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Abstract 

We looked into the strategies farmers adopted to manage their revenue risk due to drought. 

The prospects of managing the challenges of indemnity-based insurance with rainfall-index 

insurance were discussed. We established the relationship between yield and cumulative 

standardized precipitation indices and concluded that a strong relationship between the 

rainfall index and yield does not necessarily lead to high hedging efficiency. The hedging 

efficiency of the product was analysed using the Mean Root Square Loss, Conditional Tail 

Expectation and Certainty Equivalence of Revenue while the spatial and temporal nature of 

the risk were captured with Loss Ratios. It was observed that the inverse relationship between 

price and yield offsets some risks and reduces the efficiency of weather hedges. Differences 

were observed in the hedging efficiency across the locations and efficiency was noted to be 

dependent on the methodology adopted. The results from the Loss Ratio Analysis showed 

that pooling insurance contracts reduced risk to the insurer. Qualitative analysis affirmed that 

the inverse relationship between price and yield may have impact on willingness to pay for 

insurance. We concluded that other variables would have to be taken into consideration in 

order to make the design of weather-index insurance more robust and that tax incentives on 

insurance premium would motivate farmers to be profitable. 

       

Keywords: drought, hedging efficiency, loss ratio, regression analyses, willingness to pay 

and weather-index insurance. 
1. Introduction  

 

Australian agriculture is known to be extremely susceptible to weather risk particularly 

drought (DAFF 2012; Hatt, Heyhoe & Whittle 2012; Keogh, Tomlinson & Potard 2013). 

Hence, there is a paradigm shift from drought as a disaster to drought as a risk that requires 

self-reliance on the part of farmers (Kimura & Antón 2011). This shift is further necessitated 

by the anticipated frequency and intensity of extreme weather events (Hoppe 2007). Various 

initiatives have been taken by governments in Australia to facilitate risk management in the 

agricultural sector leading to reviews of the Australian Drought Policy (ADP) (DAFF 2012; 

Kimura & Antón 2011; NRAC 2012). Farmers like other entrepreneurs are rational and they 

want to maximize their revenue while minimizing their risk but the opportunities to do so has 

been limited in Australia (Khuu & Weber 2013). Similarly, government’s supports for 

farmers in Australia is low in comparison to other countries where farmers have access to 

generous government’s subsidized insurance like Multi-Peril Crop Insurance (MPCI) (Van 

der Vegt 2009). The comparison has led to conflicting perspectives on the level of 

government supports for Australian farmers based on regulatory economics (IAC 1986; Van 

der Vegt 2009). 

 

Given the contribution of agriculture to the Australian economy, the issue of agro-insurance 

deserves consideration particularly because of the recent phasing out of Exceptional 

Circumstances (EC) declaration (DAFF 2013). The need for insurance in Australian 

agriculture has come to the fore in the recent spate of discussions on rural debt growth, the 

ongoing historic drought and competition among new international insurers attempting to 
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gain entrance into the market. Since yield-based MPCI has been found to be challenging in 

other economies, largely due to the information asymmetry resulting in moral hazard and 

adverse selection, there has been debates on the possibility of managing the asymmetry with 

index-based risk transfer products and revenue-based MPCI (Quiggin, Karagiannis & Stanton 

1993). Quiggin (1994) and Meuwissen, Huirne and Skees (2003) concluded that rainfall 

insurance and income insurance are some of the most cost effective alternatives to responding 

to agricultural risk. Therefore, previous efforts in managing agricultural risk, current options 

and future possibilities are relevant analysis for all stakeholders in Australian agriculture.  

 

2.    Literature review 

 

Weather risk and weather risk management in Australia  

Australia, the driest inhabited continent, is prone to changes in temperature and precipitation 

(Botterill & Hayes 2012; Keogh, Tomlinson & Potard 2013; Parry et al. 2007). These 

changes have implications for agricultural productions and the overall economic stability of 

Australia (Webb 2006). In recognition of these fluctuations, farmers are placing more 

credence on long range weather forecasting (Malcolm 1985; Sivakumar & Motha 2007). 

Wilhite (2007) showed the inter-relationships between the four types of drought namely; 

meteorological, agricultural, hydrological and socio-economic droughts. Meteorological 

drought is the result of shortfall in the supply of rain. Agricultural drought results from a 

shortage of soil water necessary for crop growth while hydrological drought is measured in 

terms of surface and subsurface water deficiency. Finally, the socioeconomic drought results 

from the interplay between demand and supply of goods and services caused by the other 

three droughts. The author noted further that the impact of drought could however be 

tempered by reducing vulnerability.  

 

Australian climate has been associated with El Nino Southern Oscillation (ENSO) Index and 

La Nina events (BoM 2012).  Australia faces greater yield and price shocks than most other 

countries but yield risk is of higher significance than price risk (Hatt, Heyhoe & Whittle 

2012). The variability in prices has been attributed to the focus of Australian agricultural 

productions on commodity exports and the fact that there is currently no government price 

support although there are private options that individual farmers could adopt to hedge their 

risks (Craik & MacRae 2010; Kimura & Antón 2011; NRAC 2012). Should some farmers 

record no yield, it is the least affected farmers that would benefit from the price increase 

meaning that hedging production risk may be more important to producers than price risk.  

There are several initiatives towards managing weather risks in Australia (DAFWA 2009; 

Hatt, Heyhoe & Whittle 2012). These initiatives could be classified into three; first are those 

taken by the farmers’ on-farm (agronomy), the use of market-based mechanisms (insurance) 

and finally government assistance. In order to cope with the impact of weather variability, 

farmers tend to watch for the forecasted quantity and likely timing of rainfall and adjust input 

choices, including cultivars, accordingly. The use of modern cultivars has however been 

found to cause greater variability and higher spatial correlation translating into systemic risk 

for insurers and a reduction in basis risk for farmers thereby increasing their willingness to 

pay for insurance but a reduction in the willingness of insurers to offer the products 
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(Anderson et al. 2009). The higher variability will lead to increased need for market-based 

risk management options.  

 

The market-based risk management alternatives could be divided into two namely traditional-

indemnity insurance and index-based insurance. Although, there are different types of 

insurance under the traditional insurance options, only a few of them are available in 

Australia until recently. Examples of traditional insurance include named-peril insurance, 

multi-peril insurance, crop revenue insurance and mutual funds or farmer pool (Hatt, Heyhoe 

& Whittle 2012). Named-Peril Insurance protects Australian farmers against perils such as 

hail and fire. The localized nature of these perils makes the insurance viable in Australia 

unlike crop and rainfall insurance that are systemic. Hail risk is localized in that it does not 

affect as large an expanse of land as drought which additionally has a slow onset. 

Consequently, the impact of events like hail on commodity prices would be minimal unlike 

drought which could raise commodity prices if sufficiently extensive. This increased price 

also affects the profitability of the livestock industry in terms of high cost input and 

potentially low price received for output. Revenue insurance protects the farmer against both 

yield and price risks. In the case of Multi-Peril Crop Insurance, yield is protected and the 

causes of shortfalls are not necessarily examined. Farmer pool is a pseudo-insurance in that it 

functions as insurance but is not legally recognised as such. The pool allows farmers to pool a 

fraction of their income into a fund every year and they are able to withdraw from this fund 

whenever an event is triggered.  

 

The history of insurance in Australia indicates that there have been attempts to offer some of 

these products to no avail. However, there are renewed efforts geared towards offering them 

(Cattle 2013; CelsiusPro 2013; Newsdesk 2013). Hatt, Heyhoe and Whittle (2012, pp. 8-11) 

documented a history of agricultural insurance in Australia as paraphrased in the next two 

paragraphs.  

 

As far back as 1974/1975, Wesfarmers attempted to offer area yield guarantee. The insurance 

turned out to be poorly patronized because of adverse selection, inadequate yield records 

which resulted in poor underwriting. Incidentally, the offering that year indicated a payout 

that was approximately half of the average payouts over the previous fifteen years (Malcolm 

1985). Hence, if MPCI was not viable that year, hind casting suggests that it would not have 

been in the previous years. CBH/AON in 1999–2000 season also offered MPCI and 

downgrading insurance but failed. The year 2001 – 2003 witnessed the partnership between 

Macquarie Bank AXA and Aquila offering weather derivatives. The product was terminated 

because of the restructure within Aquila. 

 

More recently, CBH/Willis offered an insurance product that helps farmers to cover their cost 

of production around the year 2010 to 2012 but the scheme witnessed poor uptake because of 

inappropriate timing of the product entry. In 2009, Primacy Underwriting Agency offered 

YieldShield that combined traditional named-peril insurance with rainfall insurance. 

YieldShield suffered from slow uptake probably because Australian farmers tend to self-

insure and were not willing to make changes to their cash flows. Basis risk and lack of 

required data and infrastructures were also of major concerns.  Another recent development is 
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the weather certificate offered by CelsiusPro offering Full Season Weather Certificate 

(FSWC). In 2013, Latevo international moved into the agricultural insurance market by 

providing Multi-Peril Crop Revenue Insurance to farmers (Newsdesk 2013). Another firm 

targeting the Australian agro-insurance market is The Climate Corporations aiming to offer 

yield insurance but was held back for lack of required technology (Thompson 2013).  

 

The final layer of risk is difficult to handle and constitutes market failure. The market failure 

has been a justification for government intervention in agro-risk management (OECD 2011). 

In the case of Australia, the unique nature of drought necessitated the carving out of the 

National Drought Policy (NDP) from the National Disaster Relief and Recovery 

Arrangement (NDRRA) (Kimura & Anton 2011). The defunct NDP stipulated Exceptional 

Circumstances (EC) to compensate farmers with interest rate subsidies, exit package and 

relief packages (Kimura & Anton 2011). However, governments are withdrawing from 

assistance in case of catastrophic events but are also treading warily in the provision of 

subsidized agricultural insurance.  

 

The EC has been a much-maligned policy (NFF 2011) and has been phased out given certain 

inefficiencies associated with it and the principles of mutual obligation, behavioural changes 

and reciprocity were established to guide government’s delivery of future supports (DAFF 

2013). The basic tenets of these principles are mutual obligation, behavioural changes and 

reciprocity. Similarly, the principles allow for the use of taxation measures (DAFF 2013). 

The only strategy currently available for Australian farmers that permits the tax benefits is the 

Farm Management Deposit (FMD) that allows farmers to save in times of high income and 

withdraw in times of low income with a consequent tax savings. Rather than focusing on 

drought only, the recent policy focuses on all sources of fluctuations in farm income and does 

not require line on the maps like the EC. An additional advantage of the policy change is that 

it gives farmers leave from asset test that prevented them from gaining access to the 

mainstream welfare benefits.  

 

Before the EC was phased out, four non-market based suggestions were made in the Multi-

Peril Crop Insurance Task Force Report (DAFWA 2003) namely; Mutual Fund or Farmer 

Pool, Trowbridge Proposal, Farm Management Deposit Guarantee Scheme and Higher 

Education Contribution Scheme (HECS) proposal. The Trowbridge proposal was made as a 

contingent loan that is paid back should an event be triggered. Farm Management Deposit 

Guarantee Scheme is similar to the Farm Management Deposit Scheme that offers tax 

benefits to farmers in years they are very profitable. The HECS proposal is drawn in parallel 

to the Australian Higher Education Contribution Scheme (HECS) model which allows 

domestic students to school on the bill of government and pay back their fees when they earn 

up to a certain threshold wage (Chapman 1997).  

 

It is expected that the withdrawal of EC could give incentives to stakeholders to consider 

insurance options. The prospects of subsidized market-based options may also not be 

completely ruled out. Nevertheless, at the moment, Australian farmers are among the least 

supported in the world. 
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Figure 1: Producer support estimate by country as percentage of gross farm receipts.  

Government assistance to farmers in times of drought has been largely taken over by the 

commonwealth government because of market failure through declaration of Exceptional 

Circumstance (EC). The EC has been fraught with agency problem between the state (agent) 

and the commonwealth. Other challenges that plagued the EC were; ambiguity, slow 

response, inequity and unsustainability (Kimura and Anton 2011). Currently, the EC has been 

phased out and there is a focus on mutual obligation and reciprocity as intended in the 

Intergovernmental Agreement on National Drought Program Reform (DAFF 2013). There 

has been argument that the EC gave incentives to inefficient farmers to demand high price for 

their assets by more efficient farmers because it ‘socialises losses and privatises profits’ as 

noted by Freebairn in Cawood (2014). The argument suggests that a shift towards welfare 

benefits, under the current regime, will lead to a pareto-improvement. 

 

This argument could be invalidated by the fact that more farmers will be able to guarantee 

government supports. As an example, in 2007/2008, 23% of drought-affected farmers were 

paid in excess of $1 billion (Kimura and Anton 2011, p.35). Under the current system, all 

affected farmers would have been paid more than $4.35 billion if the welfare benefits deliver 

same amount under EC to each farmer. The asset waiver that qualifies farmers for welfare 

benefits could only lead to a net welfare benefit if there are incentives to make farmers 

profitable. This could be achieved through tax incentives on insurance premium since farmers 

would have to adjust their operations to declare profits to obtain the benefits. Although, the 

insurance option may require that dividends be paid to shareholders, it will also come with 

the benefit of reduction in the cost of capital to the farmers and alleviate the trend in 

Australian rural debt which is currently $66 billion (Keogh et al. 2013; Neales 2013). This 

and other debates on the mechanisms to manage drought in Australia has been largely based 

on efficiency and equity concerns (Freebairn 1983).  

 

Furthermore, Van der Vegt’s (2009) analysis of the Australian agro-risk management 

suggests a market for regulation theory of regulatory economics (Zweifel and Eisen 2012). 

However, the focus of the government is net welfare benefit and the government’s 

intervention has always been based on public interest theory since it has refused to be 

captured by any industry (IAC 1986; Zweifel and Eisen 2012). Nevertheless, what constitutes 

net welfare benefit requires intensive research that empirically considers the cost-benefit 

analyses of all possible options (Arrow 1969). Such a research should not only focus on the 

Source: OECD (2010, p. 18) 
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objectives of reduction in farm income variance and increasing low incomes but also the 

impact on the whole economy. 

 

Recent experiences have shown that without significant subsidies, the agro-insurance market 

will be thin (Smith and Glauber 2012). However, Skees and Collier (2012) found that 

premium subsidies can undermine the essence of weather market. Helping farmers to manage 

their risks curtails risk avoidance that could culminate in the redeployment of factors of 

production invested in agriculture but their willingness to pay for certainty is a function of 

risk aversion (Zweifel and Eisen 2012). Most scholars have assumed Constant Relative Risk 

Aversion in the analysis of agricultural insurance in addition to the assumption of a constant 

price over the period analysed (Kapphan et al. 2012; Vedenov and Barnett 2004).  

 

Although, named-peril insurance products exist in Australia for hail and fire, the insurance 

does not sufficiently meet the needs of farmers. Attempts to offer Multi-Peril Crop Insurance 

based on regional yield has failed on two occasions and weather hedging has failed 

previously until recently that the product is now being offered by CelsiusPro in the form of 

Full Season Weather Certificate that is based on a farm level analysis of weather variables 

particular to specific crops. YieldShield is also one of the most recent innovations in 

agricultural insurance in Australia and most recently, Latevo is offering a revenue-based-

MPCI based on farm-level analysis of yield and price (Hatt et al. 2012; Thompson 2013). 

The cost of insurance in Australia has been prohibitive partly because insurance companies 

pass the heavy stamp duties demanded by the states to the insured (CoA 2010). The 

implication is that diligent farmers are paying the cost of bailing out their negligent 

counterparts.   

 

Incentives and risk aversion in agricultural insurance  

The government has incentives to extend direct or indirect subsidies to an economic sector 

like agriculture with the aim of improving welfare. However, it could become perverted 

because of equity concerns often trailed by political contentions (Myers and Kent 2001). 

Experience has shown that the losers (often a minority group) tend to shoulder the loads of 

the winners (sometimes a powerful minority) when subsidies are perverted (Bates & 

Rogerson 1980). One may be able to insinuate from Miliband (1983) that the presence or 

absence of subsidies may be used to further class interest. Another way subsidies could 

become perverse is that it could provide incentives to shift production towards crops that are 

subsidized because of the alterations it makes to the expected utility in comparison to other 

ventures (Just, Calvin & Quiggin 1999). Farmers of diverse demographics respond differently 

to the presence and extent of incentives because preferences are shaped by policies and 

institutional arrangements but psychologists have warned that explicit incentives may be 

counterproductive (Bowles & Polania-Reyes 2012; Gneezy, Meier & Rey-Biel 2011).  

 

In particular, Bowles and Polania-Reyes (2012) were of the view that incentives that address 

acquisitive desires may dampen constitutive aspirations, may compromise the target’s sense 

of autonomy and alter the environments in which preferences are learnt. Furthermore, 

Gneezy, Meier and Rey-Biel (2011) identified two effects of incentives. First is the price 

effect which attracts the subjects of the incentives to behave as expected and the indirect 
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psychological effect that is often negative. These negative implications of incentives suggest 

that farmers do not only want to acquire wealth simply to satisfy their lower order needs but 

also to achieve their higher order needs on Maslow’s hierarchy of needs (Maslow, 1943). 

Consequently, incentives should not threaten the ability of Australian farmers to make 

management decisions and it should not be seen as if farmers are at the mercy of policy 

makers. 

 

One may argue that there is no insurance subsidy in Australia, but efforts to bail farmers out 

of systemic debts and droughts amount to implicit subsidies (Neales 2013). The issue 

therefore is not whether or not there should be subsidies rather the form, extent and 

combination of options that could maximize the net benefit of Australian agriculture. The 

summary of political economics is that everyone acts to protect his own interests. Regulatory 

economics suggests that the power of the state could be used to the benefit or dis-benefit of 

individuals and industries (Miliband 1983). There are three regulatory economics theories as 

noted by Zweifel (2012). First is the public interest theory that suggests that government acts 

in public interest to prevent market failure. Next the capture theory which results from the 

hegemonic influence of some stakeholders to maximize their benefits. Finally, the market-

regulation theory which is a cost-benefit analysis of regulations relative to electoral returns. 

The existence of market failure in an industry does not imply that government is acting in 

public interest in that it could be an opportunity to act in its own interest or the interests of 

some capitalists attempting to capture the power of the state in their favour. The choice to be 

captured may also be the result of some anticipated electoral benefits (Myers & Kent 2001). 

Although these theories have their critics, they may be useful frameworks in the explanation 

of agro-risk management industry around the world.  

 

Some observers are of the view that Australian farmers are getting relatively low support 

from government because they are a minority with relatively low voting power and the 

government lacks the surplus resources to respond to the call for subsidized insurance (Van 

der Vegt 2009; Kimura & Anton 2011; Myers & Kent 2001). This opinion is similar to the 

view by Bates and Rogerson (1980) that farmers are losers in a coalition equilibrium. In 

contrast the Industries Assistance Commission of 1986 suggests that the approach of the 

commonwealth is to deliver net welfare benefit to Australians (IAC 1986). However, what 

constitutes net welfare benefits has been more anecdotal than directly measurable. A political 

economic analysis of the situation may not be useful because as Posner (1974) has argued,  it 

is difficult to analyse policies using the theoretical frameworks of regulatory economics.  

 

Consequently, it may be difficult to appraise the regulatory economics underlying the 

subsidization of agricultural insurance in countries that are heavily subsidized as much as 

countries like Australia and New Zealand with miniscule government supports. The heavy 

subsidization may have been the results of rent-seeking behaviours of some powerful 

stakeholders and the low support may be indicative of inability of any stakeholder to capture 

the government. On the other hand, rent-seeking behaviours may not be detrimental to an 

economy provided the activities of the rent-seekers enhances the economic wellbeing of the 

state (Sobel 2005; Zweifel & Eisen 2012). In essence, policies tend to be analysed in terms of 

what constitutes a gain to at least a member of a set without any loss of utility to other 
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members but the notions of efficiency and equity are widely used by economists (Quiggin 

1996).  

 

The EC has been analysed on the basis of these notions and found wanting. A practical 

demonstration of incentive theory in Australia is evident in the frequency of the declaration 

of EC. According to Kimura and Anton (2011), the EC arrangement allows the states in 

Australia to declare a region drought stricken while the Commonwealth government takes up 

the bulk of the expenses involved in such declaration. Consequently, the state being the agent 

has incentives to declare exceptional circumstances more than once in 20 to 25 years 

stipulated in the defunct National Drought Policy since the principal takes responsibility for 

such declarations. On the other hand, it could be argued that the frequency of EC declaration 

was due to the fact that historical data did not capture recent frequency and intensity of 

drought.  

 

Consequently, there is a development of some principles to facilitate future response to 

drought risk that would be more equitable and efficient. The central foci of these principles 

are mutual obligation, change in behaviour and reciprocity (DAFF 2013). Previous drought 

responses undermine these principles. The Industries Assistance Commission (IAC) report of 

1986 concluded that it is impossible to provide crop or rainfall insurance to Australian 

farmers without some subsidies that will far exceed their likely benefits. Additionally, 

subsidized insurance offers no overall public benefit in that traces of moral hazard and 

adverse selection in subsidized crop insurance leading to suboptimal farm management 

decisions and the presence of such insurance does not altogether deter disaster aid.  

 

The insurance market exists because investors are risk averse (Wagner 2007). Since the 

insurer does not bear the risk of the insured without some compensation, the insured would 

have to pay a premium in excess of anticipated payout. Farmers like other investors are risk 

averse and would be willing to forgo some utility in exchange for relative certainty. The 

willingness to pay for certainty is a function of risk aversion meaning that attitude towards 

risk is an integral part of providing insurance but much is yet to be understood about the 

attitudes farmers exhibit towards risk particularly in Australia (Patrick 1988).  

 

In most analysis of efficiency of agricultural insurance, researchers tend to assume that 

farmers exhibit Constant Relative Risk Aversion (CRRA) (Chantarat 2009; Kapphan 2012). 

This assumption suggests that risk aversion is uniform across the wealth continuum. Zweifel 

(2012) in an analysis of wealth levels on risk perception and management has shown that the 

CRRA conceals differences across wealth levels. At lower wealth levels, individuals exhibit 

Increasing Relative Risk Aversion (IRRA) whereas at the higher wealth levels they exhibit 

Decreasing Relative Risk Aversion (DRRA). Zweifel (2012) affirmed that wealthier farmers 

in the lower wealth echelon would spend a larger chunk of their resources to protect their 

wealth (IRRA) while the richer farmers at the higher wealth level devoted a lower proportion 

of their assets to protecting them (DRRA). The analysis by Zweifel is in tandem with the 

findings of Rosenzweig and Binswanger (1992) that wealthier farmers tend to suffer 

relatively smaller losses in comparison to poorer farmers. In agriculture, asset ownership 
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translates into wealth. It is then reasonable to say that richer farmers would have higher 

economies of scale and diversification possibilities than their poorer counterparts.  

 

Another advantage that wealthier farmers have is that the natural hedge that comes with the 

inverse relationship between yield and price increases with farm size (Finger 2012). Kimura 

and Anton (2011, p. 13) noted that the relationship is stronger at aggregate level than farm 

level. By implication, richer farmers will have less incentive to insure because they would 

have naturally hedged their risks. Unfortunately, the richer farmers have the means to 

purchase insurance but they need it less than those who need it most but could not afford it 

leading to what could be called insurance paradox. Therefore, the willingness to pay for risk 

management may not necessarily translate into the uptake of the insurance when it is 

available. This paradox is evident in the study by Binswanger-Mkhize (2012) who concluded 

that larger farmers are able to self-insure because they have profit maximizing portfolios. The 

paradox has given incentives for the takeover of smallholder family farms by larger corporate 

farms in Australia and this acquisition has been aggravated by rural debt (Potard & Keogh 

2013).  

 

Rees (2012) considered the current growth in rural debt in Australia as a result of policy 

failure and traced it to the deregulation of 1983-84 when banks advanced loans to farmers on 

the basis of equity without adequate consideration of the cash flow capacity of the farms. 

This trend he further paralleled with the Global Financial Crisis (Shiller 2008) in that 

competition is fuelling the financing rather than appropriate lending practices and the 

assumptions on which the competition is based is faulty. The bottom line is that farmers lack 

the cushion for their risk exposure in the form of adequate insurance. Given the increment in 

frequency and intensity of drought and interest rate hike, there was a consequent erosion of 

farm value and observers are of the view that insurance could provide a long-term solution 

(Thompson 2013) but opinions differ on whether it should be subsidized.  

 

A school of thought supports insurance because it facilitates preparedness, enhances cash 

flow and reduces cost of debt (Turvey & Baker 1990). On the other hand insured farmers 

tend to make suboptimal management choices that reduce outputs (Quiggin, Karagiannis & 

Stanton 1993). It is reasonable to expect that insurance will be more expensive than 

government supports because in addition to administrative costs, the insurer will demand a 

profit but it could be beneficial if the cost of the insurance delivers a higher benefit. Hence, 

the need for a cost benefit analysis of the additional cost of the insurance option relative to 

the benefits it offers.  

 

Insurability and pricing of insurance 

The willingness to pay for certainty is a function of risk aversion (Wagner 2007; Zweifel & 

Eisen 2012). The insured would have to pay a premium in excess of anticipated payout since 

farmers like other investors are risk averse and would forgo some utility for certainty. 

Different types of agro-insurance products exist. They could be broadly classified into 

traditional indemnity-based insurance and the index-based insurance. The major difference 

between the two is that the traditional indemnity-based insurance requires proof of individual 

farm loss whereas index-based insurance pays out on the basis of a proxy for losses. Since the 
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farmer is more aware of his production options than the insurer, there is asymmetric 

information. The problem of asymmetric information leads to two inter-related issues that 

could lead to market failure – moral hazard and adverse selection (Quiggin, Karagiannis & 

Stanton 1994; Zweifel & Eisen 2012). The major preference for weather index insurance 

stems from the fact that losses are not verified and it could therefore contain the challenges 

associated with asymmetric information because the proxy is exogenous to the system and 

could not be manipulated by the counterparties to the contract. The analyses of the pros and 

cons of these products are best considered in the context of the concepts of insurability.  

 

For a risk to be insurable, it must be accidental, determinable and measurable, independent 

and non-catastrophic but these four conditions are hardly fully satisfied in any line of 

insurance (Meuwissen, Huirne & Skees 2003; Wagner 2007). Weather index insurance is not 

an exception. The accidental clause requires that the loss experienced by the farmer is not the 

results of actions that were afore-thought to trigger or aggravate the loss. In the case of 

weather insurance, accidentalness is not an issue because the insured has no influence over 

the weather. It should however be noted that weather insurance could create an incentive for 

both counterparties to the insurance contracts to manipulate weather readings (IAC 1986). 

The impact of  moral hazard is a function of the extent to which the risk could be objectively 

observed (Belhajy, Bourlesy & Deroian 2011).  

 

This hazard could be ex ante or ex post in that a farmer could deliberately insure with the aim 

of making production options that will trigger the contract and may also decide not to salvage 

the crop if the salvage cost outweighs the benefits (Zweifel & Eisen 2012). This hazard is 

facilitated by the risk perceptions of the farmer and the chances of allocating resources, 

including those paid as premium, in such a way as to maximize their expected utility 

(Quiggin, Karagiannis & Stanton 1994). Hence, farmers tend to under-invest in insurance 

unless the risk allocation maximizes the total sum of their utilities which depends on the 

interaction between their wealth levels and their risk attitude (Belhajy, Bourlesy & Deroian 

2011; Chambers 1989). The willingness to pay for insurance is a difficult task because only 

the individual farmers can access their own exposure (Turvey& Baker 1990).   

 

Scholars have opined that weather insurance solves the issue of moral hazard but often 

neglect the paradox that the product is probably suffering from poor uptake because of the 

same problem it is purported to resolve. Not all losses would have required indemnification if 

insurance does not exist at all. In essence, the existence of insurance actually triggers some 

losses that would not have been experienced. Several indemnifications could have been 

salvaged if the insured was not insured. This explains why insured farmers were found to 

have lower yield than their uninsured counterparts (Just, Calvin & Quiggin 1999; Quiggin, 

Karagiannis & Stanton 1994). This explanation buttresses the perception of moral hazard as 

hidden action (Arrow 1971). Therefore, the poor performance of yield-based MPCI is 

inherent in the design of the product. Index-Based Risk Transfer Products (IBRTP) tends to 

cater to this problem in that it does not allow moral hazard. This means that it gives no room 

to farmers to use it as one of the input to their optimal decisions in a way that allows them to 

shift other inputs to the disadvantage of the insurer. Although, IBRTP if purchased could be 
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considered as a financial input, it is an inflexible constraint to the farmer. This inflexibility is 

the bane of the poor uptake of the product.  

 

Monitoring and exposure of the insured to part of the risk are two sets of mechanisms 

developed to contain moral hazard but these do not work perfectly well (Wagner 2007). 

Deductibles are also among the possible options available to the insurer to expose the insured 

to a part of the risk. It was however found that an optimal deductible is not necessarily a high 

deductible as lower deductibles may result in appropriate actions than otherwise (Chambers 

1989). In the case of multiple peril crop insurance, Quiggin, Karagiannis and Stanton (1993) 

have found that even a deductible of 35% will not make the insurance feasible because the 

payouts from such a scheme may not cover the variable costs of the farmer. A preventive 

mechanism for moral hazard is to offer multi-year insurance contract (Chambers 1989). This 

will prevent inter-temporal adverse selection that results from the ability of the insured to 

forecast weather events close to the season. A farmer could take insurance as a financial 

option that he could trigger if production outlook is bleak by cutting down on inputs. This 

option cannot be exercised in the case of weather insurance thereby reducing incentives to 

pay for it.  

 

Applying the determinability and measurability in the case of weather insurance, it is easier 

to measure and determine the proxy on which index-based insurance are paid out but the 

extent to which the measurements align with losses could be difficult to assess because of 

basis risk and the complexity of interactions between the proxy and yield (Vedenov & 

Barnett 2004). In contrast, it may be difficult but possible to measure and determine actual 

losses for indemnity-based insurance, but it could be very costly. The measurability and 

determinability clause remains a challenge for both insurance. Independence of risk as a 

requirement for insurance does not hold for both insurance because of the interconnectedness 

between meteorological and agricultural droughts. The occurrence of the risk is cumulative 

and because many locations are affected at once, it is systemic and both insurance could be 

catastrophic.  

 

The argument by (Wagner 2007) that some erstwhile uninsurable risks have become 

insurable suggests that in spite of the current insurability challenges to weather index-

insurance; it could become a profitable venture in the future. However, structural and 

geographic basis risks will reduce the anticipated benefit from weather insurance because it 

would have to be designed for different crops in different locations  (Turvey & Mclaurin 

2012; Vedenov & Barnett 2004). The yield-based MPCI is unviable across the world, even 

when premiums are subsidised (Kimura & Antón 2011), because farmers who are more likely 

to exercise their options would be the ones to pay the premium to do so through the purchase 

of insurance. This behaviour of farmers could be gleaned from the conclusion by Quiggin, 

Karagiannis and Stanton (1993) that farmers’ production and insurance decisions are 

responsive to economic incentives, and that these incentives work in a way which undermines 

the viability of MPCI. The analyses on which this conclusion is based confirmed that insured 

farmers had lower yield than their uninsured counterparts. Coble et al. (1996) revealed that 

market expectations in terms of returns and return to insurance significantly affect the 

demand for insurance. The moral hazard therefore leads to adverse selection in insurance 
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(Just, Calvin & Quiggin 1999) however, the case of revenue insurance may be different 

because farmers have limited opportunities to influence the price they take. For these 

problems to be averted, income insurance may have to be priced in such a way that avoids 

manipulation by individual farmers by using futures price and regional yield  (Meuwissen, 

Huirne & Skees 2003). The efficiency of income insurance would therefore depend on the 

extent to which basis risk is minimized or it could be prone to some moral hazard if farm 

level data are used to price premium.  Since the trade of insurance is supposed to divide 

among a great many that loss which could ruin an individual (Adams Smith in Zweifel & 

Eisen 2012, p.v), adverse selection makes this impossible. Attempts to curtail adverse 

selection through compulsory insurance may be inefficient.    

 

If the analysis of Randall (1983) is applied in the context of agricultural insurance, one can 

say that a price high enough to cover the cost of providing insurance would exclude some 

farmers. The exclusion further increases the cost of participants in the insurance pool. These 

excluded farmers incidentally would be the ones who need it the most because they may not 

be able to achieve the same diversification and economy of scale that the included farmers 

could. The exclusion leads to the production of an inefficient quantity of the product. On the 

other hand, there could be a public provision of an efficient quantity of the product ‘but 

financing procedures permitting this outcome would necessarily violate the pricing conditions 

for Pareto-efficiency’ (Randall 1983, p. 135). In the absence of competitive equilibrium and 

pareto-efficiency, non-market options to resource allocations are often adopted in the form of 

government expenditure programmes, credit, price stabilization programmes, taxes, and 

subsidies (Arrow 1969; Stiglitz 1987). This absence has been the justification for 

government’s intervention in agricultural insurance (Stiglitz 1987). Freebain opined that 

interventions socialize losses but privatize profits leading to higher costs of farm assets that 

could be taken over by more efficient managers thereby delaying the inevitable restructure of 

Australian agriculture  (Cawood 2014).  

 

Furthermore, a premium subsidy is not a sufficient condition for farmers’ uptake of insurance 

(OECD 2011). Subsidy was considered as a prerequisite for the existence of rainfall 

insurance in the debate between Bardsley and Quiggin (Bardsley 1986). Recent developments 

seem to suggest that even without government subsidies, insurers are optimistic about the 

prospects of new forms of insurance despite previous failed attempts (Thompson 2013). This 

optimism could stem from the changes to farmers’ attitude to risk due to anticipated 

increment in extreme weather events and the emerging policy focus besides the fact that some 

innovations have been introduced into the design of the product (Thompson 2013). 

Innovations are rife in Australian agricultural risk landscape because of the growth in farm 

debt and insurance has been considered as a means of cushioning it (Thompson 2013). A 

major development is risk disaggregation which is evident in the offering of weather 

derivatives by CelsiusPro and revenue-based MPCI by Latevo. 

 

These developments are in congruence with the attempt to resolve these inefficient quantity 

and pricing that leads to the provision of efficient quantity at a discriminatory price as 

suggested by Lindahl (1919) in consonance with Randall (1983). This attempt was also noted 

in the work of Arrow (1969, p. 2); 
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  “Given the existence of Pareto inefficiency in a free market equilibrium, there is a pressure 

in the market to overcome it by some sort of departure from the free market; i.e., some form 

of collective action. This need not be undertaken by the Government”. 

Although, Arrow suggests that there could be collective action without the government, it 

should be noted that the government would, at least, have some indirect roles to play in 

providing the necessary technological and regulatory infrastructures for the operations of the 

market.  

Lindahl’s model suggests a different price (Lindahl-price) for each individual and the 

exclusion of non-payers and individuals who are not paying for their own risk profile in the 

insurance pool irrespective of who provides the insurance. This model is logical because 

individuals behave in a strategic manner and would make choices that will maximize their 

self-interest given their unique combination of parameters and available options (Walker 

1981). The differences in the utility of individuals in an heterogeneous society was also 

affirmed in the work of Majone (1993, p. 168);  

“…If our concern is with inequalities among individuals, redistribution should be aimed at 

individuals, not regions”.  

The focus on individuals validates the current policy focus of welfare provision for farm 

families through the mainstream welfare agency (Centrelink).  

 

Previous models of agricultural insurance have not adopted the assessment of farmers’ risk 

using the Lindahl-pricing model. EC benefits were costless to farmers but several farmers did 

not receive any form of payment (Kimura & Anton 2011) and previous yield-based MPCI did 

not discriminate between farms in a region. Arrow (1969), opined that the inability of service 

providers to exclude certain individuals and lack of necessary information to permit 

appropriate transactions could be the bane of inexistence of some risk markets. The two 

causes are not mutually exclusive in that lack of information leads to inability to exclude. The 

need for information, emphasized by Arrow (1969), is evident in Potard and Keogh (2013) 

who noted the paucity of detailed financial data for many sub-sectors of Australian 

agriculture. Should the market be able to provide such information, then exclusion will be 

possible.  

 

Challenges and opportunities to the provision of innovative insurance in Australia  

 

Global experience has shown that most insurance products are not possible without some 

forms of subsidies and named peril crop insurance, such as hail and fire insurance which is 

widely patronized in Australia,  is not a very useful form of risk mitigation (IAC 1986). With 

the principles of mutual obligation and reciprocity, perhaps other forms of insurance should 

be re-considered. The IAC (1986) and Malcolm (1985) have concluded that subsidized crop 

and rainfall insurance will not likely deliver net welfare benefits, but  it suggests a pilot 

scheme could be tested to remove any doubts by means of a rigorous analysis of the issues at 

stake. Tax incentives to insured farmers may also be a policy option compatible with the 

principles of the current drought response. However, this option may not be beneficial to 

farmers who are not profitable. The removal of asset test could facilitate the provision of 

individually targeted welfare provisions to these farmers who may return to profitability in 

subsequent season or choose to sell out to more efficient farmers. This tax incentive is a form 
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of tacit subsidy that is in line with the current policy and could be used to reshape the 

behaviours of Australian farmers with the intent of achieving mutual responsibility and 

reciprocity. The cost of risk avoidance could also be worse than imagined in that the best 

farmers would also need a cushion for risks. 

 

It is evident that if government must respond swiftly to income fluctuations in rural economy, 

weather and income insurance are among the most viable options (Meuwissen, Huirne & 

Skees 2003; Quiggin 1994). The argument that subsidized insurance could lead to suboptimal 

decisions could be minimized with appropriate design of insurance. The IAC (1986, p. 12) 

also noted that the government needs to be responsible for regulations governing insurance. A 

major source of risk to insurers in Australia is taxes paid on insurance which is relatively high 

in Australia (CoA 2010). Passing this cost through to the insured increases the cost of 

insurance. Similarly, technological requirements for necessary information would have to be 

upgraded (Opray 2013). It may be hard to conclude on the way forward without a holistic 

analysis of all options on the whole economy. An extensive public-private partnership will be 

required for the purpose of such analysis and is most appropriate now that Australia is 

experiencing a drought episode. The recent competition for entry into the Australian agro-risk 

management industry is an indication of an imminent change in Australian agro-insurance 

landscape. For a swift dissemination of these options, awareness through rural extension may 

be required (OECD 2011).  

 

It is however clear that the price factor is yet to be captured in the provision of weather index 

insurance but there are evidences that attempts have been made to limit structural and 

geographic basis risk (CelsiusPro 2013). Nevertheless, the low cost of providing the 

insurance could make it a more viable option for farmers than the yield and revenue multi-

peril crop insurance. On the other hand, the economy of scale may be eroded due to the 

localization of the contracts. However, rainfall insurance has prospects for domestic 

diversification of risk than other forms of insurance since the underlying variables are 

required by several other industries and different positions could be taken to offset risks. A 

major industry that is yet to be given appropriate consideration is the livestock industry 

because drought decreases the price for livestock and increases costs making livestock 

farmers more vulnerable than crop farmers whose output prices may provide a natural hedge 

in times of drought. Weather insurance could be designed on a larger scale for pastures than 

for crops giving the insurer some diversification benefits. 

 

 
Figure 2: Correlation of wheat price and yield: Australia and other countries  

 

Source: Kimura and Anton (2011, p. 13) 
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Revenue–based insurance has been designed to contain some of the challenges inherent with 

yield-based MPCI. However, the attempt to adopt Lindahl’s pricing through risk 

disaggregation by using individual farm level yield and farm gate price to charge revenue 

insurance premium could lead to mispricing because of insufficient farm level data (Quiggin, 

Karagiannis & Stanton 1994). There may also be incentives to manipulate records and the use 

of regional yield and futures price may introduce some basis risks, however, a properly 

designed revenue-based insurance could reduce premium cost because it captures the 

interaction between price and yield (Meuwissen, Huirne & Skees 2003).  

 

Although, it has been concluded that insurance will not be directly or indirectly subsidized in 

Australia (IAC 1986; Malcolm 1985), Malcolm (1985) suggests that:  

 

 While this is a firm rejection it cannot be absolutely categorical as the analysis is based on 

some assumptions and estimates about which there is some (little) doubt. This doubt could be 

seen by some as justifying the establishment of a pilot scheme to explore all possibilities. If 

this pilot scheme were a fully commercial venture or entailed token government involvement 

it could be useful in clarifying issues and removing doubts (Malcolm 1985, p. 21).  

 

At this juncture, it is essential for the government to reconsider the insurance option as a 

viable alternative to managing agro-risk and specifically drought risk in Australia. Firsts, the 

reconsideration is necessary to clarify all doubts. Secondly the nation is not operating in the 

same context as it was about three decades ago when the reports informing its current no-

insurance subsidy policy were released.  

 

3. Methodological framework 

 

3.1: Quantitative data processing: The rainfall data used is based on the available data from 

the Bureau of Meteorology of Australia on the basis of completeness and proximity of the 

weather stations to the shires (BoM 2012). Only 23 and 40 shires in Queensland (QLD) and 

Western Australia (WA) respectively, had sufficient weather data for analysis. Two states 

were selected to demonstrate diversification across two climatologically diverse states in 

Australia. A sample size of 63 was considered large for statistical analysis. The wheat yield 

data was collected from the Department of Primary Industry and Fisheries based on Oz-

wheat, a regional-scale wheat yield model that integrates climate, soil and phenology 

parameters. The model is valid throughout all the wheat growing regions of Australia and 

was preferred because actual yields were insufficient (Potgieter et al. 2012). Although the 

simulated yield data is available from 1900 till 2011, the precipitation data is not sufficiently 

available over the same period in most shires. Hence, a 40–year period was used from 1971 

till 2010 for locations that are about 98% complete on average since extrapolating the data 

may cause distortion.   

 

There are different types of indices that could be used in the design of weather-index 

insurance (Kapphan et al. 2012). The Cumulative Standardized Precipitation Index (CSPI) 

was used because it is relatively simplistic in comparison to others (Chantarat 2009). The SPI 

is calculated using the standardized values of rainfall. The season was divided into dekads 
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(ten day periods) and the SPI for each dekad was summed up to form the Cumulative SPI 

(CSPI) which was used for benchmarking. The benchmarking was done at percentile levels. 

For example, the 5
th

 percentile benchmark will imply that the contracts will pay out twice in 

the 40–year period, the 10th percentile pays out four years with the lowest SPI in the period 

while the 30th percentile pays out 12 years of the 40 years. The GRG nonlinear algorithm in 

Microsoft Excel package was used to allocate weights that maximize the yield-index 

relationship. The commencement of the season for QLD was around 1
st
 of June while it was 

approximately 1
st
 of May in WA. The periods covered by the contracts were from sowing to 

the commencement of maturity over an approximately 180–day period. The rainfall (in 

millimetres) was accumulated in dekads. A soil maximum water retention capacity of 60mm 

for all the shires was adopted (Stoppa and Hess 2003).  

 

The following optimization problem was adopted to obtain the weights for the dekads:  

 

 

Where ri* is the actual rainfall in period i, and CAPi is the amount of rainfall in the 

particular dekad or period i above which additional rainfall will not increase wheat yield. 

  

Where n is the total number of 10-day periods in the growing season which in our case is 18 

ten-day periods, ωi, is the weight assigned to the period i of the growing season, rit  is the 

effective rainfall in period i of year t ; 

        
tczR Cumulative Standardized Precipitation Index for each year t  

The weights, ωi, were chosen to maximize the sample correlation between the rainfall index 

and yield based on the yield data from 1971 to 2010. 

_ _
2010

1971

1/2 1/2
_ _

2010 20102 2

1971 1971

( )( )
max ( , )

( ) ( )

   ;0 ,

t t

i

t t

cz cz z zt
cz

cz cz z zt t

i i

R R Y Y
corr R Y

R R Y Y

Subject to the constraint







 

 

   

    
   

 



   

Where: Yt is the yield in year t,  = average yield.  

3.2: Payout procedure: We follow the indemnity structure in Stoppa and Hess (2003). The 

value of  is the sum of the values obtained by multiplying the rainfall index in each 

period (i) of a particular year (t) by the specific weight (ωi) assigned to the period i.  
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The liability is the insurable interest or the value of a hectare of wheat which was estimated 

using average yield and price. The analysis was based on the assumption of a constant and 

variable price. A maximum of 75% of indemnity and minimum of 5% were paid. We 

analysed the effect of weather-index insurance on the revenue of a representative wheat 

farmer in each shire who took the average national production price of $225. 68 per hectare 

of wheat harvested over the 40-year period and a variable price both adjusted for inflation 

using the grain meal index and price obtained from ABS (2012).  

3.3: Quantitative data analyses:  

The Ordinary Least Square Regression (OReg), Quantile regression (QReg) and Panel Data 

Analysis (PReg) were adopted in an attempt to find the relationship between the weather-

index and yield. The Conditional Tail Expectation (CTE) was used to measure the hedging 

efficiency of the insurance at different strike levels (Vedenov and Barnett 2004). We 

analysed the expected revenue in the worst 2, 4 and 12 years in the 40–year period. The 

purpose of this analysis is to know whether or not insurance will increase the revenue of 

farmers in the worst two years of rainfall, the worst four years of rainfall and the worst 12 

years of rainfall in the 40-year period. If the contract is efficient, then, the utility of the 

farmer, measured in terms of revenue, should increase in years when droughts are 

experienced.  

Brazauskas et al. (2008, p. 3591) defined the CTE function as follows: Given a loss variable 

X (which is a real-valued random variable) with finite mean E[X], let FX denote its 

distribution function. Next, let FX
−1

 be the left-continuous inverse of FX called the quantile 

function in the statistical literature. That is, for every t ∈ [0, 1], we have FX
-1

 (t) = inf {x: 

FX(x) ≥t}. With the above notations, the CTE function is defined by CTEX (t) = E[X|X >FX
-1

 

(t)].  

The Mean Root Square Loss (MRSL) is another measure of risk and is appropriate in this 

context because the minimization of the semi-variance rather than the full variance is of 

relevance since farmers are mainly interested in managing their downside losses (Vedenov 

and Barnett 2004). If the MRSL reduces with insurance, then the contract is efficient at that 

strike level. The revenue without contract is given by: It = pYt  and with contract is: Itα = pYt + 

β – θ.  

Where; It = revenue at time t without insurance, p= wheat price, Itα = revenue at time t with 

alpha percentile level of insurance, Yt = yield at time t, βαt = insurance payout for that level of 

insurance in that year and θα = the yearly premium for that level of insurance and is constant 

throughout the years in question so it is written as θ, MRSL is the Mean Root Square Loss 
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without insurance and MRSLα is the Mean Root Square Loss with an alpha level of 

insurance.  
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The Certainty Equivalence of Revenue (CER) is a measure of willingness to pay. Assuming 

Constant Relative Risk Aversion CER is:  

 

(Henderson and Hobson 2002). 

The results from the three efficiency tests above were further analysed under the two price 

assumptions across the strikes and state using the mixed model Analysis of Variance.   

Diversification was tested using Loss Ratio (Lt), the ratio of the indemnity paid to premiums 

collected. Pooling the premiums and indemnities across different shires and over time helps 

to examine the spatial and temporal covariate structure of the risk. The Lt is calculated as 

follows:  

lt

lt

t l L
t

t l L
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П=Indemnities, P = Premium, L=locations, τ=time (the pooling was based on 1, 2, 5 and 10 

years). 

If Lt<1, the premium collected is more than indemnities paid and therefore the insurer makes 

a profit, when Lt = 1, the insurer breaks even and if Lt >1, the insurer experienced a loss 

(Chantarat 2009, p. 109).  

3.4 Qualitative data collection and analysis 

The sampling of the interviewees was done using snowball sampling because it was difficult 

to obtain the targeted groups particularly among the farmers (Myers 2013; Patton 2005). 

Since the intention of the researcher is to gain an in-depth understanding of the risk 

management landscape of Australian agriculture, individuals who were considered useful for 

this purpose were specifically targeted. It was not the intention of the researcher to gather a 

representative sample rather a knowledgeable few with relevant information. Another reason 

for the use of interview method was that previous researchers who have attempted to use 

questionnaires have gotten too little to justify their efforts (Hatt, Heyhoe and Whittle 2012). 
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Both telephone and Focus Group Interviews were conducted in order to triangulate the 

information collected (Novick 2008; Sinkovics and Ghauri 2008). Three farmers responded 

to the interview by returning written responses to the interview schedule. The venue of the 

Focus Group Interview was at Cecil Plains in Millmerran shire less than an hour drive from 

the University of Southern Queensland where the researcher resides.  

Table 1: A breakdown of interviewees groups 

Interview 

mode 

Stakeholder groups (Code) Number of respondents 

Interviews Bankers (B1 – B2) 2 

Insurers (INS 1 – INS 3) 3 

Farmers (FA 1 – FA 10) 10 

Other stakeholders (SA 1 – SA 3) 3 

Focus Group 

Interview 

(FGI) 

Farmers 6 

Agronomist 1 

 

4. Summary of results 

4.1: Descriptive statistics and relationship analysis 

The maximum average yield for QLD was 3.41 tonnes per hectare (t/ha) recorded for 

Kilkivan and the minimum was 1.18 t/ha in Balonne shire. In WA the maximum yield of 3.10 

t/ha was experienced in Irwin and the minimum (1.45 t/ha) in Nungarin. Overall the 

minimum and the maximum yields were experienced in QLD. The mean yields were 1.91 

t/ha and 2.30 t/ha in QLD and WA respectively. The average Coefficient of Variation (CV) 

for yield in QLD was 0.27 and 0.09 in WA. When capped, the average of the mean rainfall 

was 235.80mm in QLD and 268mm in WA. However, the CV of the capped rainfall was on 

average higher in QLD (0.37) than in WA (0.24).   

In all cases, optimization increased the linear relationship between index and yield and the 

distribution of the relationship across the quantiles was haphazard. Quantile regressions show 

different trends for different locations. Generally, the highest relationship did not necessarily 

lead to the highest hedging efficiency but the QReg seems to be more correlated with 

efficiency at the lower tails. The Panel Data Regression Analysis (PReg) indicated that there 

was a panel effect among all the shires from both states and in each of the shires in each of 

the states. The Random Effect (RE) was adopted because the Hausman test indicated the 

choice of RE for all the shires in each of the two states and both states when pooled. The 

implication of the panel effect is that each shire will require different weather contracts. The 

results of the RE for each of the states and both states indicated that there was a very strong 
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relationship between the index and yield (p<0.05) and therefore weather-index may be a 

viable proxy for yield.  

4.2: Hedging efficiency of weather-index insurance  

The Conditional Tail Expectation (CTE) reveals a net decrease in efficiency in each of the 

two states but to a lower extent in QLD (-0.210 per cent) than in WA (-2.087 per cent). This 

difference was found to be statistically insignificant, F(1, 61) = 3.672. All significance levels 

were reported at the 95
 
per cent confidence level (p < 0.05). The main effect of price was 

significant, F(1, 61) = 45.457, meaning that constant price assumption would tend to be 

profitable for farmers than variable price assumption. The impact of strike was significant, 

F(2, 122) = 9.565, meaning that there were significant differences in the levels of efficiency 

across the strikes. The interaction between price assumption and state was not significant, 

F(1, 61) = .447, meaning that the impact of price on the efficiency of weather index insurance 

was not different between the two states. When the price and strike interaction was 

considered, a significant effect was observed, F(2, 122) = 229.612 meaning that the way price 

influences efficiency differs across the strike levels. The constant price indicated that 

efficiency decreased as the strike level rises from a reasonable level (2.017 per cent) of 

efficiency at the 5
th

 percentile to a marginal level (0.716 per cent) at the 10
th

 and to a net 

inefficiency (-3.540 per cent) at the 30
th

 percentile contract. The contrasts showed that there 

was a significant interaction when comparing the efficiency under both price assumptions for 

the lowest strike (5th percentile strike) and the medium strike (10th percentile strike) with the 

30
th

 percentile strike. When this price-strike interaction was considered between the states, 

there was no significance, F(2, 122) = 0.605. It was obvious that there was a decrease in 

efficiency towards higher strikes in both states. This similarity in trends in the two states 

explains why there was no significant effect of state on the price-strike interaction.  
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Figure 3: CTE results for 60mm capped optimized contract 

The overall change in Mean Root Square Loss (MRSL) when price was constant was 27.960 

per cent and with the variable assumption it was 8.690 per cent. However, this price 

difference did not result in a statistically significant difference in downside risk reduction 
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between the two assumptions, F(1, 61) = 2.266. The import of this result is that under both 

assumptions weather insurance did not sufficiently hedge revenue variability but this is less 

so when price is allowed to vary because of the natural hedge. When the effect of state was 

considered, a significant effect was noted, F(1, 61) = 9.51. QLD had a marginal net reduction 

in downside risk by 1.37 per cent while WA’s downside risk increased by 34.17 per cent. 

Strike levels have significant effect on the efficiency outcomes of MRSL, F(2, 122) = 10.254. 

The contrasts indicated that there were differences across each pairwise comparison of the 

strike levels. In essence, MRSL results suggested that although the contract was generally 

inefficient across all strikes, it was less inefficient at the lowest strikes. The price-state 

analysis showed that there was a significant effect of state on the efficiency analysis by price 

assumptions, F(1, 61) = 4.219. QLD indicated lower downside risk and was actually efficient 

under the constant price model. Analysis of the strike-state interaction indicated that the 

impact of strike on efficiency earlier discussed varies between the two states, F(2, 122) = 

13.541. The contrasts elucidated the difference further by flagging significant differences 

across all pairwise strike level comparison. When the price effect was analysed by strike, 

significance was flagged, F(1, 61) = 5.206. Contrasts revealed that the significance was 

statistically important between the 30
th

 and the lower percentiles but not between the lower 

percentiles. In essence, the effect of price assumption on downside risk reduction is not 

significant in the years of extreme droughts. Analysis of the three-way interaction between 

price, strike and state was statistically significant, F(1, 61) = 5.248. Contrasts showed that the 

significance in the interaction was due to the effect of differences between the lower 

percentiles and the 30
th

 percentile and not between the lower percentile contracts.   
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Figure 4:  MRSL results for 60mm capped optimized contract 

The analysis of the Certainty Equivalence of Revenue (CER) showed that the main effect of 

price was significant, F(1, 61) = 55.124. In other words, the assumption of a variable price 

tended to decrease the willingness of farmers to pay for insurance due to the inverse 

relationship between yield and price. The main effect of state showed that there was a 

significant difference in CER between the two states, F(1, 61) = 33.537. The marginal means 

showed that the net CER in QLD was positive but negative in WA. The result suggests that 
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QLD farmers will be more willing to pay for the contracts while WA farmers will not. The 

main effect of strike was non-significant, F(2, 122) = 0.056 because the same trend persisted 

across the strikes as shown in Figure 5 below. 
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Figure 5:  CER results for 60mm capped optimized contract  

The interaction between the price and state was insignificant, F(1, 61) = 3.028. The marginal 

means showed that CER is above zero in QLD and below zero in WA at both price levels. 

Similarly, the interaction between price and strike was found to be insignificant, F(2, 122) = 

0.216. The interaction between strikes and states was found to be significant, F(2, 122) = 

59.231 while contrasts indicated that the difference is across all pairwise comparison of the 

strikes between the two price assumptions. The marginal means affirmed the disparities in the 

willingness to pay of farmers in both states. Across all strikes, willingness to pay in QLD was 

positive except at the 30
th

 percentile strike but negative in WA. The three-way analysis 

suggests that the price-strike interaction explained above differs between the states, F(2, 122) 

= 9.260. The marginal means showed that when CER was broken down into the constituent 

strikes and price, QLD farmers were consistently more willing to pay for the insurance 

whereas WA farmers were consistently unwilling because their CER is consistently below the 

indifference point. This disparity seems to be most prominent at the 30th percentile strike for 

both price assumptions. It was evident that CER was impacted by the coefficient of 

variability (CV) of rainfall, F(1, 60) = 11.028. The implication is that farmers from locations 

that have high variance per unit of rainfall would tend to insure than their counterparts from 

low to medium rainfall variability zones. This tendency of efficiency being dependent on CV 

of rainfall was evident across all three methods but most prominent under CER.  

The three methods, CTE, MRSL and CER were compared between the two states and across 

the strikes with the variable price assumption. The results from the MRSL were inverted so 

that the measures will be compatible with CTE and CER for the purpose of comparison. The 

main effect of methodology was significant, F(2, 122) = 24.977 suggesting that the efficiency 

of the contract may depend on the methodology adopted. The extent of this disparity among 

the methodology adopted was found to vary between the two states, F(2, 122) = 10.616. 
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Balonne was used to illustrate the efficiency of the contract as shown in Figure 2 below. The 

graphs were based on both constant and variable price assumptions. It is obvious from the 

first graph that there is a positive relationship between yield and index. A closer look reveals 

the tendency of the relationship to be non-linear. This result is not surprising because when 

the index is very low, it suggests low rainfall and consequently low yield and at the upper end 

the index is high but the rate of increase in yield seems to have dropped because excess 

rainfall does not help crop growth. The next graph featuring 5
th

 percentile contract under 

constant price assumption shows a lift at the lower end of the tip implying that the contract 

increased the revenue of the farmer in the years with low index. If the result is interpreted in 

the context of Conditional Tail Expectation (CTE) it could be said that the average revenue of 

the farmer increased with insurance in the lowest years of the index. The lift increases as the 

strike level increases. It is evident that the carpet becomes rougher when variable price is 

assumed. The roughness of the carpet shows the effect of the variable price assumption 

because price variability led to some undulating contours showing the possibility of a natural 

hedge.  

 
Figure 6: Revenue with no insurance contract (extreme left) compared with revenue 

with insurance contracts from 5
th

 to 30
th

 percentile contracts – constant price assumed.  

 
Figure 7: Revenue with no insurance contract (extreme left) compared with revenue 

with insurance contracts from 5
th

 to 30
th

 percentile contracts – variable price assumed.  

 

5.4: Diversification 

In analysing the diversification possibilities of the contracts, the loss ratios were pooled over 

the shires in each of the states and then over all the shires in both states over one, two, five 

and ten years. It was noted that at the 5th percentile strike, QLD experienced non-zero loss 
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ratios in 9 years. Out of these nine years (1972, 1977, 1982, 1991, 1994, 2002, 2004, 2006 

and 2009), five of the years (1972, 1977, 1982, 1991, 2009) coincided with years of zero loss 

ratios in WA. In all cases, the loss ratios decreased when the contracts from the two states 

were pooled over time and space. At the 5
th

 percentile strike, the highest loss ratio of 13.28 

was experienced in 1994 in QLD while WA experienced 1.99 in loss ratio in the same year. 

Likewise, the highest loss ratio of 9.66 was experienced in WA in 2010 but there were no pay 

outs in QLD.  With risk pooling, the two extremes amounted to 5.72 and 6.54 respectively for 

all shires in 1994 and 2010 respectively. The same trend persisted at the higher strikes but as 

strike level increases, frequency of pay out increases with lower intensity. As movement is 

made from the 5th percentile strike to higher strikes, there was a decrease in the standard 

deviation of the loss ratio of pooled contracts. For QLD, there was a decrease from 2.80 to 

2.57 and finally to 1.54 for the 5th, 10th and 30th percentile contracts respectively. For WA, 

there was a decrease from 2.16 to 1.91 and finally to 1.27 across the strikes. For all shires in 

both states, there was a decrease from 1.73 to 1.55 and finally to 1.08.  

 

A look at the graphs below confirms the results above in that loss ratios are higher in QLD at 

all strike levels relative to WA and pooling over both states decreases loss ratios. Similarly, 

as risks are pooled over time, there was a reduction in loss ratios. The trend in the reduction 

of loss ratio also goes with higher strikes. The summary of the graph is that insurers would 

tend towards profitability as they pool risks over time and space.   
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Figure 9: 5
th

, 10
th

 and 30
th

 percentile 60mm capped optimized contract for Queensland 
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Figure 10: 5

th
, 10

th
 and 30

th
 percentile 60mm capped optimized contract for Western Australia 
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Figure 10: 5

th
, 10

th
 and 30

th
 percentile 60mm capped optimized contract for both states 

5.5: Qualitative results 

The farmers expressed their concern about drought risk than any other risk. The analysis of 

their responses suggests diversity in the perception of risk exposure due to economy of scale, 

natural hedge and spatial diversification. Those who take insurance took hail and fire 

insurance as confirmed by the insurers who believe that farmers are actually taking wrong 

insurance due to the influence of the lenders: 

The only thing we do is to insure for hail and fire (FA1). 

At the moment, 85% of Australian farmers are already buying hail and fire insurance. 

So, 85% of farmers are buying the wrong insurance because they have no option 

(INS1).  

A particular respondent (FA8) was of the view that; Political interference, red tape and 

activist minority are some of the risks Australian agriculture is exposed to are also risks. The 

responses of participants suggest that they will be interested in other forms of insurance 

particularly weather insurance and revenue-based MPCI. The farmers affirmed the above 

responses in the Focus Group Interview (FGI) and a farmer in the group added that:  

Europeans actually value farming because of hangover from World War II and in 

America farmers hold sway, they ’ve actually got some power whereas we, we are a 

smaller percentage of the total economy (FGI).  

An interesting trend was however noted by an insurer who was of the view that farmers’ 

verbal demand for insurance does not necessarily translate into active demand when the 

products become available. It is also evident that there would be need for some changes to 

policy that will benefit both profitable and unprofitable farmers and that will not impede their 

productivity.  The insurance option seems to be well valued by farmers but not in the form of 

hail and fire insurance. They believe that the insurance option will facilitate the tenets of the 

mutual obligation and mutual reciprocity because insurance is difficult to hoard and also 

helps farmers to contribute beside the fact that it is cheaper for government. However, they 

acknowledged the challenges that are associated with the insurance options.  
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Most prominent is the existence of basis risk for weather insurance. However, an insurer was 

of the view that basis risk does not exist anymore. … We price the derivatives on an 

algorithmic weather station through grid reference (INS 3).  

 

It is also evident that farmers exert different levels of efforts and have different levels of 

awareness and make sub-optimal decisions due to the current nature of assistance they are 

afforded by the government:  

It is (a) hard one and very complex, I suppose every area is different. It has to be a 

local one and based on individual farms. Everyone does it differently. Some people do 

it differently by trying harder to make their farms more viable than others (FA 4).  

 

I know I can get stoned for this, …. In the bank what you find is that you get a useless 

farmer getting all the stuff, and a good farmer who has other investments and could 

not get it, it squeezes the market. Others can’t buy the farms. You keep promoting the 

bad farmers. Some farmers will be successful no matter what you give them (FGI) 

 

Also, in the Focus Group Interview, it was noted that the attempt by farmers to diversify into 

livestock farming may be to rob their hands with the proceeds from the existing scheme that 

allows livestock farmers to get as much as $70,000 of tax payers’ money at the slightest 

opportunity as noted in the debates among the farmers.  

 

Lack of technological capabilities was also cited as a major issue impeding insurance in 

Australia. Another challenge of insurance in Australia was that it will be very expensive 

because of the current frequency and intensity of weather variability:  

When you compare the volatility of the cropping sector in Australia in terms of how 

much the total value of annual production changes each year, when you compare that 

with the volatility of the cropping sector in overseas locations, it’s much greater in 

Australia by a fairly large factor. So, that means the potential underwriting risk for 

an insurer in Australia is probably greater than is certainly the case in the USA. So, 

farmers are trying to adapt to the risk by changing their productions rather than 

looking to a financial instrument to provide that insurance. So, what I see happening 

is farmers for example not planting their crop until they know whether they have the 

available rainfall or in cases when they planted their crop in the absence of rainfall 

delaying putting on any extra input like fertilizer until they know how much rainfall 

they have using variable technology to manage the crop that way so that they don’t 

have so much risk exposure in times they terms of what they put in the ground hoping 

they will recover when they have the crop. That is leading farmers not all farmers are 

doing that. And then the other pattern which is more evident in Australia than in the 

US in particular is the integration of livestock and crop production on one farm 

(SA2). 

 

In implementing the insurance option, the farmers were asked whether they would want the 

supports for the insurance to be through direct payments to insurers or as tax incentives. It 

was noted that while some farmers preferred tax incentives, others were of the view that 

direct payment may be better provided it is transparent. The only reason against the tax 
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incentive was that it requires that farmers will be profitable to declare taxes. By implication, 

farmers who are not profitable will not be able to benefit from the incentive. Nevertheless, 

farmers support policies that confer tax advantages: Firstly, I like tax incentives because it 

encourages people to become profitable. If everyone is profitable it solves everyone’s 

problems. It is a disincentive to be taxed hard when you had a bad year. There is no incentive 

to declare taxes? (FGI). The FGI participants reiterated further that; “A lot of farmers are 

guilty of having a good year and buying tractor and a harvester. … You spend a dollar to 

save 30 cents”.  

 

The Farm Management Deposit was also found to be in favour of profitable farmers but they 

suggested that its limit should be raised. It is evident that Australian farmers are managing 

their risk their own way and their counterparts in other countries may make sub-optimal 

decisions because of the incentives they have. Similarly, there may be a shift of production 

capacity towards livestock farming as a way of diversifying and qualifying for assistance. 

The FGI participants also criticized the Farm Management Deposit (FMD): You find in the 

highest drought payment (2006/8) it was the highest period of FMD. You will think FMD is to 

be pulled back in bad years. 

 

An insurer (INS 2) was of the view that the insurance option may be cheaper than 

government pay out. Among other benefits of insurance, it is expected to reduce the debt 

burden of Australian farmers. This trend shows that farmers are somewhat in a liquidity 

squeeze. The lack of profitability was affirmed by the farmers. This lack of profitability has 

led to the acquisition of smaller farms by larger farms in an attempt to gain efficiency. These 

bigger farms are usually multinational/corporate farms: 

The current structure of the agricultural market changes from the hands of individual 

farmers to the hands of the corporate (INS3).  

Some of the major suggestions that came up in the interview to aid agro-risk management in 

Australia were related to technological improvements, improving uptake of insurance, 

government supports and awareness. The major causes of the failure of previous efforts to 

offer yield-based MPCI were adverse selection and moral hazard as discussed in the literature 

review. Weather index insurance seems to be a major possibility that could be adopted to 

contain these impediments. The major suggestions offered are around the issue of subsidies. 

First, it has to be noted that the EC, FMD, etc. are all forms of subsidies and if insurance is 

subsidized it may be more profitable in that it helps farmers to plan and reduces their cost of 

capital. The form the subsidy should take is a major concern. Suggestions could be clearly 

categorized into two namely; tax incentives and subsidy payments to the insurers.  

I think there is some opportunity for tax incentives associated with preparation for 

drought. Whether that is taking insurance or FMD, or other instruments but I think 

it’s probably more likely that the government will move towards some forms of 

improved tax incentives for those instruments rather than paying out actual subsidies 

(SA2).  

Nevertheless, it seems that the disparity in the profitability of farms will be a barrier towards 

a tax incentive model as further noted by SA 2. Two of the farmers (FA2 and FA6) affirmed 

this position while FA6 opined that the subsidies could be paid to the insurers but it should be 

transparent. The response of this stakeholder suggests that the necessary infrastructure is the 
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responsibility of the government (Freebairn 1983; Kimura & Antón 2011). A farmer (FA1) 

interestingly noted that; ‘the government is being very cautious (about supports to farmers) 

which is very sensible. It is not so much that they are not doing enough is just that more 

needs to be done to get to where we need to get’. It seems that some farmers appreciate the 

effort of the government but would wish that efforts are bolstered towards delivering more 

rewards to farmers.  

 

The researcher was of the view that the farm debt in Australia may be related to the state of 

agro-risk management and probed the farmers on this topical issue. The FGI shed lights on 

the issue of debt, the farmers were of the view that the current debt situation arose from the 

re-evaluation of the farmers’ properties. In essence, it is not the debt itself that is the issue 

rather, the relative position of the debt to the equity of the farmers: 

I don’t know whether it is a debt crisis or an equity crisis. The debts only look big 

because the banks are revaluing. 

One could then conclude that the evaluation of Australian farm assets is getting downgraded 

and there have been concerns about takeover by corporate farms particularly corporate 

multinationals. The researcher probed into the concern that Australian farms could become 

more corporate than family owned.   

There is no abandoned land someone will pick it up, there will be some personal pain 

but in the next ten years’ time the industry will probably be in a better place. It’s a 

pretty cruel way to look at it. Someone will take it up for a price, but someone will 

probably hurt. 

It was not important who picks the farms up, a neighbouring family farmer or corporate 

farmer; the above response indicated that the current situation will adjust itself.  However, the 

farmers; ‘don’t think the multinationals are good enough at farming. Their cost structure is 

too high. They are not making returns that people in this room will be making either per 

hectare or percentage-wise’.  

 

The discussion with the farmers suggests that they will really value the Full Season Weather 

Certificate. Their perception of weather insurance seems to be too simplistic than what the 

product offers. In the case of revenue insurance, their attraction to the product stems from the 

fact that it captures both yield and price risks.  They however expressed concerns about costs 

and the need for government supports on insurance generally and expressed the need for 

mutual responsibility. On the issue of debt, one would expect that cost of credit should be 

lowered in the presence of adequate agro-risk management tools thereby decreasing the debt 

in the long-term. In essence, there is need for further research on costs and benefits of agro-

risk management in Australia.  

6. Discussion 

Optimization increases the relationship between yield and the index suggesting that capturing 

the exposure of crops to risk at their different phenological stages is necessary to improve the 

relationship between yield and weather-index as earlier noted in the work of Stoppa and Hess 

(2003). However, Vedenov and Barnett (2004) have shown that a strong statistical 

relationship between yield and index does not guarantee efficiency as we have also noted in 

this study. More complex multi-trigger indices may have to be designed to capture the 

relationship required for significant improvements in hedging efficiency. This study concurs 
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with the recommendation by scholars like Vedenov and Barnett (2004) on the localization of 

weather-index contracts in that different locations produced diverse results in terms of 

efficiency. Unfortunately, the localization of the contract will erode the cost savings 

anticipated from the use of weather-index insurance. Also, weather insurance may only be 

marginally profitable without subsidy.  

 

Another major finding of our study is that drought risk to the insurer is inversely proportional 

to strike levels, years of pooling and spatial pooling. These findings are in congruence with 

those of Chantarat (2009). It could be inferred from Bardsley et al. (1984) that risk pooling 

could make weather-index insurance more viable in Australia as we have equally noted. 

However, in reality, not all farmers will take up the insurance in years when they anticipate 

flood. We further observed that the reduction in risk to the insurer’s portfolio arising from 

increase in contract strike comes at the cost of reduced benefits to the insured. Our analyses 

obviously captured the year 2010 flood and drought in QLD and WA respectively (Agnew 

2011; Hicks 2011) in that there was no pay out in QLD but huge pay out in WA.   

 

It was very evident that efficiency reduced under the variable price regime as Figure 1 

indicated. Previous studies that assumed constant price might have overblown the benefits of 

weather insurance in that they implicitly assumed that price stabilization was costless and did 

not capture the natural hedge provided by price variability. Yield-based MPCI has also been 

tacitly based on the assumption of a constant price. The risk off-setting effect of price is most 

prominent at the extreme tail. Since commodity prices are relatively unaffected for hail and 

fire risks because of their unsystemic nature, the willingness of farmers to pay for such 

hedges may be higher than extreme drought risk. On the other hand, the event rarely occurs 

thereby limiting the usefulness of the product except when taken as a prerequisite for 

obtaining loan. Insurance that indemnifies to suit the needs of farmers is expected to reduce 

the cost of capital with a consequent reduction in debt rise.  

 

It should be noted that the data used in this study is based on regional yield. Hence, the 

reduction in the willingness to pay for insurance due to price variability may have been 

exaggerated because the negative price-yield relationship is stronger at regional level than at 

farm level (Kimura and Anton 2011). Furthermore, hedging efficiency depends on the risk 

measures used particularly at the higher strikes. The methodologies though produced 

reasonably different results, tended to capture the spatial differences in exposure to risk and 

the extent of exposure. Although, the model presented in this paper has room for a lot of 

improvement, the analysis has elucidated on some dynamics of insurance offering in 

Australia. Current market players like CelsiusPro are improving on weather hedging products 

and is expected to deliver more value than what is presented in this paper.  

 

The qualitative responses suggest that farmers were exposed to weather risk to a very large 

extent. The exposure to risks was found to be much higher in Australia than any other 

country as noted in other studies (Kimura and Antón 2011). Farmers’ decisions were 

therefore largely the product of how they dim fit that these risks could be best managed to 

capture available benefits (Garrido and Bielza 2008).  The yield risk stem from extreme 

weather variability, price risk because products are largely exported and input risk due to 
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importation and these are largely more prominent risks than in other countries. It was evident 

that hail and fire insurance is not meeting the needs of farmers but they feel confident that 

weather index and revenue insurance could be helpful. Nevertheless, actual demands have 

been known to be at variance with expectations. Tax incentives seem to be a major policy 

initiative that could bridge the chasm between demand by farmers and supply by the insurers. 

However, some legal considerations are evident in the provisioning of both index-based and 

revenue insurance models. Third line forcing were found to be important in the analysis of 

the revenue insurance model offered by Latevo (MPCIC 2014) while basis risk and the form 

that weather hedging should take is a concern in the case of weather insurance. Mahul and 

Wright (2003) concluded that no singular insurance contract can satisfy the needs of farmers, 

rather a combination of risk management mechanisms peculiar to the farmer affirms the need 

to offer a market opportunity for different insurance products to emerge.  

 

Furthermore, the analysis by Bates and Rogerson (1980, p.515) suggests that extreme 

fragmentation is a major characteristic of losers in a coalition equilibrium. This fragmentation 

manifests in the form of small rural populace that is largely dispersed across the nation and it 

suggests that the Australian system may be following a market regulation theory (Gray and 

Lawrence 2001; Van der Vegt 2009; Zweifel and Eisen 2012). It could be argued that the 

population is not the issue, rather the influence that the farmers are able to wield. For 

example, in US, there were less than one percent population of farmers (USEPA 2013) but 

they get huge support from government. Efforts are also expected to be geared towards 

managing farmers’ interest rate risk. Australia’s case seems to deserve a policy mix that will 

foster an optimal mix of farm models particularly in the broad acre farming industry given its 

socio-economic industry and the nature of the market it is operating in. The findings from this 

study show that the level of awareness of the new insurance options was very low and 

therefore minimal usage of the products. This result suggests that irrespective of the risk 

management packages available to Australian farmers, there will be need for rural extension 

to facilitate the adoption of such schemes. Furthermore, farmers’ confession, that they need 

incentives to be profitable suggests that some farmers could make themselves profitable if 

they wanted to. In essence, Australian farmers may be making sub-optimal choices in order to 

avoid taxes. Farmers tend to detest welfare options but would only take it in the absence of 

other possibilities. The welfare approach to risk management has amounted to penny-

pinching and was much-maligned under the EC (Gray & Lawrence 2001; NFF 2011). In a bid 

to pay themselves back, they spend one dollar to save 30 cents by buying machineries that 

may not be necessary.  

 

It would be expected that if 23% of drought affected farmers were paid in excess of $ 1 

billion in 2007/2008 (Kimura and Anton 2011, p. 35), if all farmers affected were to be paid, 

then, $4.35 billion would have been paid. It means that, if welfare benefits were delivered in 

that year, all the affected farmers would have claimed. However, in anticipation of such 

benefits, taxes delivered from the agricultural sector will also reduce since farmers will have 

incentives to be profitless to avoid taxation. The implication of waiving asset test which 

entitles farmers to welfare could be worse than that of EC because if farmers were holding on 

to their lands since they have impounded the EC payments into their expected future cash 

flows, then the same argument is valid under the current policy of asset test waiver. Also, in a 
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probabilistic sense, the chance of getting such payment is higher under the current policy and 

they will therefore impound this into their Net Present Value (NPV) thereby further 

increasing what they will demand to give up their assets to more productive farmers. 

However, tax incentives on insurance premium should be regressive in that the benefits 

should reduce with production size to ensure that farms are not bigger than could creative 

agency problems in labour management. The low cost of weather insurance suggest that it 

may be taken by farmers if it reflects the variability in commodity price expectations, 

otherwise farmers may shift towards revenue insurance. The tax incentives on insurance 

premium recommended should therefore not be directed towards any specific type of 

insurance to enable the market to evolve efficiently. Furthermore, state duties on insurance 

premium should be abolished to avoid the situation where diligent farmers pay for the 

carelessness of the negligent ones.  

 

Although, the price expectation of broad acre farmers is favourable to their business in times 

of drought, livestock farmers seem to be at a dual disadvantage because they receive very low 

price as they destock because of the increment in the cost of feeding their animals during 

drought. This disparity in price expectations between livestock and broad acre farmers 

suggest that livestock farmers may derive more utility from weather index insurance. 

Perhaps, the disparity also explains why livestock farmers have always enjoyed more benefits 

from governments.  

 

Conclusion and recommendations 

We therefore recommend that appropriate technology and information about farm level data 

should be provided for modelling insurance to prevent adverse selection. Similarly, previous 

models should be re-examined under more realistic price assumptions and weather index-

insurance should consider a pricing model that integrates commodity prices. Also, empirical 

evidence should be provided on what constitutes net welfare benefit to the Commonwealth of 

Australia. Innovative insurance, including weather-index insurance and revenue-based 

insurance, if appropriately improved and with tax incentives and removal of state duties on 

insurance premium could facilitate the achievement of the principles of the 

Intergovernmental Agreement on National Drought Program Reform. This incentive will 

require that weather hedging be offered as insurance and not as derivatives to farmers 

because of the need to have insurable interests to prevent speculation on the weather. Hence 

the need for the current market players to retain the structural and functional forms of their 

products but change its legal form to conform with the prospects of incentives on insurance 

premium. The provision of such incentives will also lead to a long-term reduction in the cost 

of insurance as the agro-insurance industry participants compete for market share through 

innovation. Finally, the incentive should reduce with the volume of insurable interests to 

avoid corporate welfarism. Given the complexities associated with agro-risk management in 

Australia, actuaries should take the lead in charting the way forward.  
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