard to the financial attributes of the f m  operation, statistical analysis 

revealed that h e r s  with a compafatively higher off-fann incomes which account for greater 

than 50% of their total net income may be substituthg the hancial security for crop 

insurance use. This is consistent with eafiier studies of the relationship between the financiai 

attributes of the fiimi and crop insurance (Leathers 1994; Blank and McDonald 1996). 

Yet another explmation for crop insurance use within the literature pertains to the 

theory of moral hazard (Schmitz, et al. 1994; Quiggin 1994). As discussed in chapter 2, moral 

hazard is defined as the change which results in an insured person's optimal decision as a 

result of purchasing crop insurance. In this sense, an insured f m e r  would be less ükely to 

implement other weather nsk management strategies knowing that cro p insu rance will 

ultimately compensate for any loss. An examination of f m  level response to weather nsks 

by the study group concludes that this is not true. In fact, insured fanners tended to 

impiement other production reIated risk management strategis (ie. changes in variety rotation 

and p i a n ~ g  schedule) with more fkquency than uninsurecl farmers. 

Responses to weather nsks by the study group were generaüy production oriented 

strategies, such as changes in variety and rotation in subsequent planting seasons. Although 

none of the h e r s  surveyed identifieci the use of either crop insurance or any other hancial 

strategies to aileviate the nsk associated with weather, an examination of the financial and 

marketing attributes of the farm operations in the survey group suggests otherwise. 

The fkct that more than halfof the study group participated in crop insurance shows 

that it is indeed being employai as a weather nsk management strategy. Among those famers 

who do not insure, the comparatively higher participation in NISA suggests that these fmers 
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may be substituthg incorne protection to aüeviate the risk associateci with weather. The fact 

that a majority of the study group participateci in all three programs simultaneously suggests 

that many b e r s  are employing a suite of strategies to manage agricultural risk (mcluding 

weaîher-telateci nsks). 

However none of the bers surveyed dkedy identifid aop insurance as a response 

to weather-related risks. As a result, this researcher speculates that crop insurance is 

purchased by many h e r s  as a rneans to compensate for the loss which results when al1 

other management strategies fàil. In this sense, crop insunuice may be viewed by farmers as 

a means of compensation, rather than a management strategy. 



6.0 CorYausIoNs 

This thesis examineci the role of crop insurance in the fêrm management of weather-related 

risks. The aggregate analysis provided an irnproved understanding of increases in soybean 

production, variation in weather, and patterns of crop insurance use in Ontarîo. The suwey 

analysis provided an opportunity to examine patterns ofcrop insurance use at the faxm level 

without making bold assumptions about decision making. The combination of the two 

methodologies aided in the identification of some substantive hciings relating to soybean 

production, weather, and crop insurance. 

Before discussing the major hdings of this thesis, the limitations and contributions of this 

research must be addressed. One limitation of this research may be understood in terms of the 

timing of interviews. As fmers  were inte~ewed over a two month period, the perception of 

specinc weather risks may have changed. Dependmg upon the prevailing weather conditions, each 

fiumer's perception may have been subject to b i s .  Another limitation of this research is the Iack 

of auwate recall which was demonstrateci in chapter 5 .  As the recall of the shidy group appears 

to have decreased over the,  it is impossible to say how accurate some of the information in this 

thesis rnay be. 

Regardless of these limitations, this thesis provides an irnproved understanding of the 

weather-related risks to soybean production and crop insurance. By i d e n m g  the attributes of 

the fmers  who purchase crop insurance, this thesis may aid policy makers and planners with the 

modification of the existing program or formulation of fùture policies. 

The weather-related risks to soybean production idenaed in this research are 

predominantly those which interfere with the planthg schedule and those that diswurage 
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germination. Among the survey respondents, the associated weather conditions were generdy 

identifieci as cold and wet. Suxvey respondents also identined with some fiequency risks to the 

rnaturity of the soybean plant as a r e d t  of dry conditions, disease risks of white mold and 

Phytophthora root rot (generally associated with wet conditions), and nsks to harvest as a result 

of cold and wet conditions. However a comparison of the weather risks and crop insurance claims 

identined by the study group to Environment Canada and h u a i  Crop Insurance Report data 

suggests that recall among the survey respondents is not entirely accurate in terms of the 

magnitude of weather risks and associated claims (specifically for 1992). 

Although the response strategies avaiiable to h e r s  to manage these nsks may be 

characterized as production, financial, and market oriented: the f m e r s  surveyed identified oniy 

production related responses, which generally involved changes in subsequent growing seasons. 

As the greatest weather risks identined by the survey group involved cool and wet conditions, it is 

speculated that there may be few management options available to famers to reduce the 

associated nsk during the afkted growing season. In this sense, long term management 

strategies may be the only viable choice. Even so, none of the f m e r s  surveyed identified using 

crop insurance as a long term management strategy despite the fact that more than half of the 

study group purchased insurance for their soybeans. This may be a result of fanners using crop 

insurance to compensate for loss should d other strategies fail. In this sense crop insurance exists 

as something f m e n  hope they wiil never have to use. 

Pariicipation in crop insurance has been variable in the past, exhibiting a recent tapering 

off in participation and decline in acres insured. However crop insurance claims do not reflect this 

decline and have remained highly variable. This relationship suggests that the recent decline in 
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levels of participation is not a result of fewer claims. Perhaps m e r s  are employing altenate 

strategies to manage the risk associated with weather. 

One possibility is that f m e r s  are substituthg incorne protection in the fom of MSA for 

crop insurance. This is quite possible as NISA provides fimers with more control over their 

investment than the crop insurance program. For example, ifa f m e r  never has a crop insurance 

clairn he will never receive a return on his premiums. The NISA allows famiers to control the 

amount of money they put into the program knowing that they are guaranteed a r e m .  

While the NISA program appears to be a more flexible alternative to crop insurance, the 

nature of the program is such that it takes tirne to build up an account. As a result, new f m e r s  

with less capital rnay not receive the same security from the program as a f m e r  who has greater 

capital and a longer history in the program. For this reason, many f m e r s  rnay continue to 

purchase crop insurance. 

One reason why some f m e r s  in the study group purchase crop insurance rnay be related 

to the size of their soybean operations. A cornpaison of insured and non-insured fanners reveded 

that insured farmers tend to operate smaller fami operations in terms of soybean acreage. This 

rnay result nom the fact that smder f m  operators rnay not have the available capital to survive 

the loss due to severe weather risks. Another reason for crop insurance use arnong the survey 

respondents appears to be the relative proportion of soybeans grown. Fanners who reported that 

soybeans accounted for more than 50% of their total crop land tended to purchase crop insurance. 

This may be a result of the fact that soybeans exist as a prime source of home. SUnilarly, there 

appears to be a relationship between fmers  who grow specialty beans and crop insurance use. 

The higher market value associated with specialty beans rnay increase the perception of weather- 
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rkk as a r d t  of the potential loss. In ail of these situations, crop insurance may therefore exist 

as  a necessity rather than an alternative. 

This type of behaviour is consistent witli theoiies embedded in the natural hazards 

research which recognize that risk response is related to the magnitude ofthe nsk itselt Smder 

fanners with littie capital and more to lose may be more willing to pay a higher pnce (or purchase 

crop insurance) to  avoid the associated loss. It may be that the crop insurance program survives 

on the prerniums paid by fanners who are in situations where the potential 105s associated with 

weather variability outweighs the risk of non-participation. 
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Appendii 1 

Crop Insurance, Weather-Related Risks and Soybean 
Production in Middlesex County: The Experience of Farmers 

a) Size of your operation 

Area Fanned: owned: 
rented: 

Plmted in Crops(fota& 
soybeans(acres): type(purp0sdmarket: 
corn(acres): 
winter wheatfacres): 
other: 

Livestock (main type and numbers) 
beef cuttle: 
daiy catîle: 
sows: 

weaners: 
chickens: 
ofher(spect$): 

b) What main rotation of crops do you generally foIlow? 

c) 1s your fameci land in one block or is it a number of blocks spread out over a larger area? (If 
spread out, how fir apart?) 

d) Does off-fann employment contribute sigdicantly to your fami household incorne? Y/N 
vyes, approximateiy what percent? 



e) Has your iàrcn operation changed significantiy over the past 5 years? Y/N 
f i es ,  how? 

2. Weather -Related Risks 

a) How sensitive are soybeans to climate and weather-related risks comparai to other field crops in 
your acaial experience?(speafi other crops in comprison) 

More Sensirive îhan: 

b) What are the main weather-relateci nsks you have experienced in soybean production since 
1990? 

C) When did you expenence these risks (since 1990), why did they occur, how did you deal with 
them and how did they &kt your fhm operation? 
i) Examples to prompt response ifnecessaty: 

Weather related 
ris k and w ben 

what is the spempc 
weather nsk 
diseclses 

- P U  
deiayed planting or 
hnesting 

wh<it -fier 
' conditions cmued 
this d k  
4~ there other 
awmuted problemr 

Whrt w u  done 
about it that seuon 

Consequences of 
short t e r -  
rwponse 

impact on: 
-tirne 
-incorne 
-yïeId 
quality 
-0ther aspects of 
funn opemtion 
quaiity of lge 

What was done in 
subsequent years 

- h m  did it eJéct 
p u r f i m a  opemtïon 
in folimng pars  in 
tenns ofi 

-m of C ~ P  

diversii/ication 
-type of inputs 
financial and 
market planning 



What w u  done in 
subsequent yern 



4. Crop insurance: Actual Expcrjence over last 6 yeam 

Arc4 of 
soykrnr 
(ACRES) 

Bin Run or 
Catificd 

S c 4  

Crop 
lnsunnce 

. . m I 1 

Qmwing Stwn 
Conditions 

Lcvcl of 
Covcngcurl 

WY 

YIN 

Y M  

Y M  

YIN 

ClUm 

--- 

Rcw<r 

Y N  

Y M  

YIN 

Clum 
h n k d  

Y M  

YIN 

YIN 

--- 
Y M  

EiTeci on SubKpucnt 
Mwcmmt Dccuiont 

Y M  

YIN 

YIN 

YIN 

Y N  

Y M  

Y M  

NlS A M& 
Rcvniuc a 

ORlP 

Y M  Y M  



S. Crop Insurance 

a)- do you see as the strengths and weaknesses of the cunent crop insurance program? 

b) Would you continue/begin to purchase crop iasurance in the friture if premiums were: 

1) twiœ as much as they are presently? YIN 

whyhhy not? 

2) haif as much as they are presently? YIN 

whyhhy not? 

c) Would you cuntinue/begin to purchase crop insurance if it were administered by a pnvate 
raîher thiui governent organization? YIN 

why/why not? 



June , 1997 
Dear 

1 am a graduate student at the University of Guelph reseafching the role of crop insurance in 
the management of climate-related risks in soybean nMiing in southem Ontario. 

While some of my research relies on published data, 1 wish to leam from the actual 
experiences of soybean Eirms in order to understand how crop insurance is used by m e r s  
and what influences the decision to purchase crop insurance or not. 1 have been in contact 
with the Ontario Soybean Growers Marketing Board, who have expressed an interest in my 
results. 

My study foaises specifïdly on Middlesex County, and depends on idionnation supplieci by 
f m e r s  like yourself 1 wish to idente  the management strategies employed by farmers to 
deal with chnatbreiated nsks, and how and why crop insurance has been used. I am also 
interestecl in any changes you would like to see made to the m e n t  crop insurance program. 

1 will be contacthg you by phone over the next few weeks to see ifyou would be w i h g  to 
meet with me at a tirne of your convenience. 1 am aware that this is a busy tirne of year and 
wodd greatly appreciated your help. 1t is my hop that the results of the research, which will 
be reported through the Ontano Ministry of Agricdture, Food and Rural -airs program at 
Guelph, will prove beneficial by documenting the strengths and weaknessw of the current 
crop insurance program as it applies to soybean producers. 

Cindy Smithers 

local address: Cindy Smithers 
320 WhamciifYe Rd. North 
London, Ontario 
N6G 1E3 
(5 1 9) 672-63 7 1 

University of Guelph contact: Dr. Barry Smit 
(5 19) 824-4120 ext. 3279 
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