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Summary

Background

Wheat is Australia’s most important crop with a quotion approximately 4.14 % of the
world production. Droughts are likely to cause meéntal effects on Australian agriculture.
Conventional insurance seems to struggle to copk tese effects. Extreme weather
conditions and the lack of government subsidiesinsurance products might prohibit
innovations in crop insurance. However, an innaxdatnsurance scheme based on simulated
crop Yyields was introduced recently in Australidjet is called “YieldShield”. Although, this
“crop simulation insurance” looks promising, therremt uptake of the product is still

relatively low.

Objectives

The main objective of the study is to investigalte topportunities of innovative crop
insurance in Australia. In other words, this reskbamims to (1) assess the perceived
importance of different sources of risk, (2) thereat risk management tools of Australian
farmers, and (3) elicit the perception of Austmalfarmers towards crop simulation insurance
(applied for YieldShield).

Materials and methods

In order to retrieve data for the research a stredt survey was used. Farmers’ perception of
risk, risk management strategies and towards ciopilation insurance products was
measured on Likert-scales. In the period of Noven#®¥9 up to February 2010 personal
interviews were carried out (n=44). Factor analyss applied to identify key sources of risk
and groups of risk management strategies. Significifference between groups such as
farmers, with positive or negative attitude towaXtsldShield, was tested. Conjoint analysis
was used to evaluate the perceived importanceogfiasurance attributes in order to identify

the features of the optimal product.



Results

Average scores of key sources of risk perceived thrdprice and production risk factor,
retrieved from factor analysis revealed the sameéetying construct, which is that
commodity prices and droughts are perceived tdibertost important sources of risk among
Australian farmers. Water management, growing bffie types of crops, and the use of the
latest technologies are perceived to be the k&ymignagement strategies. The “on-farm risk
management” factor, identified by factor analysigludes also the same three strategies.
Based on the results, property insurandd,(drop insurance {§ and personal insurance"6
are perceived to be relevant risk management gtestas well.

Covered perils, perceived value for money and tiushe broker are perceived to be the
most important attributes to be included in cropumance policies. From the covered perils,
conjoint analysis showed that water stress is pexdeto be the most important attribute of
crop insurance. Furthermore, an alternative prodiitt water stress excluding hail cover is
perceived to be more preferred to the currentlylai@ YieldShield, which integrates hail
and water stress as well.

Crop simulation insurance is likely to be well peved in Australia, because the majority
of farmers indicated that they are either neuts®.&§%) or positive (38.6%) towards the
concept. The test for significant difference betwpesitive and neutral farmers revealed that
educational background, the quality and sourcenfifrimation is most likely to determine
farmers’ perception of crop simulation insurancalf& 1). On the other hand, apart from
tertiary education from economics, the researcledaio reveal any significant differences
between groups of farmers with regard to socioegpadactors. The results showed no
significant difference in farm characteristics eith

Correlation coefficients indicate that there isipes correlation between positive attitude
towards YieldShield and whether farmer heard ab&RERU, uses HowWet, had tertiary
education from economics respectively. In otherdspfarmers, who heard about APSRU,
use HowWet and had tertiary education from econsmare likely to well perceive
YieldShield. On the other hand, there is a negatmeelation between positive attitude and
receiving information from the brokers. Therefot@&mers who received information from
brokers are likely to be negative towards Yield&hieThe research also described a number
of government policies available for farmers durdrgughts. However, the importance and

details about the application of drought assistasio®t explored by this research.



Conclusions and discussion

As the results showed that water stress is perddivdoe a key source of risk, and the most
important product attribute of crop insurance, omght conclude that YieldShield, which
includes water stress cover, is likely to be a sasful product. However, based on the results
of conjoint analysis, it might be concluded thatlaging hail from the policy is likely to
improve the current market position of YieldShieldthe three most important risk
management strategies perceived by farmers arenalarm risk management strategies
(water management, growing other crops besides twdreh using the latest technologies);
meanwhile crop insurance is perceived to be thih fihost important risk management
strategy. As a conclusion one might say that fasnaee likely to allocate a relatively big part
of their resources towards on-farm risk manageragategies. Therefore, potential uptake of
crop simulation insurance, which carries a reldyivegh cost factor, is likely to involve
major reorganization in farm management.

Australian farmers are likely to be either positoreneutral towards the concept. However,
the research revealed that farmers’ perceptiokeatylto be determined by the quality and the
source of their information about the product. Bfere, one might conclude that putting
effort into the marketing of the product is likely improve the position of YieldShield. The
perception of farmers is not likely to be influeddey neither socioeconomic factors nor farm
characteristics, but might be influenced by edoceti background and information
availability. Therefore, apart from a potential keting campaign, it might be advised that
the target market of YieldShield should be recomsd. Since the paper did not examine the
effects of government assistance with regard taights, it might be advisable to undertake
further research to investigate the effect of dhdugplicies on farmers’ participation with
regard to YieldShield.



Table 1: Difference between positive and negative groupsuahers, average scores (1 — not

at all, 5 — completely), Spearman rank-order catieh coefficientp (rho) (n=44).

YieldShield attitude

positive negative  Spearman
(n=17) (n=27) rank-order
average average correlation
coefficient:
p (tho)
Socioeconomic factors
* Farm size (ha) 5486 5633 -
* Annual average farm turnover/year (3=$500-1000k;
4=more than $1000k) 3.35 3.22 -
» Age group of the farmer (3=36-50 years; 4=over &arg) 3.24 2.92 -
Sources of risk
e Drought as a risk factor influencing income 4.18 4.19 -
» Flooding as a risk factor influencing income 2.12 2.11 -
e Hail as arisk factor influencing income 2.53 2.11 -
» Fire as arisk factor influencing income 1.41 1.19 -
Information about YieldShield
»  Familiarity with crop insurance based on modeling** 3.06 2.30 -
» Farmer understands the whole concept of the prisduct 3.41 2.62 -
*  Would like to follow monthly yield simulation viaternet 4.00 3.96 -
* Was given negative information about the product 1.59 1.35 -
e Trust the validity of simulated yields*** 3.35 2.54 -
e A product that reduces income volatility is wortht ®f the
risk value 3.41 3.23 -
Non-parametric variables yes no
» Farmer heard about APSRU (%)** 52.3 a7.7 0.384
* Uses HowWet (%)* 18.2 81.8 0.352
e Had information from broker (%)* 86.4 13.6 -0.365
e Tertiary education of the farmer from economics*®o) 20.9 79.1 0.408

***Significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2ied).
*Correlation is significant at the 0.05 level (2kd).
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1. General introduction

1.1 Introduction

Wheat is Australia’s most important crop; in 20088, farmers harvested 25.7 million tons
which is 4.14 % of the world production (AustraliBareau of Statistics, 2008; International
Grains Council, 2009). Crop yields and the amodimaimfall within a given region are highly
correlated (Malcolm et al., 1996). In fact, Australs the second driest continent after
Antarctica with average (mean) annual rainfall el600 millimeters per year over 80
percent of the continent, and below 300 millimetever 50 percent (Australian Bureau of
Statistics, 2008). Droughts are inevitable, frequamd often severe events of the Australian
agriculture. For example, the droughts in 1982-1888 1993-1994 were each responsible for
a drop of about 20 percent in the net value ofcadtiral production, amounting to a fall of
about $4 billion (in 1994 Australian dollars) inraral national income (Malcolm et al., 1996).

Insurance can assist in managing these lossegrapdnsurance is especially designed
to cover the losses arising from perils beyond tbatrol of growers (Roberts, 2005).
Varangis et al. (2002) argue that there is a neegiéld insurance. Unfortunately, traditional
crop insurances seem no longer sufficient. Botlretation of crop risks and asymmetric
information problems are likely to make risk poglirwhich is essential for any successful
insurance program, ineffective. As a result, thediinnovative crop insurances attempt to
overcome the traditional problems of agriculturadurance, such as moral hazard, adverse
selection, high transaction costs, and most imptstathe problem of systemic climatic risks
(Kang, 2007). New types of insurance have beenldped during the last 2 decades. More
specifically, much attention has been paid to tlesigh and introduction of derivative
insurance products based on among others areas yagld rainfall indices (Miranda and
Glauber, 1997). Although successful in a numberegfions around the world, derivatives
also seem to face some problems, from which baslsand availability of adequate data
seem to be the major ones.

In Australia, relatively little traditional and deative insurance is going on, partly
because of the extreme weather conditions and becafi governments not subsidizing

insurance products, in contrast to e.g. US govenmtsneRecently, however, an innovative



insurance scheme based on simulated crop yieldsintaxiuced. This “crop simulation
insurance” uses simulated crop yields to calcutédens. More specifically, simulated yield
values must show a reduction from the forecastevphoduced at the start of the season to the
value produced at the end of the season. Actuanmmities to the farmer depend on (i)
evidence of actual loss of yield on property ingyi@nfirmed by an agronomist; and (ii) the
residual value of the crop after correcting for theured field perils. Although the policy
design looks quit promising, farmers’ participatiorstill relatively low.

If farmers do not trade away part of their riskeyt cannot move closer to the point of
expected profit maximization. The result is lessiddble allocation of resources (Myers, 1988)
and a likely decrease of the overall efficiencyesource use (Hardaker et al., 1997; Rejda,
1998). Also, farms’ and, ultimately, farm villagegsilience is likely to decrease (Meuwissen
et al., 2001). In this framework this study focusesthe opportunities of innovative crop
insurance in Australia. More specifically, the altjees of the study are to elicit Australian
farmers’ perceptions on (i) current risk managenteals available, and (i) crop simulation
insurance products. Data are gathered through parsderviews with farmers in key wheat-

growing areas of Australia.

1.2 Objectives
The two objectives of the study are to:

(1) identify the most important sources of risk perediby Australian farmers;
(2) assess the current risk management tools of Aigsirirmers; and

(3) elicit the perception of Australian farmers towaatsp simulation insurance (applied
for YieldShield).

In order to explore the opportunities of innovatw®p insurance in Australia, research is
carried out in New South Wales and QueenslandsstditAustralia in the period of November

2009 to February 2010. The objectives of the refeare examined through personal
interviews with Australian farmers using a quest@ne survey. Similar studies have not
been undertaken in Australian context. Therefdrs, thesis is set up as an exploratory study.
The motivation of this research is to investigasearch objectives in a foreign environment,
and identify relevant market information for insisreand reinsurers, which has not been

studied before.



1.3 Outline of the thesis

After a general introduction and an overview of festralian agriculture, the thesis follows
the order of the objectives presented above. Iipteha2 the major characteristics of the
Australian agriculture are discussed. In other wprphsight is provided into the risk
environment of Australian farmers.

Chapter 3 is concerned with risks and risk sharifige assessment of on-farm risk
management tools, and risk-sharing methods of firraee discussed also in this chapter. In
details, the pros and cons of various types ofrarstes are elicited and presented in a table.

Chapter 4 provides insight into the various matensed during the thesis. Phases of the
work progress are listed alongside with the desonpof the farmers’ perception survey on
crop simulation insurance. There are three sectiookapter 4, namely questionnaire design,
data gathering and sample description, and datgssma

In chapter 5 (results), sources of risk, risk mamagnt strategies, perception of crop
simulation insurance are discussed respectively most important risk factors and risk
management strategies of Australian farmers arstiflel and presented. Conclusion and
discussion is the last chapter (6) of the theshe fiesults are evaluated in the order of the
research objectives of the study.






2. Australian agriculture

2.1 Climaté

Rainfall can significantly influence the profitaibbyl of agricultural production. Being the
second driest continent, Australia can be a rislace for farmers. In addition, natural
disasters such as droughts are frequent eventsusfraian agriculture. Adverse weather
events may significantly affect the profitabilitydh viability of many farmers. In Australia
most resources, production of goods and servicdribyess enterprises are privately owned.
Decisions about what to produce and how much tdywe are based on information coming
out of free, competitive markets. The climate isignificant determinant of agricultural
productivity. Australia is unique with regard te ttlimate. The average (mean) annual rainfall
is below 600 millimeters per year over 80 percdrthe continent, and below 300 millimeters
over 50 percent, making Australia the second dmesitinent after Antarctica (Australian
Bureau of Statistics, 2008). Throughout the theisught is defined as a situation in which
rainfall for a region has been at or below the leaeurring in the lowest 10 percent of
recorded rainfalls for a period of three or morenthg (Malcolm et al., 1996). Droughts in the
past caused severe damages to the Australian egpriomexample, after the droughts in
1982-1983 and 1993-1994, both resulted in apprabeip20 percent loss in the net value of
agricultural production respectively, which causadfall of about $4 billion (in 1994
Australian dollars) in annual national income.

Four broad climatic types can be classified regaydhustralia’s agricultural production
areas. Based on the amount of rainfall, the timemnih falls, the length of growing season
and temperature, Malcolm et al. (1996) definesdlalisnatic types: mediterranean, temperate,
sub-tropical (wet and dry) and tropical. Meditegan climate is characterized by wet, mild
winters and hot dry summers. In areas with Meditegan climates, grain production is
widespread and there are mainly legume and grastsirpa. On the other hand, areas with
temperate climates have a relatively even annusdtilolition of rainfall and lower winter
temperatures. Perennial grass-legume pasturesadeinthese areas. Sub-tropical climate is
the third one.

! This section is based Malcolm et al., (1996).



The wet sub-tropical regions have reliable sumragifall and a winter rainfall which varies
markedly. In these regions improved tropical graskgumes and winter forage crops can be
grown. Crops include cereals, oilseeds and cottiative pastures are used for grazing sheep
and cattle. Finally, the tropical climatic regiancharacterized by reliable hot wet summers
and mild dry winters. Land uses include sugar,ibglture, and cattle, with some cereal and
oilseed production. In general, the summers arethrough almost all parts of the country,
with average January maximum temperatures exce&firdpgrees Celsius over most of the
mainland. Winters are warm in the north and coatethe south, with overnight frosts
common in inland areas south of the Tropic of Gapn.

Both rainfall and temperature can significantlyctiuate in parts of the country. Interannual
climate variability is associated with the El NiBouthern Oscillation phenomenon (ENSO).
The ENSO cycle refers to the coherent and occabyomereme year-to-year fluctuations in
sea-surface temperatures, convective rainfallasarair pressure, and atmospheric circulation
that occur across the equatorial Pacific OceanNiBb and La Nifia are the two opposite
extremes in the ENSO cycle (DPI, 2009). El Nificagsociated with above-average sea-
surface temperatures that periodically developsactie east-central equatorial Pacific, while
La Nifa, the reverse phase of the system, is amaloois cooling. El Nifio events are the
major causes of reduction in winter and springfediracross much of eastern, northern and
southern Australia. This can lead to widespread sewkre drought, particularly in eastern
Australia, as well as increased daytime temperatangl bushfire risk. On the other hand, La
Nifia events are generally associated with wettan-thormal conditions and have contributed
to many of the most severe floods. ‘The Southergil@gon Index (SOI) is designed to
measure the strength and phase of the Southertigbeni (DPI, 2009).” In other words, SOI
is an index of the pressure differences betweeniDaand Tahiti and has been used as an
indicator of El Nifio events (Australian Bureau ¢&i&stics, 2008). With modern satellite and
floating buoy observations, ocean temperature ahesydoth at and below the surface, can
be monitored directly. Proxy measurements, sucth@sSOI, are increasingly important in
crop insurance based on crop simulation technodoglyas a consequence the new Australian
insurance product called ‘YieldShield’ takes inttcaunt the different phases of the El Nifio

events.



2.2 Land

According to figure 2.1, in 2001/02 the total acédand under primary production (livestock
grazing, dryland and irrigated agriculture) wasrhyed.7 million square kilometres or 61% of
the Australian continent. Livestock grazing on malktwegetation is the dominant land use in
arid and semi-arid regions (4.2 million square kigires or 55%). Nearly 3% (or 229,000
square kilometres) of land is under grazing on fiedlipastures. About 529,000 square
kilometres or 7% of Australia is nature conservatieorestry is likely to be located in regions
of Australia with higher rainfall and covers nea#%o of the continent. The most intensive
use is the built environment, which covers appratety 14,000 square kilometres, or 0.2%

of Australia.

Land use Area (sqg. km) Percent (%)
Nature conservation 529380 6.89
Other protected areas including Indigenous uses 7485 12.82
Minimal use 1169748 15.21
Grazing natural vegetation 4194721 54.56
Production forestry 133064 1.73
Plantation forestry 16879 0.22
Grazing modified pastures 229349 2.98
Dryland cropping 235931 3.07
Dryland horticulture 1165 0.02
Irrigated pastures and cropping 25992 0.34
Irrigated horticulture 4543 0.06
Rural residential 9442 0.12
Urban intensive uses 14031 0.18
Mining 1366 0.02
Water 134869 1.75
No dat 2274 0.03
Total 7688503 100

Figure 2.1Land use in Australia (Based on 2001/02 Land Uskustralia, Version 3, Bureau of Rural Sciences.

Source: Australian Collaborative Land Use MappinggPamme)

Considering the entire globe, the amount of larad ik available for arable agriculture is very
substantial. Compared to other parts of the wdHd, amount of highly useful agricultural

land per person is large due to the relatively sp@bulation. In fact, Australia is second in
line with 218,972.404 sq. km per 1,000 people (biddaster, 2009).

! This section is based Malcolm et al., (1996).



2.3 Agricultural productiort

As mentioned in the previous chapter, the amountaafl that is available for arable
agriculture is a very substantial area from a dlpleaspective. In Australia private ownership
is dominant in resource ownership, production afdgand services by business enterprises.
Management decisions are based on information aprout of free, competitive markets.
Australia’s agricultural activities are located tinree major zones, namely, high rainfall,
wheat-sheep and pastoral zones. There are somioadbisectors within these zones. The

following groupings were defined by Davidson (1981)

(i) High-rainfall zone

« Sheep-beef sector (high-rainfall sheep)

e Dairy sector
(i)  Wheat-sheep zone
(i) Pastoral zone

* Northern pastoral sector (beef)

* Southern pastoral sector (sheep-beef)
Within these zones defined above, the followingvitats are located:
(iv) Sugar cane
(v) Irrigation

« Crops

o Fruit

* Vegetables
(vi) Pigs
(vii) Poultry

(i) The high-rainfall zone receives the higheshfall of Australia’s agricultural areas, with
an annual average over 500 millimeters. The codatals and adjacent tables in Victoria,
New South Wales (NSW) and Queensland, small padgeuwth-eastern SA and south-western
WA, and the whole of Tasmania belong to the hightadl zone. This zone is used mainly for
grazing based on improved pastures and high stgckies per hectare, with some broad acre

cropping. In each state the dairy industry is ledah the high-rainfall zone.

1 This section is based Malcolm et al., (1996).



(i) The wheat-sheep zone is the second most impbzone of agricultural production.
The climatic and topographic conditions suit regui@pping accompanied by sheep or beef
grazing. Although, the wheat-sheep zone occupigsd % of the total land that is used for
cropping or producing sheep and cattle, approxin@® % of Australia’s agricultural output
is realized in this region, including almost alettvheat grown. Nearly 75 % of the farmers
produce sheep, wheat and barley in crop rotatidh giain legumes, pulses, and oilseeds.
About half of the Australian sheep flock is locatedhe wheat-sheep zone.

(i) The pastoral zone includes the arid and sendi-areas of Australia. Low rainfall is a
characteristic of this zone. The main land is usegraze native pastures at low stocking rates
on large areas. There are nearly 5000 pastoraképrep in the pastoral zone, producing about
15 % of the gross value of annual cattle productiod around 8 % of the gross value of wool
production.

Each state has varying climatic and topographiditmms. These conditions determine the
types of farming that can be undertaken in diffel@eas. The number of cereal growers is
spread fairly evenly between the southern mainlstades. Nearly all mixed sheep-cereal
growers are in NSW, Victoria, SA and WA, most bpedducers are in NSW, Victoria and
Queensland. The largest numbers of pig producersnaNSW and Queensland, while the
major share of the poultry industry is in NSW. Qu&and has the most vegetable producers,
though significant vegetable production takes placesvery state. The sugar industry is
nearly entirely located in Queensland. Cotton iswgr in NSW and Queensland. Grain is
grown in all Australian states, but primarily in r@rrow crescent running through the
mainland states, known as the wheat belt. This atestches in a curve from central
Queensland, through NSW, Victoria and southern BAWA, the wheat belt continues
around the south-west of the state and some walki nprto the western side of the continent
(Australian Wheat Board, 2009).

2.4 Risks in Australian agriculture

In general, major risky events in agriculture irgdudroughts, market collapses, government
rulings, flood, fire disease, plague and pestilengaut shortages or failures, input price rises,
mechanical failures, marketing disruptions and pobdosses, and farm-family accidents and
illnessesTiming of planting, crop yield and quality may biéeated by such risks. As a group

they are also very sensitive to crop pricing movetsidecause of factors such as currency



fluctuations, production in other parts of the wioaind general demand for crops. Australian
farmers need to face a rather competitive markbégres the values of their farms and the
incomes produced are exposed. A crop insuranceidangvcoverage for additional perils
apart from hail and fire could soften these dowasidsues, increasing the farmers’
effectiveness. Such product could contribute toetfegancement of farmers’ risk management
options (Ernst&Young, 2000 ).

Hammer et al. (1987) argue that high rainfall Maitity is the major source of dryland
wheat yield fluctuations in several regions in Aaka. Wheat production in Australia is
dominantly rain-fed, which is likely to increasesttmportance of water stress throughout the
continent. As discussed earlier, droughts can caesgere problems to farmers, for example,
in Germany the 2003 drought totaled a 1.3 billionos loss causing enormous setback to the
German agriculture. Natural hedging refers to iasesl prices of agricultural products in the
event of a bad harvest as a result of the negativeelation between supply and demand.
This “natural” compensation moderated the extentlashage for many German farmers in
2003. However, according to the development ofggria 2008, a poor harvest is not likely to
be compensated by higher product prices as a coeseg of scarcer quantities of agricultural
production (Schwarz, 2009). It is also importanhtde that a poor harvest cannot only refer
to a reduction in quantity, but also in quality.d@eding on the futures contracts, a farmer has
to deliver certain quality in order to get the prigreviously agreed on. In severe times, the
farmer might need to buy wheat for spot price, beeathe farmer is obliged to deliver the
contracted amount of wheat of a certain qualityer€fore, single-handedly increased
agricultural product price is unlikely to tacklesteevere losses arising from a poor harvest.

Furthermore, others argue that crop variabilitghgefly affected by climate variability for
both temporal (Nix, 1975) and spatial (Potgietealet 2002) dimensions in Australia. Both
rainfall and temperature can significantly fluceia parts of the country. Interannual climate
variability is associated with the El Nifio-Southddscillation phenomenon. Yields from
grain crops can be influenced by several factohe ifiteraction of a set of limiting factors
may affect the final outcome of crops. Genetic desit environmental factors, and crop
management factors are likely to be significantedatnants of crop productivity. Genetic
factors include ears per square meter, spikeletsepe grains per spikelet, weight of
individual grains. Environmental factors are maingter availability, nutrients, temperature,
and light. Fertilizers, irrigation availability, vwd management, and pest management form
the third group of limiting factors, namely, theoprmanagement factors. Water deficiency

detains the development of different yield compaseRor example, at the time of spikelet

10



development water deficiency can reduce spikelenber and size, which in severe
conditions can lead to significant reduction in igrgield. Water stress and/or high
temperature can seriously reduce floret producimh survival before anthesis (period crop is
fully in flower) in a 2-3 weeks critical period. Ehcan greatly reduce the grain numbers per
spikelet. Another problem is soil moisture stresbjch during anthesis and grain growth
leads to fast leaf senescence, slow photosyntlaesisoften reduced grain size. Excessive
water can also cause crop loss by the depletiooxgden, which brings after reduced root
respiration and the failure of some vital plantqasses. The combination of these factors can
cause significant yield losses, which is likely italicate the development of insurance

products covering a combination of perils.

2.5 Government policies

According to the severity and frequency of droug¥ents the Australian Government offers
drought assistance for farmers, their familiesalreommunities and certain small businesses.
Table 2.1 integrates several types of exceptiomalimstance assistance measures provided
by the Australian Government and other organizatidaxit grants up to $150,000 are
available for farmers, who suffered drought comdisi for several years and intend to give up
farming. Personal income support and interest satesidies are also offered. Irrigators and
dryland farmers in the Murray-Darling Basin can lgdpr support if their water allocations
reduced. Professional advice is available for dnbw@dfected farmers, which is supported by
grants of up to $5500. Tax relief is also a potigibio help farmers affected by droughts.
Apart from the listed measure, other financial speal, and business assistance measures are
available for farmers to provide support for farmifamilies during droughts. This can
include supplying information about support andistaece available (Department of
Agriculture, Fisheries and Forestry of the AusamlGovernment, 2010
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Table 2.1:Exceptional Circumstances assistance measures

Explanation
Exit Grants Assist farmers, who have endured sedereght conditions for several
years and are considering their options outsidaifag up to $150,000
Income Support Offers personal income support paysne
Interest Rate Subsidies Supports farms and smsith&ss
Support for farmers in the Murray-Supports irrigators and dryland farmers in the Mw+Darling Basin that
Darling Basin have been affected by reduced water allocations
Support for Small Businesses Income and businggsosufor eligible small businesses in exceptional

circumstances

Professional Advice and PlanningSupports drought affected farm businesses withtgmfup to $5500 (GST
Grants inclusive) to access professional business anddiahplanning advice

Farm Management Deposits Offers a financial riskaggment tool for farmers to help smooth the
uneven income streams that are common in agrieuttue to climate and
market variability

Tax Relief Special taxation measures and concessioailable to farmers affected by
drought

'Retrieved from the Department of Agriculture, Fiske and Forestry of the Australian Government, 201
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3. RISK MANAGEMENT

3.1 Introduction to sources of risk

Weather variability and natural disasters can keakigh variability in crop yields. Insurance
can be an efficient risk management tool to cower lbsses arising from yield variability
(Roberts, 2005). The primary target of innovativepcinsurances is to tackle the traditional
problems of agricultural insurance, namely moraldnd, adverse selection, high transaction
costs, and the problem of systemic climatic rigkang, 2007). Throughout the thesis, risk is
defined as exposure to the chance of loss, paatiguthe degree of likelihood of such loss
(Dictionary.com, 2010). Farmers face different typ&f risks. In agricultural production
farmers expect a potential yield, with which theguld achieve their financial goals.
Variability in outcome according to the unpredidealnature of the weather and the
uncertainty about the performance of crops or tvas makes production uncertain. This
uncertainty in production is called production r{§kop insurance education for Wyoming’s
beginning producers, 2010). Furthermore, pricesrigifer to the probability of loss from the
unpredictable movement in the market price of ie@und outputs. Institutional risk integrates
uncertain effects of legislation and market regataimposed by governments. Farmers may
themselves be a source of risk depending on thealthh status and management competence
concerning crop cultivation, rearing of livestoakdamaintenance of machinery. These risks
may be called human risks. Business risk, as areggte term, incorporates production, price,
institutional and personal risk. Financial risk ensf to the risk coming from uncertain
consequences as a result of unpredictable effétisvoa farm is financed. Income risk refers
to unpredicted income fluctuations. In agriculttary unforeseen changes are likely to
influence foreseeable income fluctuations, whictangethat in practice income risk might be

identified as income variability (Bardsley et 41987).
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3.2 Risk management strategies

On-farm risk management strategie$

On-farm management strategiean be used to avoid or moderate the impact oésirable
events (downside risk). Risk avoidance and riskgaiion are two important strategies. Risk
avoidance refers to reducing or eliminating the spmbty of events, which may have
unfavorable consequences. Many accidents can heeavby using preventive measures.
When using risk avoidance strategy, one needssiesaghe potential risks faced and outline
measures to avoid or minimize their occurrencek Rigtigation is concerned with salvage,
and measures dealing with negative outcomes whendbcur. With regard to risks which
can be foreseen, it is preferred to have continggrlans in place and the means for
implementing those plans. Risk mitigation can losely related to quality control. Both risk
avoidance and risk mitigation are based on thegsitipn that major risks can be defined and
prepared for. However, undesirable events can oatuwsny time. Planning itself seems
insufficient to face these risks. Precautionargitsfjies may be used if the information about a
risk is incomplete. Collecting information can bensidered an investment, which may
reduce downside risk. In agriculture collectingoimhation about more productive technology
options and about marketing opportunities and niamemnds can have substantial playoff.
Selecting less risky technologies is another tdothe farmers to increase utility. Some
farming activities realize more and stable inconoeer time than others. To illustrate,
intensive livestock production seems more stald@ #xtensive grazing in terms of levels of
production achieved. The same commodity can beugexl either relatively more or less
risky ways, and farmers can decide which way thentwto produce. The concept of
diversification is to reduce the variability of theverall return by undertaking a set of
activities that have net returns with low or negatcorrelations. A higher degree of risk
aversion brings after a higher level of diversifica. Unfortunately, the advantages of
specialization are decreasing as the farmers diyerore. Flexibility is concerned with the

way how the farming business can adjust to changes.

This chapter is based on Hardaker et al., 1997.
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Greater flexibility refers to better possibilitiés respond to undesirable events and to take
advantage of potential opportunities that occuexiBility can be further specified into asset,
product, market, cost and time flexibility. Asskxibility means investing in assets that have
more than one use. Similarly, product flexibiligfers to products that have more than one
use. Market flexibility is related to product fleéxity, and means that a product can be sold in
different markets that may not be subject to theesask. Cost flexibility means organizing
production in a way that fixed costs are kept l@amd incurring higher variable costs as
necessary. Finally, time flexibility reflects thped with which adjustments to the farming
operations can be made. Further strategies maydegbroducing at lowest possible costs,

increasing solvency ratio, off-farm investment, arfigfarm employment.

Risk sharing

Risk sharingis based on the principle that in return for sigupart of the risk, a risk-taker
receives a premium paid by the other party who svémttrade away part its risk. Pooling is
the key concept behind risk sharing, whereby combgimdependent (uncorrelated) losses in
a pool, the expected amount of losses stays the,daum variance decreases. The amount of
risk that can be reduced through pooling arrangésnecreases with the growing number of
participants, all other factors being held constamtontrast if the correlation in losses across
participants increases, the amount of risk thatbsareduced decreases, all other factors being
held constant (Harrington and Niehaus, 1999). Funtore, sharing risks in the form of
insurance can increase a farmer’s utilifyfarmers do not trade away part of their riskey
cannot move closer to the point of expected profiiximization, the result is less desirable
allocation of resources (Myers, 1988). Similarfyfarmers need to maintain putting a certain
level of effort into on-farm methods of avoidingks, the overall efficiency in resource use

may decrease (Rejda, 1998).

Examples of risk sharing strategies:

There can significant differences between differgsk sharing tools with regard to the types
of risk shared. Examples of major risk sharingtetjges for farmers are the following:

(i) Marketing contracts. In terms of a marketingntact, a buyer and a producer set a price
and/or outlet for a commodity before harvest oobethe commodity is ready to be marketed
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in a form of an agreement. The producer takes resbpiity for management decisions
during the production process entirely. Fixed fadvarice contract is the most commonly
used marketing contract, with which farmers caryfeliminate the price risk. However,
other types of marketing contracts also contrittateharing the price risk between the buyer
and the seller of the contract (Harwood et al.,9)99

(i) Financial leverage. Financial leverage is tiee of credit and other fixed obligation
financing relative to the use of equity capital (fig@n and Barry, 1987). Financial businesses
that are lending their money pool the risk of lakfiaults over many clients.

(i) Trading in commodity derivatives. With regatd trading derivatives, the price risks
for both future inputs and future outputs can bduced. Hedging on the futures market is
rather similar to forward selling on contract, lboére are a number of differences. Futures
contracts are standardized, widely traded contrddterefore, prices are more competitively
determined than for a specific contract betweeingles farmer and a single merchant. The
other type of strategy is option trading to redpdee risk. An option is a contract giving the
buyer the right, but not the obligation to buy el she underlying asset at a specific price on
or before a certain date.

(iv) External equity financing. Investors receivehare of the returns of the firm in which
they invested equity (Lowenberg-DeBoer et al., 398&3uity investors pool the risk of low
or negative returns over a diversified portfolio.

(v) Insurance. The principle of insurance as a sslaring tool is that, by receiving
appropriate premiums from a significant amountligints, the insurer is able to pool the risks.
The insurer aims to set such premiums that wilbénghe company to pay all indemnities
from the aggregate contributed premiums, and Igi@le a margin for operating costs and

profit.

3.3 Farmers’ perception

Table 3.1 shows an overview of farmers’ perceptainrisk management strategies in

different countries. Three studies were carriedio@pain, in the Netherlands and in Norway
respectively. In the table several types of stiategre listed; the numbers show the ranks of
the risk management tools based on farmers’ peocedhsurance in general is perceived to

be important when managing farming risk. Businass jgersonal insurance are likely to be
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key risk management strategies; avoiding credimse#& be a significant tool as well.

Farmers indicated that holding financial resergasniore preferred to diversification.

Table 3.1:Rank of risk management strategies perceived byeed, 1 (the most preferred),

5 (the least preferred).

The Netherlands Norway Spain
(Meuwissen et al., (Lien etal., 2003) (Palinkas and
2001) Szekely, 2008)

Risk management strategies
Diversification 5 5 5
Off-farm investments 4 - -
Property insurance - - 3
Avoiding credit - 4 2
Holding financial reserves 3 1 4
Business insurance 1 2 1
Personal insurance 2 3 -

"Derived from Meuwissen et al., 2001; Lien et ab02; Palinkas and Szekely, 2008.

3.4 Crop insurance

The key principles of conventional insurance aw tfarmers pay a premium and receive an
indemnity after an insured loss occurs (after Edisistment and correction for deductibles, if
any). If provided, conventional insurance seembda relatively popular risk management
instrument. It however faces several difficultisach as withasymmetric informatianif a
pool consists of large numbers of independent rigles party who pools the risk may be able
to estimate average losses and so the amount odyr(erg. an insurance premium) needed
for dealing with these losses. Asymmetric informatbetween the risk-sharing parties (such
as between insurer and insured), however, cantteastablished premiums being insufficient
to cover the losses (Harrington and Niehaus, 1988ymmetric information includes moral
hazard and adverse selection. In insurance, adgefsetion means that exposure units most
at risk buy more insurance than others but thengxte which this happens is not known a
priori to the insurer. With moral hazard, insureditees change their behavior after having
bought insurance in a manner not predicted byrbkarer (e.g. by becoming more careless)
(Arrow, 1996). Another difficulty relates t®ystemic risksPooling independent risks reduces
the variance of losses. But if systemic (i.e. pesiy correlated) risks are pooled, the variance

of losses decreases less. In pooling completeliesys risks, variance does not decrease at
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all (Harrington and Niehaus, 1999). Risks that @mpletely systemic, such as prices and
interest rates, generally cannot be commercialbyried but can be efficiently dealt with on
exchange markets, e.g. by use of futures. Risks alea not completely independent nor
completely systemic, the so-called ‘in-between giskSkees and Barnett, 1999) are more
problematical. Examples include droughts affectingp yields over a substantial area and
widespread epidemics of livestock diseases. Org#nirs that pool such risks face higher
costs of pooling because of the need to hold sobgtaeserves in case systemic events occur
(Doherty, 1997).

In contrast to conventional insurance, index-bgseiucts are financial instruments
that make payments based on realizations of anriyimig index relative to a pre-specified
threshold (Barnett et al., 2008). The underlyingleix is a transparent and objectively
measured random variable. Examples include areeageecrop yields, area average crop
revenues, cumulative rainfall, cumulative tempemtidlood levels, sustained wind speeds,
and Richter-scale measures. Some highly standdrdimdex-based products are actively
traded in secondary markets. However they are snasistomized to fit the specific risk
management needs of the purchaser. Index-insusai@mes have a number of advantages,
but also disadvantages, relative to conventioralrance. These are summarized in Table 3.2.

Crop simulation insurance, such as the one pravideAustralia, is a product that is
somewhat in between conventional insurance andxibdsed insurance. For instance,
payments are triggered “off-farm”, i.e. by a simida model, comparable to index schemes.
Loss adjustment on the other hand is done on fasmyith conventional insurance. Pros and

cons are listed in Table 3.2 as well.
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Table 3.2 Pros and cons of various types of insurance.

Conventional insurance

Index insurance'

Crop simulation insurance

Pros | - Applicable to a wider rangel -  No problem of moral hazard - Lower transaction costs and
of situations than index as the behavior of the clien less problems of asymmetric
insurance, as it can cover all does not influence the pay- information compared to
risks where losses are out. conventional insurance
involved. - No problem of adverse because of use of simulatign

- Actuarial procedures for selection as pay-out is model
indemnity-based schemes independent of losses. - Less basis risk in triggering
are well established and | - No need to assess claims payments compared to index
thus schemes should be so lower insurance because of ability
easy to run. transaction/overhead costs.  to capture local
- As claims are paid by - Pay-outs can be rapid heterogeneity
assessing losses directly, because claims are
there is no issue of basis verified easily through the
risk. index rather than
assessment of losses.
- Policies can be sold as
standard packages.
Cons| - Moral hazardis anissue |- Basis risk, where correlation-  Need for continuously

unless there are deductions
built into the premium for
risk reduction.

Adverse selection can
occur with voluntary
schemes, in particular if
there is asymmetric
information and the client
knows more about their
risk than the insurer.
Transaction costs and
overheads are high
because of the need to
assess losses.

The loss assessment
process can be time-
consuming, leading to
slower pay-out of
indemnities.

Difficulties to deal with

systemic risks

between payouts and lossels
breaks down and payment
occurs without losses, or
vice versa. -
Historical data needed to
create the index, but this
may not be an accurate | -
predictor of future
conditions.

Needs a relatively
homogenous area to
ensure that losses correldte
to the index.

Relatively difficult to
understand, therefore low
uptaké

updating integrated
agrometereological
simulation models

Slower pay-outs than with
index-insurance because o
required farm visit
Relatively new product,
therefore not much
experience

f

Derived from among others Skees et al., 1999; Miaaand Vedenov, 2001; Skees et al., 2006; and Aogel
et al., 2008.

Especially in developing countries.
Malawi. Little uptake was not the only reason f@modntinuation.

Discontinuedex programs can be found in Ethiopia, Marocco and
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Table 3.2 illustrates that all three types of iasuwe have some potential problems. As a result,
various authors propose combinations of products. ifstance, to “combine the best of
conventional and index insurance”, Skees et alO§20suggested to develomlénded
products in which (i) the systemic risk is covered by ixderoducts deployed by
governments, reinsurers or banks; and (ii) thesihoratic part of risk is covered by
conventional insurance products sold by local cargsm The index-based livestock
insurance in Mongolia, covering herders when ligektlosses at the regional scale exceed
a certain trigger point, is an example of suchemtiéd product (Skees et al., 2008). As crop

simulation insurance is a relatively new productsach experience does yet exist.

3.5 YieldShield

This concept combines traditional hail and fireurasce with waters stress cover. The main
difference from conventional insurance is in thessloassessment procedure. The loss
assessment of traditional field perils is carried similarly to conventional crop insurance.
Loss, arising from water stress, however, is tniggeff-farm, using a crop simulation model.
In order to have a claim, the model must show & \igss, retrieved from the difference of
the modeled start of season yield average andnith@feseason average. Another requirement
for a claim is to demonstrate on-farm yield lossaadirect consequence of water stress. An
appointed agronomist must confirm the on-farm |d@ds simulation model underlying the
YieldShield product is called the Oz-Wheat cropdation model, which was developed by
the Agricultural Production System Research UniPERU) (Figure 3.3). ASPRU is a
government entity in Australia, which is a joinednture between the Queensland State
Government and the Commonwealth Scientific and dtrital Research Organization
(CSIRO). APSRU is responsible for administering ttrp model and providing the
simulated yields.

The Oz-Wheat model integrates (i) a simple agnmatic wheat stress index (SI) model,
which takes into consideration a water deficit orptus (ii) historical climate data and (iii)
broad crop phenology and crop management practibedel outputs, in other words Sl, are
generated at point scale which is then aggregatemidate a shire scale index. In order to
account for the influence of the winter fallow aiarting soil moisture conditions, APSRU
runs the model from 1 October the year before sgpwior each shire, the model input

parameters such as plant available water contéamfipg rain and stress index period are
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selected on the best fit of the model when traiagainst actual shire wheat yields from the
Australian Bureau of Statistics (ABS) for the péri@975 - 1999. Model parameters are
derived for 253 shires within the main wheat cropdocing region of Australia. The shire
scale Sl value is converted into yield per unitaaa@plying the final optimized regression
model for each shire. The model incorporates than waieat producing shires in Australia.
These shires give approximately 90% of total averatpeat production within the broad
winter cropping region of Australia. There are géither 253 wheat shires containing 907

long-term unique climate stations within this reg{&igure 3.3).

T 1T T 1
0 245 490 980 Kilometers 4

Figure 3.3 The broad winter cropping region of Australia

In other words, Oz-Wheat is a simple agroclimataded integrating (i) a daily water balance
routine during fallow and crop growth periods, (@rtual climate and (iii) crop specific
parameters to come up with a final water limitecest index value. Spatial variability of
rainfall, crop cultivar, crop phenology, plant daaile water and timing of planting rainfall
within a shire is selected through a calibrationcess which optimizes the best linear fit

between predicted and observed shire scale wheldsyin the period of 1975 to 1999 period.

“The broad winter cropping region of Australia dlareas), showing distinct agronomic regions (ldggdasses)
and the geographic locations (red dots) used tergém crop coefficients using the APSIM model (Riim
20009).
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A linear regression fit is applied to transformrshstress index value into a shire wheat yield
value (Potgieter et al., 2006). Additional variablehich account for technology trend and
water logging are also included, and showed sicguifi increase in correlation coefficients

across the wheat belt.

Forecasting the Australian Grain Crop; example of a fully integrated
agrometeorological system

H Rainfall up to date and Seasonat Crop Gusk sreasiyson
Climate Forecast \d

| — %

\,::

Crop Outlook
Compare to

reference yield

expectation
s Spatial Statistics

Simple Agro-
climatic model

Information

System (Potgieter, 2003)

Figure 3.3: Example of a fully integrated agrometeorologigatem (source: Potgieter et al.,
2003)

During the interviewscrop simulation insurance was well perceived bynfans in the
aspect that it aims to assist farmers to cope widters stress, one of the greatest sources of
risk in Australian farming. Farmers showed inteliasteceiving more information about the
product and the ability to follow monthly yield siations via internet. Respondents
indicated that the product is likely to be comptéxh especially the modeling component. The
distance between particular weather stations amgainticular location of farms seemed to be
one of the biggest concerns, which shows a gemeisainderstanding about how the model
works, confusing point scale and shire scale modelPrice was perceived to be relatively

high compared to conventional insurance.
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4. Materials and methods

4.1 Questionnaire design

The goal of the questionnaire was to assess soafees, risk management tools applied on-
farm and off-farm, and elicit the perception ofnfers towards crop simulation insurance.
There are four sections in the questionnaire, dmedissues addressed are the following:
structural characteristics of the farms, currenthed on-farm and risk-sharing management
tools, general knowledge and potential up-takerop simulation insurance products, and a
number of personal questions. Most questions wéweed questions, the questionnaire
included 31 questions.

Farmers’ perception of sources of risk, risk managet strategies and crop simulation
insurance products is measured on Likert-scalegimgrfrom 1 to 5. Motivating factors, on
which farmers base their decisions when buying ensprance, were ranked from 1 (most
important) to 12 (least important). Likert-scale astype of composite measure. It uses
standardized response categories (e.g. 1 to &jruey questionnaires. In general to construct
a composite measure a group of questions with rsgpoategories such as strongly agree,
agree, disagree, and strongly disagree are ap(ig@au of Justice Assistance, 2010).

Question 25 offers 7 product profiles to farmesasnfers’ preference is measured on a 1 to
7 Likert-scale, where 1 means the most preferretl 7arefers to the least preferred profile.
The profiles are combinations of different attribigvels, which are presented in Table 4.1. In
the first column of the table the 3 attributes ah®mwn, the second column contains the
different levels of attribute levels. To preservghogonality there can be no correlation
among the levels of an attribute (Hair et al., )9%2om the 7 attribute levels 12 possible
combinations (3x2x2=12) were generated in the gdhal design by SPSS. Each profile
contains one level form each attribute. 5 profikese ruled out because these were regarded
not viable by Primacy, the owner of YieldShield.eTi@maining 7 profiles can be found in the
guestionnaire (Appendix).
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Table 4.1: Attributes and levels of attributes to design piidurofiles

Attributes Attribute levels

Risks covered . Hail
Water stress excluding hail
Hail and water stress

Premium based on . Historical data
Yield simulation model
Loss assessment method . Detailed farrn visi

Modelling outcomes and quick farm visit

4.2 Data gathering procedure and sample description

In the period November 2009 up to February 2010wired survey was undertaken in the
form of personal interviews. 60 farmers, all ofrthengaged in dryland wheat production,
were contacted by email, with which a YieldShietddhure was sent in order to ensure that
farmers have an adequate level of knowledge aboptsimulation insurance. These farmers
are clients of Agririsk Services, a licensed conyptor broking YieldShield. Later, farmers
received a phone call and an appointment was nadéd interview. Farmers were selected
from the New South Wales and Queensland wheat-ggatieas. Two farmers from Western
Australia and one from Victoria were interviewedjigh is likely to make the research more
representative. Sophisticated, large scale farmerg targeted, which is in line with the
target group of crop simulation insurance identifiy Primacy, the owner of YieldShield. In
other words, results were retrieved from mostly Iveglucated, large scale farmers, who
represent the target group of farmers for Primaglgp are expected to understand and
purchase the product. Therefore, the sample isoipletely representative for an average
Australian broadacre farmer, but it is likely to bdequate with regard to this research.
Before visiting the farmers, the questionnaire wésussed with insurers, reinsurers and
insurance brokers in a period of two weeks. Aftache discussion, the questions were
rephrased and improved based on the suggestiongigDilne research period 44 personal
interviews were carried out from the contacted&oners.

Table 4.2 shows that the average land size of fi@nse5576 hectares compared to the
Australian average broadacre farmer having 410@ahex Farmers in the research indicated
that they use 46.24% of their land for dryland vih@aduction, while an average broadacre
farmer produces dryland wheat on 9.21% of the tatad capacity. Respondents seem to have
bigger farms, and utilize a bigger share of thands for wheat production than an average
broadacre farmer. Yield averages also differ; radpats are likely to have higher yield
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averages compared to the overall Australian averAgeording to the table, from the 44
interviewed farmers, more than 52% of them haverraover exceeding $1 million. On
average, risk involved in farming is perceived ¢orbedium or relatively high.

Table 4.2: Farm characteristics, organizational form, soamoemic factors of farmers, years,

mean, standard deviation, percentages (n=43).

Mean or Standard
percent deviation

Farm characteristics

» Average broadacre farm size (ha) 4100 -

* Farm size (ha) 5576.31 6185.77

* Land Area owned (%) 82.46 28.51

» Dryland Wheat Growing Area/ average broadacre f@n

9.21 -

e Dryland Wheat Growing Area/farm (%) 46.24 26.47

e Perceived risk of farming (1 - low; 5 - high risk) 3.52 0.93

e Average yield (t/ha) 1.6 -

* 0-1ton/hain 10 years (number of years) 1.66 1.87

* 1-2ton/hain 10 years (number of years) 3.3 2

* 2-3ton/hain 10 years (number of years) 3.55 2.53

* 3-4ton/hain 10 years (number of years) 0.8 1.34

e Yield fluctuation in the last 3 years (3 refersi@o) 2.89 1.13
Organizational form

e Family farm/broadacre farms in Australia (%) 95.6 -

e Farmers with more than $501k annual turnover (%) 81.8 -

» Corporation (%) 4.5 -

» Partnership (%) 20.5 -

* Privately owned (%) 63.6 -

»  Share farmer (%) 2.3 -

e Other (%) 9.1 -
Socioeconomic factors

» Broadacre farmers average age (years) 50.3 -

e Less than 20 years (%) 2.3 -

» 21-35years (%) 25.6 -

» 36-50 years (%) 37.2 -

*  Over 50 years (%) 34.9 -

* Male (%) 93 -

Female (%) 7 -

e Tertiary education among broadacre farmers (%) 8.8 -

e Tertiary education of the farmer from agronomicg (% 14 -

e Tertiary education of the farmer from agricultu®)( 56 -

» Tertiary education of the farmer from economics (%) 21 -

e Tertiary education of the farmer from science (%) 9 -

» 2 orless persons (%) in household 44.2 -

» 3to 5 persons (%) in household 53.5 -

e over 5 persons (%) in household 2.3

Retrieved from ABARE conference paper 02.12 and®9BS Year Book of Australia, 2006 - 1301. O
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With regard to farm organizational forms, 95.6%bobadacre farms are family farms in
Australia, farmers interviewed during the researalicated that 63.6% privately own their,
which can also be considered as family farms. 2005%&@spondents in the research work in
partnership; 4.5% of the farms are corporations.

Socioeconomic factors of farmers are also preseintétde table. An average broadacre
farmer is approximately 50.3 years old, meanwlinkehajority of farmers in the research are
either between 36 to 50 or over 50 years old; 2506%em are between the 21 to 36 age
category. The majority of respondents are male (93%ere were only a few farmers in the
research who had no tertiary education; on therdthed some farmers had tertiary education
in more than one field. There seems to be a sagmfi difference in tertiary education
between respondents and average broadacre far®&%)( It might be concluded that
farmers in the research generally younger, bettacated than the average broadacre farmer
with relatively high farm turnover, and higher aage yields. This supports the statement that
the research is not completely representative ricaeerage farmer, but can help insurers and
reinsurers understand the perception of farmersp wiey intend to target with crop

simulation insurance.

4.3 Data analysis

Descriptive analysis was used to study farmers’cqqaion of sources of risk, risk
management strategies and crop simulation insuraflce number of risk management
strategies and sources of risk was reduced byrfactalysis. Perception is a latent variable,
because it cannot be measured directly. Howevir pibssible to measure different aspects of
perception, for example attitude, trust and williegs to buy. After the measurements are
done, it is necessary to find out whether the nreaisuariables really reflect the underlying
variable. Therefore, factor analysis can be useddntify groups of variables. Investigating
several variables, the correlation between allalde pairs can be incorporated into an R-
matrix, which is a table of correlation coefficierttetween variables. If there are groups of
large correlations between subsets of variables iikely that those variables could be
measuring aspects of the same underlying varigleh underlying dimensions are called
factors (latent variables). By explaining the maim amount of common variance in a
correlation matrix using the smallest number oflaratory concepts it is possible with the

use of factor analysis to reduce the data set feogroup of interrelated variables into a
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smaller set of factors. After identifying factamse can measure to what degree variables load
onto these factors. Factor loadings might be éxpthas a type of correlation between the
variable and a factor. Taking the square of théofdoading one can measure the substantive
importance of a variable to a factor. The eigeneslof a factor are the indicators of the
substantive importance of the underlying factorctéa rotation can be used to make
interpretation of substantive importance less diffi Orthogonal or oblique rotation is
available for the researcher. Varimax rotation me @f the three orthogonal type rotations
available in SPSS. Varimax attempts to load a snallimber of variables highly onto each
factor to obtain groups of factors, which are aase interpret (Field, 2005). While
conducting the factor analysis it was assumeddtatdard parametric statistical procedures
are appropriate for ordinal variables in the forhhi&ert-type scales.

One sample t-test was applied to measure the wignde between the means of scores
with regard to the perception of source of riskkrmanagement strategies, and motivating
factors for buying insurance. Applying one samptest it is possible to test whether a sample
mean (of a normally distributed interval variabig)significantly different from an expected
value (usually the population mean). One can cam®lwhether there is a significant
difference between the sample mean and the hypp#itesalue (test value) checking the
significance value of the output in SPSS. Meanssapeificantly different if the significance
value is less than or equal to 0.05.

Conjoint analysis was applied to elicit farmersigeption towards the 7 product profiles,
presented in the questionnaire. During the conjaimalysis, utility scores of the attribute
levels and the relative importance of the attribwere estimated. Applying conjoint analysis
the evaluation of complex products is possible suthinterfering with the realistic decision
context of the respondent. By evaluating only a fgaduct profiles, which are combinations
of product levels, the assessment of the importafedtributes as well as the levels of each
attribute can be carried out. Having the consuneecgption evaluation completed, the results
of the conjoint analysis can be used in productignesimulators, which demonstrates
consumer acceptance for each potential productuiations and help designing the optimal
product (Hair et al., 1992).

In order to identify difference between groupsarhiers, an independent sample t-test was
carried out. The independent t-test investigatesdifference between the overall means of
the two samples (groups) and compares them taxiected difference.
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The equation is the following:

— (Xl_iz)_(ﬂl_ﬂz)
estimat of thestandar errol

, Where

t = the mean difference of the two groups compardbeaexpected difference

)71: the mean of the first group
X, = the mean of the second group
M, = the estimated mean of the first group

MU, = the estimated mean of the second group

Two groups were generated based on the generaidattiowards crop simulation insurance,
which was retrieved from the scores given to thestjon how farmers feel about crop
simulation insurance. Farmers with scores 4 an@i®wssumed to be positive and those with
score 1, 2 and 3 were assumed to have negativedattiowards the concept. Therefore, the
two groups were named positive and negative. ‘G assigned to the positive group and ‘1’
to the negative group to make the interpretatiothefgroups easier. After running the test,
there were 17 farmers in the positive group anth2fie negative group.

The t-test revealed significant difference withnsiigance values less than 0.05. Equal
variances were assumed, where the significancel{pey of Levene's test was greater than
0.05. On the other hand equal variances were soinasd, were the significance (p value) of
Levene's test was less than 0.05. Levene's testgiaality of variances indicates whether an
assumption of the t-test has been met. One of fisenaptions of the t-test is that the
variability of each group is approximately equal.those cases when this assumption is not
met, a special form of the t-test should be usedemthe significance (p value) of Levene's
test is less than or equal to thelevel for the test (0.05), then one can reject tind
hypothesis that the variability of the two group®qual. Therefore, the variances are unequal,
and the bottom row of the output of SPSS ("Equalbwaes not assumed”) should be used. If
the p value is greater than thelevel, then the middle row of the SPSS output (&g
variances assumed") should be used (Field, 2005).
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Non-parametric test was used to examine the in&tioaship between yes or no questions.
More specifically, Spearman rank-order correlatawefficient was calculated, which is a
method for determining the correlation between tvesiables, which are reduced to an

ordinal scalep (rho) was calculated with the following equation:

p=1-(&D2) [N(N2 - 1)]

, where

D = the difference between the rank position ohezase on X and Y.

N = the number of paired observations, cases.

Assumptions:
* The two variables are ordinal or metric variablest thave been reduced to an ordinal
scale of measurement,
» The correlation between the variables is linead, an
» |If a test of significance is applied, the sample baen selected randomly from the
population (Sam Houston State University, 2010).
All analysis was undertaken using SPSS for Windi5.0).
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5. Results

5.1 Sources of risk

In the beginning 18 sources of risk were examiidedere natural, 6 man-made and 5 defined
as pest and disease risks. Table 5.1 shows thagevescores for risk sources, which are
derived from the scores given for the answers dBggrthe perception of farmers towards
each source of risk. The standard deviations foh ezore are in the second column of the
table. According to the table, commodity price ardughts are perceived to be the most
important sources of risk. With regard to commogtjce, the standard deviation is 0.69
indicating that respondents were consistent. ThatNity and competitive nature of the wheat
market might be the primary cause for commoditgrmeceiving the highest score from the
sources of risk. The second position of droughtBkely to be explained by the fact that
Australia is the second driest continent of thébgloThe relatively low perceived importance
of fire, as a source of risk, which is a traditibeéement of broadacre crop insurance in
Australia, can be regarded as unexpected result.

Factor analysis was carried out to reduce the mummbsources of risk, which resulted in 6
factors with eigen values higher than 1 and thal tdriance explained was 73%. Significant
differences between the means of risk factors werestigated using one sample t-test. The
mean score of commodity price and droughts asfastors are significantly different from
each other and from all other factors with sigmifice level less than 0.05. On the other hand,
pest feeding on crops is significantly differerdrfr all factors except fungi (a<0.05). Note
that the mean score of hail is not significantlffedent from the perceived importance of
flooding, frost, nutrient deficiency, soil compawti and fungi. Table 5.1 presents the factor
loadings (after varimax rotation) of the sourcesisis on the 6 factors identified. Interpreting
the loadings, the factors 1 to 6 can most accyraeelexplained as ‘human risk’, ‘field perils’,
‘pests and disease’, ‘extraordinary circumstancpsce and production risk’, ‘soil problems’.
With regard to factor 1, poor education is acconmgxary herbicide over application, soil
compaction and nutrient deficiency. ‘Field perigse associated with flooding, halil, fire, pest
problems and droughts. In factor 3, fungi and esudave the highest factor loadings.
‘Extraordinary circumstances’ are mostly describgdzandalism and other unspecified risks.
In factor 5, commodity prices have the highest ingdfollowed by bacteria and droughts.

Dryland salinity, frost and pollution characteriaetor 6.
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Table 5.1: Perceived importance of risk factors, measured snale from 1 (very little) to 5
(very much), average scores, standard deviatiod, v@mimax rotated factor loadings for

sources of risk, (n=44).

Average Std. Most important factor
(n=44) Deviation 2 3 4 5 6
Commodity prices 4.64 069 0.07 0.03 013 0.08 0.84 -0.08
52%%2? as a risk factor influencing 4.18 1.15 0.03 0.48 -0.16 0.39 0.50 0.33
Pests feeding on crops 2.66 1.06 025 070 037 022 -0.04 -0.04
Frost 2.57 1.13 0.03 0.27 0.46 0.00 -0.25 0.58
Hail 2.27 0.97 -0.02 0.71 031 0.39 0.08 -0.10
Fungi 2.27 1.13 -0.02 -0.02 090 005 0.06 0.10
Nutrient deficiency 2.18 1.13 053 027 006 043 0.09 0.05
Eﬁgg;@?nzsir?cgi(efacmr 2.11 1.47 0.26 0.78 -0.17 -0.13 0.15 -0.01
Soil compaction 2.07 1.04 086 020 -0.02 023 -001 0.10
Viruses 1.8 1.05 0.27 0.26 0.75 0.00 0.23 -0.03
Poor education and training 1.75 1.14 081 013 0.07 010 0.21 -0.10
Bacteria 1.75 094 046 018 039 -004 055 021
Herbicide overapplication 1.52 093 08 015 018 0.00 001 0.16
Fire 1.27 0.69 0.29 0.66 0.17 -0.15 0.01 0.15
Vandalism 1.14 0.67 029 011 024 074 001 0.05
Pollution of air and/or soil 1.11 062 033 035 044 023 012 0.32
Dryland salinity 1.07 059 010 -010 001 -0.12 0.07 0.86
Other specified factors 0.5 1.3 006 -009 -0.10 0.81 0.08 -0.16

#Factors 1 to 6 are ‘human risk’, ‘field perils’ @pts and disease’, ‘extraordinary circumstancpsice and

production risk’, ‘soil problems’, loadings &f0.25 are in bold.

5.2 Risk management

Table 5.2 shows the average scores of farmers’epgaon towards risk management
strategies, and the standard deviation of eaches8ater management, growing different
types of crops, and the use of the latest techiedogre perceived to be the key risk
management strategies. From the first three siemtegvater management has a standard
deviation of 0.97 indicating high consensus amoegpondents. The first three items are
followed by property insurance, crop insurance padsonal insurance. Therefore, insurance
in general was perceived to be a relevant risk igamant strategy as well. In table 5.1
commodity price was indicated to be the greatestcsoof risk. On the other hand, in Table
5.2, all risk management strategies designed t@ eufh price risk like producing at the

lowest possible cost, off-farm investment, forwaoshtracts, holding financial reserves, other
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source of income and currency hedging are percdivée less relevant. Currency hedging is
perceived to be a less relevant risk managemehotdaistralian farmers.

The number of risk management strategies was eeldbyg using factor analysis, which
resulted in 5 factors with eigenvalues greater thand the total variance explained was 73%.
The factor loadings after varimax rotation are shaw the table. According to the factor
loadings, the factors can be described as ‘on-faisk management’, ‘risk sharing’,
‘diversification’, ‘financial management’, ‘futuremarket’. With regard to ‘on-farm risk
management’ (factor 1), property insurance andripementation of the latest technologies
are accompanied by water management, holding fiabneserves, and growing different
crops. In factor 2, other source of income, workiogether with other farmers, producing at
the lowest possible cost, forward contracts reckikiggh factor loadings. ‘Diversification’
(factor 3) has high loadings of personal insuramrewing other crops than wheat and is
accompanied by crop insurance, water managementféfam investment. Factor 4 seems
to reflect financial management with high loadirgsholding financial reserves, off-farm
investment. Based on the loadings, factor 5 consbioerrency hedging with forward
contracts and off-farm investment. After conductorge sample t-test, it is indicated that the
mean score of water management is significantijhédrighan all of the other strategies (at
0<0.05) except growing other crops than wheat. Tls failed to show any significant
difference between the means of crop insuranceopaf insurance and property insurance.
The relative importance of diversification and thee of latest technologies are not

significantly different from each other.
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Table 5.2: Perceived importance of risk management strategieasured on a scale from 1
(very little) to 5 (very much), average scoresndtad deviation, and varimax rotated factor
loadings for sources of risk (n=44).

Average Std. Most important factor3
(n=44) Deviation 1 2 3 4 5
Water management 4.41 0.97 0.56 0.39 0.46 0.13 0.04
Growing other crops besides wheat 420 136 031 014 o077 017 -0.19
Using the latest technology 4.11 09 079 039 009 007 011
Property insurance 4.00 0.96 0.88 0.16 0.24 0.07 0.12
Crop insurance 3.82 1.24 0.49 0.05 0.58 -0.16 0.19
Personal insurance 3.48 156 -0.05 0.23 0.83 0.26 0.28
Working together with other farmers 3.43 1.19 026 069 018 0.17 0.15
Producing at the lowest possible cost 33 137 023 064 006 -020 0.20
Off-farm investment 3.34 1.46 0.15 0.02 0.43 0.63 0.33
Forward contracts 3.32 1.38 0.20 0.52 0.27 0.22 0.49
Holding financial reserves 3.09 1.22 053 014 -009 064 0.08
Other source of income 2.32 1.39 0.09 0.81 0.10 0.27 -0.17
Currency hedging 1.80 1.05 0.14 0.07 0.04 0.12 0.91
Specified other factors 0.86 179 -006 012 014 0.77 0.03

®Factors 1 to 5 are ‘on-farm risk management’, ‘s8laring’, ‘diversification’, ‘financial manageméntutures

market’, loadings of 0.25 are in bold.

Table 5.3 shows the average scores of the fastdish are important when farmers decide to
buy a crop insurance policy. Standard deviationefach score can also be found in the table
followed by the ranks of the factors. The coveredlg, perceived value for money and trust
in the broker are perceived to be the key factAcsording to the table, ‘level of premium
charged is below 5%’ is ranked number 4 by respoisde

One sample t-test was carried out to investigagesignificant differences between the
mean scores of motivating factors for buying insge The test revealed that 4 groups of
factors could be generated. Perils covered, pezdewalue for money and trust in the broker
are the highest scoring variables and the mearthesie factors are significantly different
from all the other factors (at<0.05), but not from each other. The second grogpudes
level of premium charged is below 5%, simplicity mfsurance product, and easy to
understand the product. These variables have ajppately the same importance and they are
significantly different from all the other factorbrust in the insurer, time till claim settlement,
loyalty to the broker and insurer, information aahility of the product and weather
predictions for the upcoming season are likelyawehabout the same importance but they are
significantly different from the other variabletsurance is compulsory to have’ is perceived

to be less relevant.
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Table 5.3: Important factors when deciding to buy crop insge ranked from 1 (highest

importance) to 12 (lowest importance), (n=43).

Mean  Std. Deviation Rank
Perils covered 4.16 3.37 1
Perceived value for money 4.23 3.06 2
Trust in the broker 4.30 2.79 3
Level of premium charged is below 5% 5.65 3.26 4
Simplicity of the insurance product 5.93 3.42 5
Easy to understand the product 6.28 255 6
Trust in the insurer 7.30 3.20 7
Time till claim settlement 7.35 263 8
Loyalty to broker and insurer 7.35 278 9
Information availability of the product 7.47 2.24 10
Weather predictions for the upcoming season 8.30 3.60 11
Insurance is compulsory to have 9.67 3.54 12

5.3 Perception of crop simulation insurance

Perception of the product

In Table 5.4 statements were used to elicit thegmion of farmers towards crop simulation
insurance. The statements measure perception pfstnaulation insurance. The percentage
distribution of farmers’ response to each statenseptesented as well in the table. The table
shows that the majority of respondents indicateat ftarmers perceive they have a basic
understanding of the concept. Trust and willingrntesBuy the product, trust in the company
and in simulated yields are perceived to be retfifipositive. The relatively higher price of

crop simulation insurance is likely to be well pgued. Farmers indicated that they received
a minimum amount of negative information concerningp simulation insurance, and they
are open for more information about the product.aflequate level of Cronbach’s alpha of
0.76 indicates that all statements measure the sacherlying construct, which is the general

perception of crop simulation insurance.
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Table 5.4: Perception of crop simulation insurance, measored scale from 1 (completely

disagree) to 5 (completely agree), (n=43).

Detailed scores Overall
(%)
1 2 3 4 5 Mean SD
| understand the total concept of crop insuranseth®n simulated yields16 9 42 30 2 2.93 1.08

| trust the validity of simulated yields 9 19 49 23 - 2.86 0.89
| understand how the premium level is calculated 16 33 28 23 - 2.58 1.03
| understand how the loss assessment is carried out 9 21 40 30 - 2.91 0.95
A product that reduces income volatility is wort Bf my risk value 5 12 37 42 5 3.3 091
| trust the competence of the company providing grbduct 2 7 44 35 12 3.47 0.88
I would like to follow the monthly yield simulatigrvia the internet 5 5 16 37 37 3.98 1.08
| was given negative information about this product 74 14 7 2 2 1.44 0.91
I would like to know more about this product 5 - 16 47 33 4.02 0.96

Conjoint analysis

Table 5.5 shows the utility scores of attributeelsy the standard error of each score and the
importance scores of attributes. Water stressnsepeed to be the most important cover to be
included in crop insurance. Note that farmers iagid in Table 5.1 that the second most
significant source of risk is drought. Hail on tbentrary is perceived to be less relevant (-
1.869). Hail accompanied by water stress seeme ta more preferred combination to hail
only. With regard to the premium attribute, farmprefer historical data to yield simulation
model with high consistency. Farmers indicated thetiailed farm visit was preferred to
modeling outcomes and quick farm visit. Accordinghe table, crop simulation insurance is
likely to receive a higher uptake if hail is detadtfrom water stress cover. Note that in Table
5.3 the “covered perils” is perceived to be the miportant attribute of crop insurance and
premium level is the fourth in importance. Therefdarmers are consistent that risks covered
by the insurance policy and premium are likely #othe key attributes of crop insurance

policies.
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Table 5.5:Importance score of attributagjlity scores of attribute levels, (n=44).

Importance Attribute levels Utility

Estimate

Risks 43.78 Hail -1.869

Water stress 1.881

Hail and water stress -0.011

Premium 40.72Historical data 1.716

Yield simulation model -1.716

Assessment 15.Detailed farm visit 0.629
Modeling outcomes and quick farm visit -0.629

Target market

In order to identify characteristic difference betm groups of farmers, an independent
sample t-test was carried out (Table 5.6). Two gsowere generated based on general
feelings about crop simulation insurance and wemmed positive and negative. The t-test
revealed significant difference in the seven urnyilegl variables, listed in Table 5.6. Farmers,
who are more familiar with the product, have adretinderstanding of the concept, and trust
the simulated yields are likely to perceive thedoaret better. In general, knowing more about
the background of crop simulation and the concegaifi having quality information from
multiple sources, tertiary education in economiagd gust in the simulated yields are likely to
be key factors generating positive perception ogld$hield. Farmers indicated that they
would be interested in further information abougiShield.

Non-parametric test revealed that there is a samf positive correlation between
farmers’ perception towards crop simulation whettempondents heard about APSRU, and
whether they use HowWet (product of APSRU). Farmet® heard about APSRU and use
HowWet, are likely to develop a more positive atlié. According to table, perception of
farmers is less likely to be influenced by socigemuic factors and farm characteristics.
Furthermore, the importance of various sourcesséfis perceived to relatively similar by the
positive and negative groups of farmers. No sigaiit difference was revealed between the

perception of the price of crop simulation insugbetween the two groups of farmers.
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Table 5.6: Difference between positive and negative grouptawofers, average scores (1 —

not at all, 5 — completely), Spearman Rank-orderetation coefficientp (rho), (n=44).

YieldShield attitude

positive negative  Spearman
(n=17) (n=27) rank-order
average average correlation
coefficient:
p (tho)
Socioeconomic factors
* Farm size (ha) 5486 5633 -
* Annual average farm turnover/year (3=$500-1000k;
4=more than $1000k) 3.35 3.22 -
» Age group of the farmer (3=36-50 years; 4=over &arg) 3.24 2.92 -
Sources of risk
e Drought as a risk factor influencing income 4.18 4.19 -
» Flooding as a risk factor influencing income 2.12 2.11 -
e Hail as arisk factor influencing income 2.53 2.11 -
» Fire as arisk factor influencing income 1.41 1.19 -
Information about YieldShield
»  Familiarity with crop insurance based on modeling** 3.06 2.30 -
» Farmer understands the whole concept of the prstuct 3.41 2.62 -
*  Would like to follow monthly yield simulation viaternet 4.00 3.96 -
* Was given negative information about the product 1.59 1.35 -
e Trust the validity of simulated yields*** 3.35 2.54 -
e A product that reduces income volatility is worthh ®f the
risk value 3.41 3.23 -
Non-parametric variables yes no
» Farmer heard about APSRU (%)** 52.3 a7.7 0.384
* Uses HowWet (%)* 18.2 81.8 0.352
e Had information from broker (%)* 86.4 13.6 -0.365
e Tertiary education of the farmer from economics*®o) 20.9 79.1 0.408

***Significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2ied).
*Correlation is significant at the 0.05 level (2kd).
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6. Conclusions and discussion

6.1 Conclusions

With regard to the first objective, perceived impoce of sources of risk, which were
examined together with risk management tools, dpeprevealed controversy. Farmers gave
the highest importance to price risk, becoming gheatest source of risk, but on the other
hand risk management tools designed to confrorteprisk were perceived to be less
important. As the results showed that water stiegerceived to be a key source of risk, and
the most important product attribute of crop insae one might conclude that YieldShield,
which includes water stress cover, is likely toabsuccessful product. However, based on the
results of conjoint analysis, it might be concludbdt an alternative product offering water
stress cover excluding hail is likely to improve tturrent market position of YieldShield.

The second objective of the research was to élamhers’ risk management strategies in
Australia. Analyzing the questionnaire survey d&tay strategies were identified for 44
farmers. However, based on the results, it is etéd that there is a significant level of
variation among respondents. Water managementrsification and the use of the latest
technologies were perceived to be the most impbgaategies, which are all on-farm risk
management strategies. Insurance (property, crap parsonal) in general was perceived to
be a relevant risk management tool as well. Howexse might say that farmers are likely to
allocate a relatively big part of their resourcewdrds on-farm risk management strategies,
which might negatively influence farmers’ partidijpa with regard to YieldShield. On
average, currency hedging was perceived to beéésgant.

According to objective 3 of the paper, perceptidrerop insurance using yield simulation
technology was elicited. General understandindghefdoncept, attitude, trust and willingness
to buy were investigated using different analyticakthods. The majority of farmers
perceived that they have a basic understandingeotoncept. Trust and willingness to buy
the product were perceived to be adequate, andeheral attitude towards crop simulation
insurance is neutral or positive. The research supphe statement that water stress is one of
the most important field perils of Australian fams.eFarmers proved to be open and positive
for the new concept, but conservative buying a detely new product, which applies crop

simulation technology to determine crop loss.
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As mentioned before, farmers indicated that theyesther positive or neutral towards crop
simulation insurance. However, farmers’ percept®hkely to be determined by the quality
and the source of their information about the pobdTherefore, putting effort into the
marketing of the product is likely to improve thespiion of YieldShield. The perception of
farmers is likely to be influenced by educationatkground and information availability. On
the other hand, socioeconomic factors and farm adbarstics might have less relevant
effects. One might conclude that the target madtetieldShield should be reinvestigated.
Further research is likely to explain the effectdobught policies on the current uptake of
YieldShield.

6.2 Discussion

Free disaster relief

Several drought assistance measures were desdribedapter 2.5. Therefore, financial,
personal, and business assistance measures al@kvéor farmers to provide support for
farming families under extraordinary circumstand&sring the interviews farmers mentioned
the drought relief policy but it was perceived am@asure to avoid total bankruptcy and not
as a relevant risk management strategy. Howevergtistence of government support might

contribute to the relatively low uptake of crop siation insurance in Australia.

Complexity of crop simulation insurance

According to farmers, crop simulation insuranceikely to be relatively complicated to
conventional insurance. Farmers’ attitude towah#smodeling feature of the product seems
to be a conservative, which might be explained dmk lof understanding and trust in the
concept. Farmers are used to loss assessmentoauti®n their farms, and policy wordings,
which do not include losses, triggered off farm.n@pbexity of crop simulation insurance is
likely to prevent farmers from potential uptaketoé product.

Representativeness of the sample

The research was undertaken only in the form obqel interviews, and altogether 44

interviews were carried out. Triangulation of @& methods were not applied, the number
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of respondents could have been increased by sentimgguestionnaires via email or
interviewing the farmers on the phone. In generagpondents were highly educated,
producing on large scale and having relatively hagmual turnover. Small scale, lower
educated farmers were not included in the surveying the research, apart from two
farmers from Western Australia and one from Viapfarmers were mainly interviewed from

the New South Wales and Queensland wheat-growesgsar

6.3 Recommendations and further research

Based on the results of conjoint analysis, it migatconsidered that offering water stress
cover excluding hail is likely to improve the cumtemarket position of YieldShield. Taking
the fact that farmers’ perception of YieldShieldrisst likely to be determined by information
availability, starting a marketing campaign migktddvised. In addition, the target market of
YieldShield should also be reexamined. It mighbdls advised to undertake further research
to investigate the effect of drought policies orrnfars’ participation with regard to
YieldShield.
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Appendix - Questionnaire

Section 1. - Structural farm characteristics

1.

10.

Shire(s) in which property is located (obtain ivadce)

Farm 1................. Farm 2........ccceee. arf 3..........oe Farm 4.
What is the annual average turnover of the toted &armed for the last three years?

R TSRS or within thallbwing range,

Less than $250k $250k to $500k $501k to 1,000k Miozae $1,000k

On average what percentage of the total farm tlenoemes from dryland wheat?
.............................. % or within the folling range,

Less than 20% 21% to 40% 41% to 60% 61% to 80% Ntare 80%
What is the ownership structure of your farmingibess?

e Privately owned
*  Share farmer

e Partnership

e Corporation

e Other

47



11. Are you also engaged in one or more of the follgnagricultural activities?

e Sorghum Yes No
e Corn Yes No
* Cotton Yes No
*  Forestry Yes No
* Beef Yes No
e Sheep Yes No

e Other source of income: ............

Section 2. -

Risk management

12. Could you please indicate to which extent the faitg risk factors in the table influence your inaeM

Natural

o|lga s lw N

7.
Man-m

10.

11.

12.
13.
14.
15.

Risk factor

Drought

Flooding

Frost

Hail

Fire

Dryland salinity
Nutrient deficiency
ade

Soil compaction

Herbicide over-application

Poor education & training of workers
Pollution, air and/or soil
Vandalism

Commaodity prices

Pest and disease

17.
18.
19.
20.
21.

Fungi
Bacteria
Viruses

Pests feeding on crops

NA

Very Some
little times
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4
1 2 3 4

Very
much

g o1 o1 o1 o
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13. How many times did your dryland wheat yield reauoh following values in the last 10 years?

14. To what degree did your dryland wheat yield fluttugear to year (consider the last 3 years)?

Yield Number of years
1 ton/ha or less
2 ton/ha or less

3 ton/ha or less

4 ton/ha or less

+/- 10% +/- 25% +- 40% +/- 50%

or above

15. Could you please put the following factors in ordeéimportance in how much they motivate you when
purchasing crop insurance? (1 - Highest; 12 - Lowes

I & mMm m o O @ >»

Factor
Simplicity of the insurance product
The types of perils that are covered by the instean
Level of premium charged is below 5% of risk vaingured
Trust in the Broker or intermediary for good advice
Its compulsory because of financing arrangement
Perceived value for money i.e. risk reward ratio
How long it take to settlement a loss
Loyalty to the insurance provider/Broker
Availability of Information about the insurance grect

Easy to understand coverage and simple processgplpfor the
insurance

Security and trust of the insurance company

Weather predictions for the upcoming season

Rank
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16. Could you please indicate to which extent you apisly management strategies?

Very Some Very
Risk management strategies NA little times much
Financial strategies
1. Personal insurance 1 2 3 4 5
2. Off-farm investment 1 2 3 4 5
3. Crop insurance 1 2 3 4 5
4. Holding financial reserves 1 2 3 4 5
5. Property insurance 1 2 3 4 5
6. Currency hedging 1 2 3 4 5
7. Forward contracts 1 2 3 4 5
8. Other source of income 1 2 3 4 5
Farming strategies
9. Growing other crops besides 1 2 3 4 5
wheat
10. Producing at lowest possible 1 2 3 4 5
cost
11. Water management 1 2 3 4 5
12. Using the latest technologies 1 2 3 4 5
13. Working together with other 1 2 3 4 5
farmers
14. Other.......coeovvennnn. 1 2 3 4 5

Section 3. - Crop insurance based on simulated yikd

17.

18.

Have you heard about APSRU (Agricultural Productiystems Research Unit)? (Circle the one
applicable).

Yes No

Do you use any of the products developed by APSRIU ¢an select more than one)?

* APSIM Yes No
* Yield Prophet Yes No
*  Whopper Cropper Yes No
*  HowWet Yes No
 APSaoll Yes No
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19.

20.

21.

22.

23.

Have you heard about the Oz-Wheat model? (Cirdetie applicable).
Yes No
Do you use the Oz-Wheat model? (Circle the oneicqigk).
Yes No
Are you familiar with crop insurance based on saed yields?
Not at all Somewhat Very
familiar familiar familiar
1 2 3 4 5

What kind of feeling do you have when you hear alzoop insurance based on simulated yields?

Very negative Neutral Ve_r_y
positive
1 2 3 4 5

What is the source of your information (you caresemore than one)?

e Insurance broker Yes No
e Other farmer Yes No
*  Media Yes No
e Other Yes No

If Other, PleasE COMMIEBNT. ... . it e e e et e e e e e e e e e e e rennnaaeeens
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24. Could you please indicate to what extent you agiiie the following statements concerning crop issue
based on simulated yields?

Statement Disagree Partially Completely
agree agree

1. lunderstand the total concept of crop 1 2 3 4 5
insurance based on simulated yields

2. | trust the validity of simulated yields 1 2 3 4 5

3. lunderstand how the premium level is 1 2 3 4 5
calculated

4. | understand how the loss assessment is 1 2 3 4 5
carried out

5. A product that reduces income volatility is 1 2 3 4 5
worth 5% of my risk value

6. | trust the competence of the company 1 2 3 4 5
providing this product

7. 1 would like to follow the monthly yield 1 2 3 4 5
simulations via the internet

8. | was given negative information about this 1 2 3 4 5
product

9. | would like to know more about this 1 2 3 4 5
product

25. In the following section several specificationscodp insurance are represented to you. The spatbifits
differ from each other on the following:

Key product features Available choices

Risks covered e Hail
*  Water stress excluding hail
e Hail and water stress

Premium based on e Historical data
e Yield simulation model

Loss assessment method «  Detailed farm visit

e Modelling outcomes and quick farm
visit

On the next page you will find 7 profiles from A® which are different combinations of availabf®ices
for each of the three key product features boxe® &vailable option has been selected from eachidox
create a profile. Please put the profiles in orofepreference on a scale of 1 to 7, where 1 isMost
preferred and 7 being the Least preferred.
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Attributes A B C D

Risks covered Water stress Water stress Water stress Water stress excluding
excluding hail excluding hail excluding hail hail
Premium based on | Yield simulation | Historical data Historical data Yield simulation
models models
Loss assessment Detailed farm visit| Detailed farm visj{t Modeling Modeling outcomes
method outcomes and and quick farm visit
quick farm visit
Rank
Attributes E F G
Risks covered Hail Hail and water Hail and water
stress stress
Premium based on | Historical data Historical data Historical data
Loss assessment Detailed farm visit| Modeling Detailed farm visit
method outcomes and
quick farm visit
Rank

26. Would you have any suggestions to improve croprarste based on simulated yields?

Section 4. - Personal questions

27. What age group do you belong to?

Less than 20 years 21-35 years 36-50 years oveed
28. Gender:

Male Female
29. Did you undertake tertiary education in any of filléowing areas of expertise?

agronomics agriculture economics science
30. What is the size of your household? (Please, conigtchildren living at home, if any)

2 or less person’s 3 to 5 persons Over 5 persons
Thank you very much for all your time and assistane it will be of great help to me in my studies!
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