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Emerging Issues in Risk Management in Farm

Firms

D.J. Beal*

Farming is a high risk business because of the inherent
variablility of the natural environment in which itis placed
and the markets in which its products are sold. Farmers
have learned to cope with variability and have adopted
management strategies which decrease risk to the farm
firm. This paper examines the literature on emerging
issues in risk management in agriculture and how farmers
might react in the future. Attention is focused on manag-
ing changes in risk exposure due to climatic variability and
market variability, and on management measures that
protect the structure of the farm business.

1. Introduction

This paper reviews the literature on risk management
strategies in agriculture. Standard economic models
of the farm firm demonstrate how risk influences farm
decision making and is an important factor in underin-
vestment and firm survival (Gabriel and Baker; Patrick
et al.; Johnson; Sonka and Patrick; Barry and Fraser;
Boggess et al.). If net operating income of a farm firm
consistently fails to exceed prior commitments, the
survival of the business is threatened. The objective
of risk management is to reduce the chances of a
vulnerable situation like this occuring, while at the
same time maximising returns to equity owners con-
sistent with their attitudes to risk (Martin). In assess-
ing the strategies available, the owner/manager must
explicitly or implicitly rank the probabilities of adverse
events occuring. Considerable research has taken
place into such rankings with results which emphasise
how risk perception varies from individual to individ-
ual, farm type to farm type, and region to region
(Martin; Patrick et al.; Scott; Ralston and Beal).
Strategies to control risk can focus on risk exposure or
on minimising risk to the farm business.

Risk exposure in agriculture is linked to the two quite
distinct causes of climate uncertainty and market un-
certainty in the future. These uncertainties can be
partially mitigated by manipulating the probability
distributions of the vaniables facing the farm business
to reduce variability in future income flow. In dryland
farming, yield uncertainty can be reduced by appropri-
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ate management practices (time of sowing, weather
forecasting, mix of crops, crop insurance, etc), but
cannot be eliminated. The farm plan must be flexible
enough to accommodate the expected range of results.
In irrigation farming, yield uncertainty is much re-
duced and variation in expected income consequently
reduced. But, as discussed further below, irrigated
agriculture introduces other uncertainties particularly
those related to water depletion and externalities.

Market uncertainty has to be managed by strategies
which reduce effects of price fluctuations on the farm
firm. For the individual farmer, the strategies are
limited. Apart from with-holding product from sale,
farmers have to seek forward contracting arrange-
ments, or where available, sell in futures markets. The
scope of the latter is limited in Australia. On the other
hand, farmers acting collectively can pool their mar-
keting risk. The ultimate collective is a statutory mar-
keting board with powers to hold year-to-year reserves
and run up debt with banks. In principle, marketing
boards should spread risk in a meaningful way from
year to year, region to region, and crop to crop. In point
of fact, single commodity boards have been unable to
offer this insurance facility, and have run into difficul-
ties in the long run.

Structural risk is concerned with maintaining the farm
business’ survival. Strategies include conservative fi-
nancing and purchasing of land (Madden and Mal-
colm), maintaining adequate financial reserves against
misfortune, and sharing risk with other entities as in
equity financing, share-farming, and leasing. Manag-
ers need to have a risk management plan (explicit or
implicit) which assesses the uncertain outcomes in the
year’s operations and allows for reasonable variation
in the expected outcome. A risk management plan is
implicit in the financial management goal of earning a
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positive risk-adjusted return on owner’s equity. Some
managers may be more conservative than others in
setting such a goal. This is not a question of varying
risk aversity for all farmers, but more a question of
setting appropriate goals in an uncertain production
environment.

In the following sections, the paper first reviews recent
literature concerning climate and market uncertainty,
then secondly reviews strategies for protecting the
structure of the farm firm under uncertain outcomes.
The first two sources of risk are usually assessed
together as business risk, and the third source as finan-
cial risk.

2. Management Strategies

2.1 Climatic Uncertainty
2.1.1 Dryland farming

The development of compact, relatively cheap and
high-powered personal computers has opened up an
opportunity for farmers to introduce sophisticated in-
formation, planning and control systems relating to
production, marketing and finance to reduce risks.
Researchers in many nations are taking the opportunity
to build new models and techniques.

In Australia researchers at the CSIRO have developed
acomprehensive computer-based management system
for the production of wheat. The system deals with
irngation scheduling, fertiliser and herbicide applica-
tion, and disease prediction. The model was initially
accessible by telephone link. The model will be used
additionally to assess the cost effectiveness of alterna-
tive management decisions (Muirhead et al.). The
Rainman computer program, developed by the
Queensland Department of Primary Industries, links
indicators of the climate systemn such as the Southern
Oscillation Index to probabilities of local rainfall to
provide a decision-support system (Kininmonth),

2.1.2 Irrigation farming

Recently reported research shows that net returns
from crops under irrigation are usually increased and
the variability of returns reduced, as might be antici-
pated, but also that irrigation creates secondary prob-
lems with risk components (Burt and Stauber; Apland,
McCarl and Miller). These issues mostly relate to the
depletion of surface- and groundwater resources, com-

petition between competing uses for water, socially-
optimal pricing of water, the effects of unexpected loss
of supplementary water, and the risk of increasing
salinity.

The application of irrigation water, no matter whether
by spray, drip or flood methods, involves capital in-
vestment, usually with a long payback period. Con-
flict over water supplies, competition for water rights
or depletion of useable supplies add uncertainty to
investment decisions and may ultimately impact on
both business and financial risk.

Another long-running issue in irrigation is the conflict
between subsidised prices for water and economic
efficiency. In the USA, farmers in the western states
have been able to purchase subsidised water since 1902
from the Bureau of Reclamation. Critics have argued
the subsidies have encouraged waste of water.
Kanazawa suggested entitlement ceilings may force
users to manage water use appropriately, and use may
be neither excessive nor as responsive to pricing re-
form as critics believe. Irrigation in the Murray-Dar-
ling Basin in Australia is subsidised in the order of
$300m a year, but emphasis is changing from support
for regional development to partial recovery of opera-
tional expenses (Simmons, Poulter and Hall).

At times when water pricing is on the political agenda
in nations, states or local areas, uncertainty is intro-
duced to investment. (The uncertainty may be that
pricing will be introduced for the first time or that
current prices will be changed.) Either case makes
capital budgeting more difficult and financing more
expensive. Financial risk is likely to be increased and
policy or government failure may follow. The better
these processes are understood, the better decision
makers can take them into account in their long-run
investment planning.

2.1.3 Climate change

The potential effects of both global climate changes
and local ecological changes do not have the immedi-
acy for farmers of BSE (bovine spongiform encepha-
litis) in the herd or a cloud of locusts descending on
the best grain crop in 10 years. The effects, however,
may be just as disastrous in local areas in the long-run.

Scientists have warned in recent years that the earth’s
climate is changing (Cline). Long-run warming of the
planet will affect critical climate variables for agricul-
ture: rainfall, wind patterns, cloud cover and the level
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of the sea. There will be consequent changes in such
physical factors as soil conditions, availability of
water, and salinity levels. Farming systems and pro-
duction will also change (Ramirez).

Few governments or managers appear to be planning
for greenhouse effects on production patterns, al-
though in the USA one firm is investing in plant
breeding to incorporate drought resistance into tree
varieties to plant in expected newly arid areas
(Ramirez). Mendelsohn, Nordhaus and Shaw exam-
ined the impact of global warming on agriculture in
almost 3 000 counties in the USA in a ‘Ricardian’
analysis of the impact on land values and farm revenue.
They found a significantly lower estimated impact on
US agriculture than the traditional production function
approach suggests due to simultaneous adjustment
processes.

The CSIRO has developed for Australia several sce-
narios of possible changes in regional climates. Gen-
erally, summer rainfall may be 0-20 per cent greater
by the year 2030 and 0-40 per cent greater by 2070.
The outlook for winter rainfall is more complicated.
Some extremely southern areas may become wetter,
some northern regions drier, and the wheat-belt and
intensive agricultural areas may be wetter or drier with
local determinants having a significant effect. Tem-
peratures and evaporation may change. Increased
evaporation could increase the frequency of local
droughts, even where rainfall is enhanced. The most
significant impacts are likely to be the increased fre-
quency of extreme events, including both droughts and
floods (Fowler and Hennessy).

Rising carbon dioxide levels will increase crop yields,
but also the vigour of weed species. In the pastoral
zone, already affected by rampant woody weeds such
as Parkinsonia, Myoporuwm and Eremophila spp. and
Acactia farnesiana, predicted changes will favour
woody plants over grasses. Increased carbon dioxide
will reduce the time interval when fodder grasses are
most nutritious for grazing stock. Hence, the com-
bined effects of these impacts will require a higher
level of management expertise and perhaps changed
systems of agricultural production (Pearman, Manton
and Walker). These are essentially long term changes
in production risk.

Significant changes in the potential distributions and
effects of a range of animal, including human, and
plant pests and diseases are likely (Pearman, Manton
and Walker). Tropical pest plants and insects may
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extend their range south. The Queensland fruit fly, for
example, (and the papaya fruit fly, discovered in north
Queensland for the first time late in 1995, if it is not
successfully eradicated) could move south to inflict
significant loss on horticultural producers in lost mar-
kets, lost production and increased costs (Pittock).

In addition to the effects and costs of likely climatic
changes, the measures being taken to mitigate global
warming have agricultural impacts. Strategies to re-
duce fossil fuel emissions are likely to increase the cost
of energy, thus raising the cost of operation of machin-
ery, the cost of pumping water and the cost of fertiliser
and other inputs. Some land may be diverted to for-
estry production to store carbon and to produce renew-
able fuel {(Rosenberg and Scott).

Although Australian producers face risk in probable
changes in environmental components necessary for
profitable production, Godden pointed out that the
effects of changes will be conditional upon manage-
ment responses, including changes in practices and
enterprise mixes. Moreover, structural changes, or
lack of them because of governments’ non-response,
will impact on the cost structure of farms. These areas
of uncertainty should be included in manager’s invest-
ment decision processes, where investment is expected
to generate returns into the reasonably long term.

2.1.4 Externalities

Not least among the adverse consequences which have
become apparent in the longer term after investment
in irrigation schemes is the increase in salinity of soils.
Irrigation-induced salinity (and dryland, as well) are
examples of Munck’s Darwinian boomerang (see be-
low p.339). Other examples are increased pest resis-
tance and off-site effects of increased water use in
agriculture.

Parts of the Murray-Darling Basin in Australia and
many places in California are cases of prime agricul-
tural areas which have suffered adverse effects of
salinity induced by irrigation. Simmons, Poulter and
Hall found salinity of the Murray-Darling system cost
the community about $100m a year in the early 1990s.
They suggested further research was necessary to de-
termine policy regarding amelioration measures in-
volving transferable salt emission quotas, salt
emission taxes, tailwater standards and subsidy of
alternative practices. Knapp and Dinar analysed irri-
gation strategies with irrigation water of given salinity
and constructed a model involving the evapotranspira-



Beal: Emerging Issues in Risk Management in Farm Firms

tion of plants, soil moisture, soil salinity and crop yield.
They applied the model to the production of cotton in
an area in California and found the amount of water
applied was influenced by initial salinity levels and
drainage disposal costs.

The effect of irrigation-induced salinity on land values
has come to the attention of real estate appraisers and
valuers. Farmers in the San Joaquin Valley in Califor-
nia have long been warned that rising saline water
tables will increase costs and reduce yields. These
effects will thus enter into risk perceptions (Claus,
Large, and Claus).

Dryland salinity has been observed in cropping and
grazing areas in the USA (Miller et al.) and in all States
of Australia (SCSC). The situation is acknowledged
to have become worse during the last two decades
(Shaw). Re-establishment of tree cover and ground-
water pumping, which may increase financial risk
through increased borrowing and investment, have
been investigated as remedies for the problem (Do-
herty and Stallman). Farmers have developed the
conditions necessary for outbreaks of dryland salinity
and incur this ecosystem risk by trying to increase
production to levels greater than those that ecosystems
can sustain, probably as a result of the pressure of
financial leverage.

As far as climate change and externalities are con-
cerned, policy debate and public response to the green-
house issue has largely been limited to mitigation of
the buildup of greenhouse gases. The majority of
farmers are, however, unlikely to change their prac-
tices regarding burning, minimum tillage, use of fossil
fuels, livestock numbers and ruminant feed digest-
ibility, all of which are implicated in the greenhouse
gas issue (Hall er al.), just to decrease the externalities
they inflict on the biosphere. Nevertheless, it would
be prudent for farm managers to make investment as
flexible as possible to allow for possible shift in enter-
prise selection, and to put emphasis in planning on
dealing with varying availability of water (Sonka).
Climate change has the long run potential to impact on
business risk through unexpected changes in yields
and input requirements, financial risk through changes
in land prices and equity levels, and policy risk through
the uncertain reactions of governments to perceived
change.

A second area where risk has increased rather than
reduced is the increasing resistance shown by insects,
fungi and bacteria to farm chemicals which have been

applied to crops, pastures and livestock to minimise
production risk. A large literature has developed in
scientific journals concerning chemical resistance
(Mani; Dover and Croft; Brookfield). Humankind has
selected and used various resources from the natural
environment, and has developed a multitude of ma-
chines and systems which impact or exert selection
pressure on the environment. Some species or com-
ponents have been depleted, and others have been
favoured, allowing their populations to prosper.
Munck suggested that human beings are essentially
unaware of the dynamic, unseen effects of their selec-
tions, due to the complexity of ecosystems. Humanity
is then ‘surprised, even insulted, when the environ-
ment from which we selected, changes or even strikes
back ... the side effects of human selection is a Dar-
winian boomerang, in the end striking man and other
species through natural selection’ (Munck, p.217).

Ecological risk is used as a generic phrase to capture
all these phenomena which arise due to farmers’ ma-
nipulation of their local ecosystems. Pests and dis-
eases are often given an unwanted advantage by the
monocropping systems which modern agriculture
must adopt to gain the economies of scale implicit with
mechanisation. Dryland salinity is usually caused by
over-clearing groundwater recharge areas, such that
water tables under valley floors rise, bringing salt into
plant rootzones and destroying productive capability.
Soil erosion results from inadequate management of
the soil surface in places where rainfall or winds pose
threats.

Oglethorpe examined the intensity {over-use of artifi-
cial inputs) of farmiand use and the consequent danger
of degradation of the resource to the risk preference of
farm managers in a study conducted in the northern
areas of England. The study used directly elicited
utility functions and found that enhanced perceptions
of risk encourages the use of less intensive methods,
which could assist the achievement of environmental
policy goals.

Ecological risk has developed because of managers’
lack of understanding of the complexity of ecosystems.
Excessive pressure asserted against natural entities and
systems will often yield unexpected results of environ-
mental degradation and loss of productive capability.
Ecological risk is likely to increase in many parts of
the world in the near future, and is only likely to
decrease when proven biologically-sustainable pro-
duction systems are in place.
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The depletion of water resources increases the risks
associated with water investment. Many areas of the
world face dwindling water supplies, not Icast parts of
the USA and areas of Australia. Postel reported in
relation to the USA that water management policies
have generally focused on water development to
stimulate economic growth and ignored planning for a
limited supply. Many water rights and laws have been
biased against conservation. She recommended more
efficient irrigation techniques, taxes on pumping from
depleted aquifers and pricing of water at its true social
cost making resource risk more transparent.

Competition between users raises costs of water, cre-
ates conflicts in property rights, and adds uncertainty
to investment decisions. One aspect of a depleting
resource is that users are forced to compete for the right
to use the resource. Competition may apply between
countries sharing a watershed, states or counties within
nations, users such as farmers and urban residents and
uses such as farming and hydroelectric power genera-
tion authorities. Kaye reported the international diffi-
cultics that were being experienced between India,
Nepal and Bangladesh in sharing the waters shed from
the Himalayas between the nations and between farm-
ing and hydroelectric uses. Faruqui, concerned with
the conflict between the use of water resources for
irrigation and for hydroelectric generation in Pakistan,
concluded demand management of power was neces-
sary, even though developing nations have compara-
tively low levels of per capita energy consumption.

Competition for water also takes place between rural
and urban users. Rivalry is likely to become more
severe in many nations. Caswell and Zilberman ex-
amined the management of California’s water re-
sources. They found farmers currently use more than
80 per cent of developed water supplies, but face
increasing nonagricultural demand for water. Limited
water resources will likely induce institutional change
and adoption of new low-volume water-conserving
technology. Rosen and Sexton applied cooperative
and club theory models to analyse the response of
water supply organisations, which control a large por-
tion of the agricultural water supply rights in the
western USA, to potential transfers of water to urban
users. They found substantial conflict within organi-
sations, resulting from poorly defined property rights
and inappropriate alignment of property rights with
operational control. Conflict was sufficient to defeat
or delay otherwise beneficial transfers and increase
risk for investors.
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Water pricing is likely to be an important production
risk issue into the next century as countries raise
charges to meet costs and recover previous subsidies.
Apart from appropriate water pricing increasing allo-
cative efficiency and likely to reduce problems of
drainage and pollution (Briggs Clark et al.; Fenwick;
Dinar and Letey), other water pricing issues have been
canvassed in the literature. Torell, Libbin and Miller
computed the valie of groundwater from the Ogallala
Aquifer, which underlies eight states in western USA.
They used market data for the difference in the value
of production fromirrigated land as opposed to dryland
to compute the enhanced value of groundwater. The
investigation was prompted by a court ruling allowing
anincome tax deduction to compensate for falling land
values as groundwater is exhausted and irrigation
farms return to dryland production.

Legislators in the USA and Australia have recently
become conscious of the need for the community to
gain more value from rural assistance funding. To this
end, production of evidence of a commitment to risk
reduction through the conservation and sustainable use
of resources and improvement of productivity have
been linked to the granting of assistance. In the USA,
these conditions were introduced in the 1985 and 1990
farm laws (Breimyer). The Rural Adjustment Scheme
in Australia similarly now incorporates an objective of
sustainable production (Holden). Such systems sup-
port more conservative use of resources and hence are
risk-reducing.

2.2 Market Uncertainty

Market risks may be ameliorated by storage strategies,
futures trading, or by certain government interventions
of a collective nature. In a survey of 770 farmers in
Southern Queensland, it was found that the majority
of respondents favour storage of produce which was
used to at least some extent by 90 per cent of crop
growers, 84 per cent of mixed farmers, 67 per cent of
fruit and vegetable growers, and 44 per cent of live-
stock producers. Marketing through pools was highly
favoured by crop growers (75 per cent) and mixed
farmers (76 per cent), while forward selling was prac-
tised by crop producers (83 per cent), mixed farmers
(50 per cent), and fruit and vegetable growers (45 per
cent). The least favoured marketing techniques were
computer-aided livestock marketing (CALM) and di-
rect export. CALM is used by 25 per cent of livestock
producers and 30 per cent of mixed farmers, while
direct export was only used to any extent by fruit and
vegetable growers (Ralston and Beal).



Beal: Emerging Issues in Risk Management in Farm Firms

2.2.1 Storage

Farmers in many countries have traditionally re-
sponded to price variability by storage of both their
produce and, to a lesser extent, their input needs.
Storage is managed by adjusting the timing and size of
market transactions, thereby aiming to increase net
returns and lessen the variability of returns (Barry,
Hopkin and Baker). To some extent, storage may
substitute the risk of destruction by fire, disease, ro-
dents, insects or other natural elements and foregone
interest revenue or increased interest cost for the mar-
ket risk of price variability. Strorage is regarded as a
dominant strategy in Southern Queensland.

However, stockpiles may affect future market opera-
tions. At the end of 1995, the wool industry in Aus-
tralia was hampered by a large official stockpile which
was being liquidated at a planned rate regardless of
market conditions. In addition, there was reportedly a
secondary stockpile in brokers’ stores as growers
passed in wool on a dramatically falling market, and
an alleged growing stockpile in woolsheds across the
producing areas. The buildup of wool in storage sig-
nificantly affected the outlook for wool prices and thus
probably increased market risk (QCL).

2.2.2 Futures trading

Hedging through use of futures contracts, forward
price agreements or options is another avenue open to
producers to minimise price variability. The Sydney
Futures Exchange (SFE) was founded in 1960 as the
Sydney Greasy Wool Futures Exchange. By 1973,
SFE was the leading wool futures market in the world,
displacing exchanges in the USA, UK, and the EC, and
traded contracts equivalent to about 3 million bales that
year. Activity in wool futures declined after that date,
due to the Reserve Price Scheme and other factors.

The SFE has introduced other agricultural commodity
contracts in order to increase trading, but only the
‘fittest’ contracts survive. Successful futures contracts
have acceptable specifications, enjoy a high volume of
trading, have greatest liquidity and have the lowest
buy/sell margins. The SFE boxed beef and live young
cattle contracts encountered difficulties with accep-
tance and liquidity, on one hand, and places of delivery
and assessment of the cattle, on the other. Cash settle-
ment only is an option which has often been adopted
to solve delivery problems. Late in 1995, the SFE
announced the introduction of a wheat contract.

Major shortcomings with futures for risk management
in agriculture are the unavailability of contracts for
many commodities, specifications of contracts being
unsuitable for many farmers’ situations and lack of
understanding by farmers of the tool (Trewin et al.).
In an effort to develop risk management tools and
growers’ understanding and use of them, Wool Inter-
national in Australia is planning to undertake a two-
year trial of innovative marketing methods for wool.
Forward buying of growers’ wool, forward and futures
trading, and derivatives trading will be used. This
significant trial will be funded to the extent of about
$20 million, and is seen as a logical development of
risk management tools in the aftermath of the failed
Reserve Price Scheme (Patterson and Shelton). How-
ever, a successful outcome to the trial may not induce
many growers to accept futures trading as a marketing
tool. Wahlquist argued most woolgrowers practise
risk management by changing enterprises, and cited a
17 per cent decline in the number of Australian farms
producing wool and a decrease in production per farm
during the 1989-1995 turbulent market periodl.

The need to nurture the development of marketing
options in the wool industry is in stark contrast to the
case of the cotton industry. This fibre industry devel-
oped in Australia in a deregulated marketing environ-
ment and embraced a full range of marketing risk
management options, including Chicago futures trad-
ing (Mues).

The Australian experience is not unique. Even though
the Chicago Mercantile Exchange (CME) and the Chi-
cago Board of Trade (CBOT) deal in an extensive
range of agricultural commodities including wool, fro-
zen orange juice, cocoa, coffee, barley, butter, soy-
beans, pork bellies, corn, cotton and cattle, the volume
of agricultural commodity trading in 1993 was 20 per
cent of that achieved in the late 1970s (Einhorn). In
the USA, the market has been affected by claims of
market manipulation. Oellermann and Farris investi-
gated concentration among traders of two cattle con-
tracts, but found no evidence of price manipulation.
However, CBOT was forced to take emergency action
for the liquidation of the July 1989 soybean contract
when an Italian conglomerate tried to corner the mar-
ket. As a result, new price protection measures were
explored (Mahlmann).

' Some of decrease in production would be due to protracted
drought.
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In Australia, the CALM system offers weekly sales of
cattle, lambs, sheep and pigs by response to acomputer
display. CALM acts as a price-discovering service to
industry and allows producers to manage their market-
ing risk, as stock are offered at farm gate. Producers
selling stock at saleyards, on the other hand, have
already incurred expense in transporting their stock,
and are likely to accept lower than expected prices than
incur additional expense. Despite what would appear
to be evident risk management advantages of CALM,
only 25 per cent of livestock producers and 30 per cent
of crop producers reported using CALM in the Ralston
and Beal survey, and only 1-3 per cent of national stock
sales are made through CALM (Johnston).

2.2.3 Collectivised risk management strategies

Many national governments are involved in agricul-
tural commodity markets, as a result of rent-seeking,
economic arguments and equity considerations. Mar-
keting boards are a statutory response to market risk.
The econemic argument is that government action may
reduce the risk faced by individual producers and thus
encourage investment in riskier projects which will
have a higher national benefit. If the cost of the
intervention is lower than the resultant benefits, there
will be a net gain to society (IAC). Many marketing
boards have not been able to meet this criterion.

Part of farmers’ concern for assistance with the mar-
keting of produce is driven by the deregulation of
commodity marketing boards in Queensland. In the
decade from 1983 to 1993 the number of boards oper-
ating under the Primary Producers’ Organisation and
Marketing Act 1926, fell from 13 to 1, with another in
receivership (Jarrett and Brown). Of the 11 boards
which were wound up, six were replaced with pro-
ducer cooperatives, three with producer controlled
unlisted companies, and two by public listed compa-
nies. While these reforms were producer-initiated,
they increased the uncertainty surrounding the price of
commodities, particularly in the grain and cotton in-
dustries.

Whilst government intervention is supposed to reduce
risk, sometimes the opposite effect is achieved. In-
creased risk can occur through uncertainty in the future
continuation or direction of the policy, such as oc-
curred during the last months of the Australian Wool
Reserve Price Scheme (ABARE). Alternatively, the
policy may fail to meet the desired objectives. Moore,
for example, found in relation to US farm policy that
programs do not reduce risk to producers or consum-
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ers’ food prices, and most aid does not go to farms with
large debt or with cash flow difficulties. He further
found that the benefits of farm programs are capitalised
into higher land values, and the winners are land-
owners who held land before the announcement of the
programs. Innes investigated the efficacy of price
support as an intervention tool and found, under con-
ditions of incomplete markets, farmers’ being risk-
averse, and low price- and income-elasticity of
agricultural commodities, that farmers can be made
worse off and consumers better off.

Concern over the uncertain outcomes of farm policies
prompted Just and Zilberman to develop a micro-
economic model to examine the effects of five types
of farm assistance on income distribution and the
uptake of technological advances. They found dis-
tributional effects to be dependent on, and the uptake
of new technology to be affected by, farmers’ risk
preference, farm size and availability of credit.

2.3 Modelling Risk Management Strategies

Modelling can simulate the trade-offs between profits
and production risk strategies. There has been an
interest in developing computationally simple meth-
ods for farm risk planning that are suitable for micro-
computers and hand-held calculators (Collins and
Barry). Risk programming models such as linear pro-
gramming, quadratic risk programming, MOTAD
programming, target MOTAD and stochastic pro-
gramming approaches have all been used to aid deci-
sion-making under uncertainty (Hardaker et al.).
Concern has been expressed that the research effort
expended on risk modelling has not been matched by
a corresponding understanding of the importance
which producers attach to the strategies being mod-
elled (Martin).

In recent studies, diversification and strategic planning
were examined in a mathematical programming model
to evaluate long-term alternatives for a US broiler
farmer considering diversification into aquaculture.
The findings were that diversification with hybrid
striped bass would significantly increase profitability
whilst maintaining financial risk below a maximum
tolerance level (Aull-Hyde, Gempesaw and Tadesse).

Modelling enterprise choices with different risk levels
with the capital asset pricing model (CAPM) demon-
strates clear trade-offs between profit and production
risks (Johnson). Systematic risk, common to all firms
in an industry, is differentiated from non-systematic
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risk which results from individual decisions and activi-
ties of each firm. Portfolio theory and CAPM have
been applied to farm enterprise selection with various
programming models. Arbitrage pricing theory (APT)
has also been examined in relation to agriculture
(Johnson). It has not been fully explored yet in its
application to farm firms. More recently, the CAPM
has been extended to an analysis of the barriers to the
flow of equity funding of farm land and finding a
reasonable explanation of the inadequacy of APT
models in explaining equity pricing in farm land mar-
kets. Wagner, Cubbage and Redmond have computed
CAPM and traditional capital budgeting techniques for
several forestry investments and found combined
methods offered more explanatory power than the
traditional capital budgeting methodology.

Kim et al., adopted an optimal control model to re-
source depletion and, using data from the Texas High
Plains, found positive financial benefit of groundwater
management and transition away from irrigation of
sorghum. Tsur and Graham-Tomasi have modelled
the buffer value of groundwater when surface supplies
are subject to fluctuation and users subjected to risk.

In related research, Teague, Bernardo and Mapp de-
veloped a risk programming framework which evalu-
ates income-environmental risk tradeoffs for a farm in
the Oklahoma Panhandle region of the USA. They
found expected income to vary proportionately to se-
lected environmental degradation indicators.

In summary, Eidman has drawn attention to the need
to develop appropriate risk estimates for decision
analysis in farm planning. He argued that a great deal
of further research is needed to estimate an appropriate
and consistent set of distributions for the problems
being analysed. One problem is finding appropriate
distributions for individual situations (Martin;
Johnson). Another problem is that different measures
of risk give different results for crop selection
(Johnson). Research should be focussed on the em-
pirical basis for risk analysis by identifying the impor-
tance which producers attach to different risk
management strategies (Martin).

2.4 Structural Risk

Financial risk management involves leverage, liquid-
ity and insurance protection against disaster to protect
the structure of the farm (Barry, Hopkin and Baker).
In more recent years in the USA and especially in
Australia with drought and ever declining terms of

trade, off-farm work and income for both male and,
more significantly, female farm partners has become
an important additional aspect of risk management
(Kyle; Peterson and Moon). Also relevant are equity
funding, and risk partition and sharing, i.e. through
share farming.

Leverage or gearing is the use of borrowed funds to
earn a greater return on the funds than their cost. The
net effect is to enhance the return on shareholders’
funds or equity. In agriculture, the envisaged net
positive return on the borrowed funds is not always
forthcoming, and the net effect of borrowing is that the
return on equity is decreased. Declining equity tradi-
tionally is managed by delaying investment in new
infrastructure or technology, or by selling non-core
assets. Nicholas and Horton found annual expenditure
on plant had decreased by about 60% between 1979-80
and 1992-93 on cropping farms in Australia due to lack
of profitability.

In a Queensland survey, it was found that there were
a significant number of farmers who reduced debt as
a response to increased financial risk (Ralston and
Beal). Respondents who reduced debt were less likely
to seek advice from their bank manager and more
likely to use commercial interests as a source of advice
on financial planning. Those who reduced debt were
more likely to adopt higher levels of risk in their
decision making.

Another option to reduce financial risk is the introduc-
tion of external equity capital. This shares risks be-
tween owner and lender. Crane and Leatham (1993)
examined the potential for the introduction of Islamic
banking-style profit and loss sharing instruments to US
agriculture. Acceptance of this innovation would rest
solely on its economic merits rather than being clouded
by religious issues as in the Islamic world. Still work-
ing on this problem, Crane and Leatham (1995) pro-
posed an institutional arrangement and contracting
procedure for US farmers by which external suppliers
would receive equity in farms instead of debt. They
presented an accounting schedule for calculating the
equity division between owners and input suppliers to
reflect relative risk carried.

Financial deregulation has increased financial risk for
all businesses, including farmers. In non-agricultural
businesses, such financial risks as interest rate and
currency risk is managed with the use of derivatives
and swaps. The large retailer, Woolworths, for exam-
ple, manages its exposure to interest rate fluctuations
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through interest rate swaps to optimise the mix of fixed
and floating rate funding. The company manages its
foreign exchange risk exposure by buying or selling
foreign exchange forward to fix prices (Woolworths).
It is difficult to envisage the agricultural sector whole-
heartedly taking up the challenge of derivatives in the
immediate future. However, the cotton industry has
enjoyed a competitive advantage partly through opera-
tors’ uptake of modern marketing technologies
(Tomkins). National Australia Bank’s top derivatives
trader in pricing and dealing is reported to travel as far
west as Quilpie in western Queensland, where wool is
the chief industry, to meet clients and make deals
(Thomas).

Share-farming is a standard response to risk spreading.
The landowner may contract out of many sources of
risk, whilst the sharecropper may assume a larger
proportion of risk, depending on the terms of their
contract. Otsuka, Chuma and Hayami analysed the
choice and efficiency of land and labour contracts
under various conditions. They found, among other
conclusions, that fixed-rent contracts will be chosen
where contract terms are difficult for landowners to
enforce, and sharecroppers are risk neutral. In New
Zealand, on the other hand, sharemilkers take out
proportionate contracts, in conditions of complete en-
forcibility but high weather variations. Allen and
Lueck considered the problem of contract design for
share-farm agreements, where many important pa-
rameters are unobservable. They used data from Ne-
braska and South Dakota to show that share-of-crop
contracts are more likely when the probability of share-
croppers’ adversely affecting soil quality is high and
crop division costs are low. In the latter cases, current
production risk is shared, in order to ameliorate other
potential risks.

3. Summary and Conclusions

This paper has maintained the traditional distinction
between management strategies that cope with exter-
nal uncertainty and those that protect the structure of
the firm. Particular stress was placed on the formula-
tion of a risk management plan whether it be explicit
or implicit. All managers react to the circumstances
around them. In this context, risk aversion merely
indicates that managers make decisions that protect
their interests; some may be very conservative but
others may well seek gains though at higher levels of
risk.
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In a dynamic world new risks may be introduced and
some risk management strategies may have unex-
pected results. New production risks may be substi-
tuted for old, when chemical resistance 1s induced in
insect pests; new production risk may be substituted
for financial risk when, for example, ecological risk is
enhanced by inappropriate management of ecosys-
tems; or financial risk substituted for production risk
in the case of capital investment in irrigation systems
where water supply subsequently fails.

Risk management strategies adopted by farm manag-
ers owners/will be in accord with their personal pref-
erences for risk. Research suggests that the majority
of people are risk averse, and manage their resources
accordingly. However, as risk management becomes
more complex, new systems must be developed to
enable managers to meet their goals. The development
of personal computers promises to provide a means of
analysis, provided researchers are able to devise sys-
tems which encompass actual farm firm situations.
Managers/owners must make risk management deci-
sions continuously. Actions will depend on present
perceptions and events further out will be discounted
heavily in todays terms. Eventually, long term risk
events will come to account.
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