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WOOL ON THE BRINK -
THE PUBLIC COST OF UNDERWRITING THE WOOL MARKET*

La Trobe h‘iﬂwm

Over the last swensy years the Australian wool industry has intervened I the wool
market, buying and selling substantial quantitiss of wool in order to "provide grevter
stability of wool prices ar maximum 1ustalnable ievels, subject to the costs of
stockholding” {AW:‘;’ 1990). Despite :he iniol scepriciem of nmny economic
commentsors, the Scheme appeared to be reasonably swcoessfl & on the
1570's and most of the 1930's, However, towards the end of that decads things began
to go serlously wrong.

For the lost year and a half the buffer stock boughs rore than half of oll wool offered |
Jor sale, Stocks and debe both grew rapidly. Bot+ - \g became difficudt asd s May i
1990 the Goverrment agreed &5 underwrlie the del. By February 1991 the stheoe
was in crisis, The Goverzenent Nas Indicoted that it is no longer willing 10 support the
reserve price, regular wool sales kave been suspended, and it stems Ukely that the
scheme will be abandoned.

In this paper some tools from modern finance theory are used to look at the financing
of a market stabilisation scheme &y commodity backed borrowing. In applying these
wolx. &wmmwymwmfdcr&mmmwemmwmmmwk&mw
eroug:s 1o depress world prices. A estimate Is made of the risk premism on currens ,
borrowing and of the public lability taken on by the Government, Ax explanit |
olso advanced, Medmwgmmﬁawmbmmmmufﬂmm i
eqidity, for the industry's reluctance to lower the price of wool, i

Policy implivations are drawn out for wool marketing policy and for the management
of the large stocks which have been accumulated. The implications for the theory of
stabilisation schemes backed by commaodity credit are also discussed,

*paper pressrssd ot the 35ik saousl confironce of the Awstrilien Agricehend Boonomics Sockty, Febrscry 11:34
im.mm
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Over the Jast tweniy years the Australian wool indusiry has intervened in the Wool marker, buying.
and selling substantial quantitics of wool in order 10 “provide greater stability of wool prices &t
maximum sustainable levels, subject to the costs of stockholding™ (AWC 1990).

Wool stabilisation differs in @ number of respects from traditional buffer stock stabilisation
schemes, such as those which have operated for other commaodities like tin and rubber. The scheme
is funded by a levy on wool sales (the "wool tax", coliccted by the Government on behielf of the
industry), with no direct Govemmient funding from general revenue sources, Accumulated funds
(the Market Support Fund) are used to purchase wool and support the market when prices arc low.
When the Market Support Fund is exhsusted, any purchases are financed by bomrowing {genenlly
from commercial sources) agaiust the collateral of the wool stockpile. If the Masket Support Fund
grows too large then payments are made to growers (the fund is “revolved”). Thus wool
stabilisation has some of the characteristics of a buffer fund as well as of a buffer stock. Through
its reliance on borrowing, it also has soms of the charscteristics of commodity credit amangements.

Compared to traditional price band stabilisation, there is much more discretion in the hands of the
Australian Wool Corporation as to when to intesvene. A floor price is announced annually, but the
Wool Corporation has at times purchased wool when prices are sbove this floor, There is no clear
guideline on when to sell or on the liquidation of stocks, Management of the buffer fund is also
largely discretionary. The maximum level of the "wool 1ax” is set in legislation (Wool Marketing
Act 1987), but the timing and level of repayments to growers from the fund at the discretion of the
Wool Corporation and the Wool Council of Australia.

Despite the initial scepticism of many economic commentators, the scheme sppears to have been
reasonably successful throughout the 1970's and most of the 1980's, Price instability was judged
by most observers to have been noticeably seduced. Government involvement appeared to be
minimal, and the Govermnment seemed to have avoided being drawn into wholesale subsidisation of
the industry. Afier carcfully analysing the scheme, using the Newbery and Stiglitz (1981)
framework, Hinchy and Fisher (1988) cautiously concluded that the risk reduction benefits
outweighed the costs.

However, towards the end of the 1980's, things began to go scriously wrong. In 1987-88 wool
prices rose rapidly as stocks ran down. The Wool Corporation made the classic emor of
interpreting a temporary price spike, caused by a stockout, as 2 permanent structural shift and
raised the Reserve Price to a level well above any reasonable long term expectation. The new price
get off a boom in Australian wool production and a vetreat by fibre users to cotton and synthetic
fibres. By the end of the 1989, the Corporation began to buy heavily. Over the next cighteen
months xcore than half of all wocl offered for sale was bought by the Corporation. Stocks rose 10
from 9 thousand bales in June 1988 to 4.6 million balez at the end of 1990, This is more than
double the previous historical peaks of 1.8 and 1.6 million bales. The buffer fund which stood
initially 2t $1.8b on the 30th June 1989 was quickly exhausted. By the end of 1990 the fund was
$2.6b in debt (Bolt, Financial Review 1991),

The industry was thrown into crisis. In May 1990 the Government intervened and used its reserve
powers over the Corporation to force the Reserve Price dorm from 870 to 700 cents per
kitogram (c/kg). However this price still proved too high, and covld only be tustained by continued
stockpiling. The Corporation was by this time finding it difficult 1o borrow on the commercial
market. In May 1990 the Govemnment finally agreed to guargntes the Corporation’s deb (with a
cap of $2.5 billion).
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Yigure 1 ‘The Buffer Stock (bales of wool)

At present (January 1991) the future existence of the stabilisation scheme is in doubt. The industry
ig still committed to the current price of 700 c/kg. A variety of supply control measures have been
proposed, including delivery quotas and subsidised slaughier of sheep. How~ =7, at the end of
January the Minister indicated that the Government was no longer prepared to stand behind the
current price, and all official wool sales were suspended. It is widely expected that the end of the
wool stabilisation scheme will be announced shortly.

How should these events be interpreted? It is well known that a simple price band buffer stock
stabilisation scheme must eventually fail, unless it is backed by infinite storage capacity and
infinite wealth t» purchase stocks (Townsend 1977). Essentially, this is a variant of the familiar
gambler’s ruin theorems (Dubins and Savage 1965). The wealth of the buffer stock holder will
undergo arbitrarily large fluctuations, both positive and negative, leading to aliost certain
bankrupicy, ¥s the woal crisis a simple tale of gambler's ruin?

This is clearly part of what has happened. However Wool Corporation borrowing is backed by
commodity collateral, which complicates the gambler’ ruin story. How much, and on what terms,
can one expect 10 borrow against commodity collateral? Can borrowing put off the gambler's suin?
In considering this, one is lead to a related question. How should one value a commodity stockpile
when used as collateral for a loan? The current market value of the commodity is unlikely to be
appropriate, particularly if the stock is being actively used to menipulate the market price.

There is another puzzling aspect. Why has the crisis in the wool stabilisation scheme been so
sudden and so extreme? In particular, why has the wool industry been so stubbom in setting and
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Figure 2 The Buffer Fuad (Market Suppori Fund net of Wool Stocks)
maintaining a price which has brought the scheme to its kners?

The theory of speculative attacks on buffer stpcks (Salant 1983, Wright 1988) pmvxdcs some
explanation for a sudden market contraction. If it appears that & price support amangement is under
threat then it becomes dangerous for market participants to hold stocks, for if the price support
collapses then stockholders will take a capital loss, Under some circumstances there comes a point
when private stock holding suddenly contracts discontinuously, However, by its very nature, this is
a one-off event. It is difficult to believe that the continuing imbalance in the wool market over the
past eighteen months is due to speculators and other private stock holders continuously running
down their stocks below normal levelr, because they fear a price collapse.

197677

There is another explanation which must be considered. Watson (1990) aas pointed out that the 70
per cent increase in the Reserve Price over the two years 1987-88 3ad 1988-89 coincided with
administrative changes that gave “voolgrowers more power in setr g the Reserve Price. To
understand the course of events, it is useful to look in more detail at < role of she Govemnment in
the scheme, From 1974 until 1987 the Minister set the Minimum Reserve Price on & annual basis,

after taking the advice of both the industry and his own economists. The maximum level of the
Wool Tax was set in fegislation. The Minister authorised industry borrowing, but did not explicitly
underwrite the industry debt (there is no doubt, though, that the Government was seen to stand to
some degres behind the scheme, and influenced the terms on which the Wool Corporation was able
1o borrow). In 1987 the Government sought to distance itself from the scheme, This was partof a
general policy of reforming agricultural Statutory Marketing Authoritics to make them more
commercial and less creatures of the Govemnment. It was argued that wool marketing is an industry
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Figure 3 The Price of Wool, and the Reserve Price

maiter, that intervention in the market is funded by the industry, and that wool is an export
industry with minimal direct impact on Australian consumers, Benefits of intervention in the wool
market were intemalised within the industry, and the industry had all the incentives to make
correct commercial decisions. As part of this reform, the Govemment passed to the industry the
right to set the Minimum Reserve Price. The Minister retained only a last resort right to give a
formal written directive to the Corporation, This development met with widespread support by the
industry, but was viewed with some scepticism by other observers, These sceptics were not
surprised when the new powers were immediately used to substantially raise the reserve price.

The wool stockpile is funded by a combination of equity (the accumulated growers' contribution to
the Market Support Fund net of funds "revolved" back to growers), and of debt. As is usual, the
equity holders are the residual owners of the assets after debt obligations are repaid, and control
rests with the equity holders through managers (the Wool Corporation) who act on their behalf, It
is well known that there is a potential conflict of interest between debt and equity holders in any
enterprise. As the level of debt financing increases and the value of equity declines the temptation
grows for risky policies to be implemented which, if they are successful, yield benefits to the
equity holders but which, if they fail, risk insolvency. For this and other reasons it is normal for
the cost of borrowing to increase with the level of debt (there is a "risk premium®), and for the
lenders to exercise greater control and supervision when leverage increases.

In addition to the wool industry and its financiers, thers is a third player - the Government. It can
reasonably be argued that the Government has always implicitly stood behind Wool Corporation
borrowing, at least to some degree. Its role can be much more clearly seen after May 1990, when
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Figure 4 Market Support (purchases as proportion of supply)

it formally guaranteed Corporation borrowing for market stabilisation, The conilict of interest
between equity owners and a debt guarantor is even stronger than that between squity and debt, If
the industry follows a policy of over production and stock accumulation, then growe  ceceive an
immediate benefit. They are paid for their production at a (high) guaranteed price, .e wool is
sold, either to the trade or implicitly to the Guvemment, and the money is in the pocket, A
growing stockpile overhengs the market, driving down the underlying real price of wool, It
becomes more likely that, if stock has to be liquidated (possibly under adverse market conditions),
then the value of the assets may be less than the debt and the guarantec may be called. It seems
unlikely that any Govemnment cost in honouring its guarantes could be brought back to individual
wool growers,

Of course current benefits of such a policy (cash in the hand) must be weighed against future costs
to the industry. These costs could include the devaluation of any grower equity in the Market
Stabilisation Fund (but this equity may already be minimal), and the loss of futre risk reducing
market stabilisation if the wool stabilisation scheme were to be dismantled, There is also the
possibility of damage w long term future demand prospects for wool if processors and
manufacturers invest in wool-minimising technology, product development and advertising (though
it could perhaps be argued that any wool user who looks at cument stocks might anticipate that
cheap and plentiful wool will be availsble, one way or another, in the near future). There are of
course many complex factors which need to be considered in managing the wool stockpile.
However interest rates are high and current benefits must weigh highly against future costs,
especially if some of those costs may not be bome by the industry. ‘
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Figure § Supply, demand and market support

As debt levels rise, it is natural and notmal for lenders and guarantors to feek to exereise mom
control in order to protect them from the growing conflict of interest between debt and equity, The
decision in 1987 to place the Wool Corporation more at ams length from govemment seemed at
the time to be a sensible reduction in government intervention, allowing the indusiry to manage
policies whose costs and benefits were wholly intemalised. In retrospect it now appears that the
degree to which the Government ¢ould stand back and allow the industry to take the consequences
of its actions was over estimated, The reduction in control of the Wool Corporation increased the
conflict of interest between the industry and the public over the wool buffer stock and reduced the
incentives of the industry to behave reasonably. The decision to underwrite Corporation borrowing
sharpened the conflict of interest. It might be pointed out that in July 1989 the Corporation (with
Ministerial approval) repaid to growers $210 million from the Market Reserve Fund and then
immediately began to borrow, thus actively substimting publicly guaranteed debt for growers’
equity. There was by now a strong need to exercise control in the public interest.

In September 1990 the Government éxtended the cap on guaranteed Corporation borrowing, but
demanded that effective measures be taken 1o restrict supply, Among the measures being
considered or already implemented are an increase in the wool tax from 8 to 18, and now o 23
percent, an industry levy to subsidise the slaughter of sheep, and marketing quotas. It was also
amnouneed that no further funds would be revolved into growers* hands while the buffer fund was
in debt.

In this paper some tools from modem finance theory will be used to look at the financing of a
market stabilisation scheme by commodity backed bormrowing. Arbitrage based asset pricing
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Figure 6 Impact of market intervention on price

methods for derivative assets and contingent securities will be applied to look at the cost of
borrowing against a commodity stockpile. An estimate will be made of the rigk premium which
would be required to support current ievels of borrowing by the Australian Wool Corporation, and
the contingent liability taken on in underwriting the debt, In applying these tools, it is necessary o
consider how to value commodity stockpiles which are large enough to depress world pzicesa There
is a small excursion into optimal control theory to deal with this problem, Some insights gained
from this analysis will then be applied to the viability of commodity stabiligation schemes backed
by commodity credit, Finally some policy implications for the management of the Australian wool
industry crisis will be drawn out,

Because of the rapidly changing course of events, it is necessary to specify a particular point in
time at which to take a snapsbat of the industry. Throughout this paper, unless otherwise specified,
references to the current state of e industry will refer to the beginning of January 1991. At this
time the magnitude and natun: of the current crisis was apparent, but there was still considerable
uncertainty, in particular 2s to whether or not demand would respond significantly to the reduced
reserve price when sales re-opened in January, This choice of time reflects the information set
zﬁ? was available wien key decisions were being considered by Govemnment and industry
18,

Intervention in the Woo! Market

Wool has, since the carly days of European seitlement, been an important export industry for
Austrelia. Australia still dominates world trade in the finer wool types used for apparel, Wool



sapply s quite inglastic in the short un, being govemed mainly by the size of the sheep flock and
by seasonal conditions. Longer term supply is more ¢lastic, and is determined in part by the
Liological dynamics of the sheep population, A significant amoynt of wool is produced on mixed
sheep/cereal farms, where producers readily adjust supply over the medium to longer tewm, Supply
is thus sensitive to the waolicereal price ratio, Specialist wool producers located in the wore arid
regions are less sensitive to price, The Australian Bureau of Agriculture and Resource Ecenomics
(ABARE) has estimated supply elasticities of .2 in the short run and .6 in the long run (ABARE
1990b).

Because of its market dominance, the Australian wool indusiry has some degree of potential
market power, especially in the short run, ABARE has estimated demand elasticities of -85 in the
short run and -1,0 in the long run (ABARE 1990b). The main influences on the demand elasticity
are final consumer demand, competition from synthetic fibres, and supply response by other wool
producing countries (these competitors however mainly produce coarser types of wool which are
not perfect substitutes). Processing and manufacture takes time, and working stocks are held along
the marketing chain,

It is generally considered that demand fluctuations are more important than supply fluctuations,
particularly in the short term. In the short term, demand shocks can lead 1o large price fluctuations,
Demand is affected by changes in fashion and by income effects, Many wool products are durable
items whose purchase or replacement can be deferred. Prices are also affected by exchange rate
fluctuations. Longer term price varations are also influenced by supply dynamics, Price
fluctuations are moderated by stockhelding, and wool prices display the characteristic price spikes
caused by stockouts (Deaton and Laroque 1990), for example the Korean War wool boom of the
early 1950's.

P o peesp-en)
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where
] = market support as a proportion of supply
e = supply clasticity
1 = ~ demand elasticity
% = wool tax as @ proportion of supply price

Equation (1): Effect of market support on price, supply and demand
Since 1970, the Australian wool industry has actively intervened in the wool market with the

objective of stabilising prices by purchasing wool and operating a buffer siock. An authoritative
account and commentary on the origin and history of this intervention figs been given by Watson
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(1980,1990), There tre two main mechanisms of industry intervention (although 2, unber of new
ones are being considered at present), These ar. open market sales or purchases by the Wool
Corporation which raise or lower the market price by driving a wedge between. supply and
demand, and the wool tax on production, Strictly speaking, the "wool tax" should not be treated at
face value, since ultimately the fund is revolved and some payment is retumed to the grower. This
complication will be neglected here, although it could be imponant in other contexts, and the tax
will be treated at face value. In practice, the impact of the tax on supply is small compared with
the effect of current levels of direct intervention. There is also a third effect due to the stocks
which are accumulated under market support. If it is expected that these stocks will be liquidated
in the near future, and if there is interremporal substitution in demand (for example through the
holding of stocks of intermediate goods), then current prices will be depressed, The effect of stocks
will be considered fully in a later section, At this point it will be assumed that any stocks are
effectively insulated from the market.

Under thess assumptions, the state of the wool market can be represented as in Figure 5, 8S is the
supply of wool by Australian wool producers; DD is the world demand for Australian wool by end
users (net of supply by other countries). In the absence of any market intervention, markets would
clear along these supply and demand curves to give a normal price Py and 8 normal quantity Qq.
When the corporation intervenes in the market, there are two effects, The wool tax ghifts the
supply curve upwards to S'S'. Market support purchases drive a wedge between supply and
demand, raising the price to P, increasing the quantity supplied to Qs, and reducing the quantity
dewanded 10 Qp.

The "normal” price and quantity aré of course a convenient fiction, the intersection of supply and
demand in a market free from intervention or overhanging stocks. They are useful benchmarks for
comparison. Clearly both supply and demand curves will move through time under the influence of
random shocks, and the normal price and quantity will fluctuate accondingly. Fortunately, the
absolute values of these quantities will not be important in the prisent analysis, which focuses on
the relative degree of market distortion,

Naturally, price formation in the wool market is in practice mvch more complex, Two major
omissions are the demand for stocks held for convenfence and produciion . moothing, and the role
of livestock dynamics and lags in production and conswaption. Of these defects, the cursory
treatment of private stock holding is probably the more defensible in a model which focuses on the
effect of public stock holding when these stocks are very Iarge. The proper handling of livestock
dynamics is a more difficult matter, and will be deferred for consideration in future research,

Under the assumption of lincar supply and demand, explicit formulas for the effect of intervention
on the market can be derived easily, and these are displayed in Equation 1, Figure 6 shows a
estimates of the degree of market distortion (the price matio P/Py) through time under different
elasticity assumptions (elasticities are as assumed in ABARE 1990b). On the basis of Figure 6 it
might scem reasonable to assums that current prices are at least 50 per cent above the normal price
level which would be observed in the absence of inlervention,

1t is, however, difficult to judge the precise effect of price support o the wool market, At the time
of this industry snapshot (early Jacuary 1991) there were hopes that the traditionplly & - iger
patteni of buying in the second half of the seasoss would retumn, and that demand would finally
pick up in response to the earlier reduction in the seserve price. The rather consefvative assumption
which will be made in this paper is that prices were stipported 25 per cent zbove their natural
lzvel, One reason for doing this is to make it clear that the cost estimates derived Tater in the paper
are not driven by extreme assumptions,

10




Francing the wool stockpile

I = ~(1/z) Log@lh(do™n)] + ®lh 0%l

where
N = risk premivm
d = leverage

. D Exp(-rt)

D = debt

V = value of collateral

o = volarility of the collateral
T = term of loan

r = risk free interest rate

l(d’ } = "M
N
/2 + Log(d)
hy oyt
1 1

Equation (2): Risk premium for debt secured by commeodity collateral

It was argued above that ownership of the wool stockpile can be broken down into debt and
equity. Not only does this framework lead to useful insights into the management and recent
history of the scheme, it allows the analytical tools of modem finance theory to be brought to bear,

There is a well developed theory for the pricing of all types of contingent claims or derivative
assets including debt, equity, and more complex financial instruments such as options and
underwriting guarantees, This theory, which relies upon Ito calculus and stochastic differential
squations, was originally developed by Black and Scholes (1973) in thelr path breaking work on
option pricing, and has been comprehensively generalised by Merton (1974, 1977). The best
general reference is Merton (1990, Chapters 12 and 13), which collects and updates the earlier
work. The notation used below will be consistent with this reference. The basic intuition behind
these methods Is that equity can be viewed as a call option over the assets of the firm, and that it
ez be valued using option valyation techniques.

Financial assets come in many forms, typically giving the holder a contingent right to & stream of
income, That is to say, the holder's rights depend on the state of the world, If a firm issues debt,

i1




Figure 7 Optimal stock disposal

then the debt holder is entitled 1o a specified stream of payments (interest and capital repayments)
at specified times unless the firm becomes insolvent; in this case the debt holder is enttled to the
residual value of the firm (net of the costs of bankruptey). Provided that there is no insolvency,
debt holders receive a risk free fixed income stream. Equity holders on the other hand carry all the
risk of day to day fluctuations in the value of the firm after debt servicing cbligations have been
met. Equity holders receive an uncertain stream of dividends paid at the discretion of the
management. Control of the firm ronmaliy rests with the equity holders, either directly or through
the appointment of management to act on their behalf. Debt holders exercise some control through
conditions of borrowing which they impose to protect their interest in the firm. However, as the
likelihood of insolvency increases, debt becomes more like equity and debt holders are lik:ly to
demand more influence on day 1o day management.

In applying Merton's contingent claims s -alysis, it will be assumed that the interest of the wool
growing industry in the Market Suppori Fund and the wool stockpile can be treated as equity.
Borrowers have first call on the valug of the stocks, and growers have a residual interest in what is
left after borrowers have been repaid. The market value of the collateral, that is of the wool
stockpile, plays the same role as the value of the firm in Merton's analysis (see Stulz and Johnson
1985 for an application of contingent claims analysis to evaluate secured or collateraiised debi).

The rate of interest required by a lender is made up of two pans. The risk free rate of interest
reflects the market value of funds in the future compared with their present value. Yhe risk
premium is the additional interest rate required by the lender to compensate for the possibility of
default and partial or complete non repayment of the loan. If it is assumed that lenders are risk

12
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Figure 8 Time path of prices under optimal disposat

The value of stocks is intimately bound up with the problem of optimal disposal, since the value is
just the present value of the income stream from disposal in the most profitable way, Optimal

disposal must trade off two effects. If stocks are sold o quickly, then the price will be driven
down. After all, the essence of the monopolist’s strategy is to restrict supply. But if stocks are sold
too slowly, storage costs are incurred, and the present value of the income diminishes with the
discount rate. Balancing these two ¢ffects leads 1o an optimal time path of disposal. Stock disposal
is thus an optimal control problem,

In setting up an optimal control problem, one must specify the sysiem to be controlled, the control
varables, the law of motion goveming the dynamics of the system, and the payolf to be
maximised (lnwiligator 1971, Seierstad and Sydsacter 1585). For the problem of optimal stock
disposal, this may be done as follows. The state of the system is the level of stocks g; the costate
variable is the shadow price or marginal value 07 *ocks v, the control variable is the market price;
the law of motion is just the accounting identity nich states thit the change in stocks is the net
sales from stock; the objective to be maximised is the presert value of the net buffer stock trading
profit (if the stock were being liguidated by the industry rather than by a banker then the "hidden
gains and losses” calculated from the industry supply curve would be included in the objective).
Both supply and demand will respond to the buffer stock disposal policy, and this response {5 built
in to the control problem,

Formally, the control problem is specified by a Hamiltonian function, which is set out in

Equation 3. The problem is to be solved as a free boundary problem (that is, the teminal time is
endogenous), subject to the constraint that stocks not be negative.

14
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Figure 9 The shadow price of stocks

Before tuming to the solution of this problem, consideration mus' be given to the question of
unceriainty. Both demand and supply are subject 1o random shocks and the optimal buffer stock
operator needs to take the resulting price fluctuations into account. Since the lender is risk neutral,
this can be done by replacing net buffer stock profits with the expscted value of net buffer stock
profits in the problem set out above.

Stochastic optimal control problems are, generaily speaking, very difficult to solve, Fortunately
however, under the assumptions made here, the lender's collateral valuation problem is a quadratic-
linea: optimal control problem and we can appeal to the Theil-Simon cerainty equivalence
principse (Theil 1957, Simon 19356, Laffont 1989 chapter 3). This states that in solving such a
problem 2 risk neutral optimiser will replace unknown future prices by their predicted values and
then act as if there were no uncertainty, This allows us essentially to ignore the issue of
uncertainty when valuing stocks, provided that the current normal price P, can be interpreted as the
expected future normal price, that is if the price ¥ is a mantingale (which is implicit in the
assumptions made above). The question of uncertainty will re-emerge later in 2 more substantive
form when the issue of collaieral volatility is discussed.

The stock valuation optimal control equation leads to linear differential equations which can be
solved in a straight forward manner using standard techniques, Supply and demand curves are
assumed to be linear, Supply and demand elasticities are the long term elasticities estimated by
ABARE (.6 and -1 respectively). The real risk free interest rate is assumed to be 9 per cent, as
estimated in ABARE (1990c). This value may seem high, but monetary policy has been and
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Figure 10 Debt and the value of stocks

remains tight. The cost of storage (net of interest costs) is estimated to be $20 per bale (Wool
Corporation estimate), and a bale is equivalent to 119 kilograms clean. Results are shown in the
following figures 7 to 10. The main conclusions to be drawn are as follows:

if stouks passed into the control of a lender then they would be sold gradually over a
period of about three and a half years;

prices would fall from 700 ¢/kg to around 450 c/kg (140 c/kg of this fall is due to the
cessation of market support buying, and the remaining 110 c/kg is due 1o stocks depressing
the market); they would then steadily sise over the next thres and » half years to 2 nommal
price of around 560 ¢/kg (assuming that underlying demand conditions do not change);

the present shadow price of wool is, at the margin, only sbout 330 ¢/kg; that is to say, if
the marginal cost of production is above this figure then a loss is being made; altematively,
if the Wool Comporation were able to act a5 & discriminating monopolist and dispose of
wmm outside the guarantesd price sector, then any price above 330 ¢/kg would look
proitaie;

10 value the stockpile a5 a whole the average shadow prics (ebout 400 c/kg) mather than the

marginal shadow price i5 appropriate; at this valuation the stock of 547 kt beld in January
1991 would be worth about $2.21b as collateral to & lender.
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5;’ = volatility of stockpile value

m= (22
¥
= markup of price over marginal cost
;’, = marginal value of stocks (y) over average value of stocks (T)
N = minus demand elasticity
e = supply elasticity
% = stocks (g) to production (Q) ratio

%’;’, = underlying priv< volasility (in unstabilised markes)

Equation (4): Volatility of the collatere}

Given this valuation, it is possible to estimate the leverage parameter d in equation (1), Wool
Corporation borrowkig are around $2.6b at present (January 1991), giving a crude leverage level of
about 1.17. Debt must, however, be discountsd at the risk free rate. Most Corporation bomowing
has been on 90 and 180 day terms, but some is being rescheduled on a Jonger teym basis, If a tenn
of one year is assumed, and the ABARE estimate for the risk free real izaerest rate of 9 percent is
applied, then effective leverage is 1.12. Over all, it would seem reasorable 1o assume that leverage
is in the range 1.05 to 1.15.

It is important 1o note that leverage increases as stocks accumulat.. It is easy to see that, at the

margin, if wool is bought into stock then the rate at which the value of stocks increases is the
shadow price, while the rate at which delt increases in the market price minus the wool tax, The
difference is positive at any reasonable value of the weol tax.

Volatility of the collateral

Consider now the volatility in the value of the wool stockpile as collateral, In the absence of any
market stabilisation, the price of wool will fluctuate due to random supply and demand shocks, In
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Figure 11 Volatility of the stockpile value

terms of Figure 4, the normal price P, and quantity €, will vary tandomly through time. Hinchy

and Fisher 1988 estimated that the underlying price volatility in the wool market (relative standard
deviation) was around 18, Market price fluctuations will naturally flow through into variations in
mﬂm of wool stocks, but the extent to which this happens depends on the nature of the price

Consider first the case of temporary price fluctuations. In year 1 the price is P;; in year 2 the price
is P, = P, + {, where { is a temporary fluctuation with expectation zero, The expected price in
year 2 is still P, Thus the fluctuation § does not influence the shadow price of stocks, or the price
at which the stockholder is willing to sell. The quantity which actually sells at this price will of
course vary in an unpredictable way as the net demand shifts, A monopoly stock holder will thus
m to ;:?pomy net demand fluctuations by keeping the price steady and varying the rate of

Another way of coming to this conclusion is to appeal to Theil-Simon centainty equivalence, By
definition, temporary price fluctustions do not change expected supply and demsnd, The conirol
variable (price) depends only on expecied supply and demand.

1f pet demand unexpectedly increases by 8x, then the wealth of the stock holder increases by
8V = (py)Bx (Note that p is the price received,  is the marginal cost of supplying from stock).
With 2 little algebra it can be seen that, ynder temporary shocks, the volatility in the value of the
stockpile is given by the formula in line 1 of Equation 4, :
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shadow price of about 340 c/kg. Using this price the stockpile would be valued by a lender at
about $2.21b.

Cnsporation debt is around $2.6b, This debt is a mixture of 90 day and 160 day debt and longer
term finance, If an average term of around one year is assumed (this is also a conservative
assumption), then the Corporation’s leverage would appear to be in the range 1.05 to 115 (it is
centainly greater than one), Using this information it is possible 10 calculate the risk premium
which one would expect 1o apply (o this debt were it not underwritien by the Govemment (see

Figure 12),

1t is not pussible to be very precise, because the Tisk premium varies quite considerably over the
assumed range of the parameters, On the basis of Figure 12, any figure between 10 and 20 per
cent would seem to be defensible, These are quite large numbers, On a debt of $2,6b the annual
expected cost of the Government guaraniee would be, in present value terms, about $370m (see the
calculation below). This implicit assistance to the industry might be compared with the net wool
tax (contributions minus repayments) paid by the industry of $33m in 19§9-90.

Policy implications for the wool industry

The starting point for any consideration of policy m ast be the facts of the current situation. The
wool industry has a high level of debt, high levesage and consequently a very high real cost of
borrowing. Stock holdin3 is very expensive for i industry, although the true cost of stock holding
is hidden by the Government guarantee on the Corporation debt. A further increase in stocks must
increase the level of debt. Further more, additional stocks will increase leverage, leading to a
higher risk premium and a higher cost of stock holding both for new and existing stocks, Only a
small increase in leverage is needed to cause an explosive increase in these costs, At present the
costs of excessive stock holding is concealed from the industry and passed on to the public sector
as a contingent liability. A contingent liability may not appear o some a8 A real cost but recent
Australian experience, particularly in Victoria, illustrates that the truth is otherwise.

The wool industry is commitied to a high price policy waich many observers believe can only be
sustained by continued purchases for stock. A number of supply control measures are at pressnt
being considered, but unless they work quickly and effectively stocks must continue to grow, The
Australian Bureau of Agriculture and Resource Economics has forecast that stocks will increase to
6 million bales by the end of 1991-92 (ABARE 1990d}, with snbstantial additional stocks being
held on farm, If this wool is bought into stock at anything like the cument price then the
implications for the true cost of borrowing are alaming.

Some observers have called recently for the dismantling of the Wool Reserve Price Scheme and a
retum (o market clearing conditions (Stoeckel et al. 1990), It is cenainly difficult to see the
industry continuing on its current course for much longer. The state of the wool market is widely
seen as a wool industry problem which must be solved by the industry. But is it really an industry
problem any longer?

Some light can be thrown on this issue by a simple calculation of the true value of the growers’
equity in the current stockpile, The main tangible -sset of the Wool Corporation is its wool, which
was valued above at $2.21b. However there « o lability (nominally $2,6b) to lenders secured
against this asset, and when this liability is deducted the net value of the growers’ equity may be
quite small, The cormrect way to value the Corporation’s debt is to discount it at the risk adjusted
rate, Using an upper bound risk premium of 20 percent, plus a risk free raie of 9 pervent, and
assuming an average term of one year, the current value of the debt obligation is aboyt §2.02b,
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The value of the industry’s equity in the stock pile is the rosidual, around $195m. The industry's

equity is small but positive because there is some possibility of trading out of the negative
pasition, regaying the debt, and realising a profit. If a lower bound on the sisk premium were used
in this calculation (say 10 per cent instead of 20 per cent), then the industry’s equity would be
even lower. The industry owns, afier debt obligations and real borrowing costs, virtually none of
the stockpile. By a similar calculation the public liability is the present value of obligations to
lenders (discounted at the risk free rate), minus the expected value of the stocks in default. This
amounts to about $370m.

There is thus a severe "moral hazard" problem in leaving wool policy in industry hands, If industry
policies were to devalue the stocks or increase the debt secured against those stocks, then the cost
to the wool industry would be negligible, At the worst its equity of $195m could be wiped out.
Who does own the weal stockpile? By borrowing against it, the industry has passed virtually all of
its interest in the asset to its lenders. Once the debt is underwritten, the lenders no longer care what
happens 1o the asset. The lenders’ interest has been passed on to the guarantor, Thus it can be
argued that the stockpile should be managed not in the indusny interest but in the public interest,
Presumably this implies that stocks should be liquidated in a time optimal fashion using methods
which are similar to those of this paper,

The Wool Act 1987 states that the objective of the Corporation is to “increase the commercial
retums fo Ausiralian woolgrowers,” If industry equity in the stockpile were substantiel, then this
objective might be appropriate for managing the stockpile, but under current circumstances it is
not. Consider, for example, the pmposal that current stocks shonld be quarantined from the market,
Taken to its limit such an approach is equivalent to destruction of stocks (which removes them
permanently from the market). This policy would probably be in the industry interest, since
proceeds from selling stocks would go almost entirely to lenders and not to the industry, and stock
disposal would depress prices. It would not however be in the public interest. The wool in the
stockpile is not valueless, Jts economic value, even at the margin, is around 330c/kg. Destruction
of this asset, or failure to use it in the most profitable way, would not be in the public interest.

The wool industry has already received substantial assistance through higher prices on current and
previous production, To manage stocks other than in a socially optimal manner should be
recognised for what it is - additional assistance to the industry,

To summarise, there are three main points which emerge from this analysis, First, any further stock
accumulation and borrowing appears unwise. Any benefits from stock holding (for example
through income stabilisation and risk reduction) must be assessed as small when compared with the
high costs of stock holding. Second, wool policy is no longer an industry matter, There is a
significant risk that the debt guarantee will be called, at great public expense, and the wool
industry does not have any incentive o manage stocks in the public interest, Indeed, to do so
would be contrary to the Cozpomnon's statutory obligations, Third, no matter what happens to
industry arrangements in the coming months, the stocks will still be there and stock management is
the real policy issue, Optimal disposal of stocks would be in the public interest,

Implications for the theory of commodity price stabilisation

I retum now to the question raised 22 the beginning, Can 2 commodity stabilisation scheme avoid
the gambler's ruin by borrowing secured against siocks? At first sight the answer suggested by
theory may seem to be a partial yes (despite the experience of the Australien wool industry),
especially if real interest rates ane Jow and the risk premium can be kept very smull, If borrowing
costs are low then the extent to which a grower levy or a fixed government funding commitment
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can support stock acquisition will be much greater than it would be without borrowing, Ultimately
the gambler's uin will occur, but the fime fo ruin will be greater by several orders of magnitude,
and the likelihood of ruin in a given time frame will be much less, ~

Is it possible to arrange finance so that the risk premium remains small? Meren's formula shows
that the risk premium grows with leverage but declines with the tenm of the loan. Long ferm
financing can off-set the growth in the risk premium,

What determines the term of the loan? In Merton's framework arbitrage determines 2 relationship
between the length of the loan, leverage and volatility, but the sctual Jength of the loan is
indeterminate, In discussing the wool industry, the term of the loan was treated as given by
industry practice, It is only with the introduction of asymmetric information and the conflict of
interest between debt and equity that the indeterminacy is resolved, Put simply, a lender is
unwilling fo extend the term of the loan indefinitcly because of the fear that the equity holders will
have time to devalue the collateral by excess production. The conflict of interest between lender
and borrower is the obstacle to long teisa financing of commodity schemes, Experience with the
wool industry bears out this insight. As mentioned above, the wool industry is restructuring its debt
towards longer term sources of finance, It has only been able 10 do so, however, since the
govemment guarantee has been in place.

To conclude, stock acquisition in a commodity stabilisation scheme such as the Australian wool
marketing system can be financed in pant by borrowing, reducing the financial input required by
industry or the govemment. There is, however, u conflict of interest between debt and equity which
means that finance ¢ only avirdle on bt terms, As stocks bulld up the risk premium rises
rapidly and beyorvi & ceitain point the coss of siock holding increases very rapidly, The scheme is
then subject to speculative attack and eventyal failure as in the models of Townsend (1977) and
Salant(1983).

If government intervenes and underwrites the: borrowing, then the risk is transferred to the public
sector, leading to an acute conflict between the industry and the public interest. This outcome is
weli iltustrated by the current crisis in the Austraiian weol marketing arrangements,
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