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ANALYZING AN AGRICULTURAL MARKETING QUOTAx

Richard Bafichello

Jotroduction

Marketing qﬁotas have emerged during the decade of the seventies as a
maj_or instrument of Canadian agricultural policy. This is partly due to the |
.incre'ased formation of farm marketing boardsl in generai ¢ but nbre importantly,
to the increased number of boards which have acquired the power to restrict
output or manage aggregate supply. The increased willingness of the government
to grant these powers (and their attendant instrument of control, marketing
quotas) reflects its des1re to pay farmers higher prices yet avoid incurring
costly and enbarrassmg surpluses of farm products. However, one effect of
these supply restrictions conbi_ned_with regulated prices is the diffi_culty- in
observing and estimating the actual supply curve. This leads to difficulty in
determining the economic effects of the regulation, such as how resource
allocation is being altered and how much income is being transferred from
consumers to producers. | |

This problem exists more widely than in the supply managed (i.e., dairy
_ and poultry) sectors of Canadian agricuiture. It arises whenever aggregate |
market supply is restricted by a quota and not determined by individual
producer behavior, effectively preventing the industry supply price from being
dbserved at the margin of production. Some examples include the Israeli dairy

and poultry industries, the English ho{) and potato industries and the

*A preliminary version of this paper was presented at the Canadian
Economics Association annual meeting in Vancouver, B.C., June 1983. .

Due to its gradual evolution, this paper has benefitted from the
comments of many people, including workshop participants at Maryland,
Minnesota, U.B.C. and Yale, but I would particularly like to thank Robert
Allen, Jonathan Eaton, Daniel Gordon, John Graham, Herbert Grubel, Michel
Patry, Anthony Scott and John Strauss. Responsibility for remaining errors
rests, of course, with me. The Social Sciences and Humanities Research
Council of Canada provided partial financial support for this research
which is gratefully acknowledged.




Australian daliry industry.2 Although marketing boards are pfevalent in some
The marketing boards which provide the basis for this analysis can be described
as producer cartels where a monopoly solution may be sought and where the
proceeds of the monopoly tax goes to holders of the quota (e.g., the
producers).

Unlike the import quotas so commonly found in parts of the foreign
trade sector these agricultural quotas are held by a large number of firms and
they are often traded in markets with observable prices. It is the dbjective
of this paper to show that when this quota market data is combined with
1nst1tut10na1 detalls such as pricing and quota allocation rules much can often
be disclosed about aggregate supply prices and the: economlc effects of the
.regulatlon.

It should be made clear at'the outset, that we are concerned with
markéting quotas which ate defined in terms of production, and which can
'_usually be purchased or soméhow‘obtained ih an incremental fashion. The crux
of the matter is that the purchase or sale of this asset is a marginal
deciéion, determined by the usual criteria at the margin of production., This
is in contrast to a license restriction, where entry to the industry is
conditional upon the acquisition of a license, yet output is not restricted by
the license. The distinction is important for the exercise undertaken in this
paper, because the quota will attract only marginal rents whereas the license
will attract inframarginal rents,

Although it is not new to use quota stock prices to infer output suoply
prlces, the steps incorporated here represent an increase in complexity over
the procedure usually followed. The standard treatment in analyzing quota
prices is to multiply the stock value by a current nominal interest rate to

obtain the annual rent, 1In fact, the research reported here has been largely




motivated by serious shortcomings of this procedure observed in épplying it to
the British Columbia dairy industry. For example, the sta:dard treatment
provided no explanation for the rapid increase in B.C. milk quota values in the
1975-76 period (see Appendix 1). 1In several jurisdictions, notably both the
B.C. egg and milk industries, it is difficult to rationally explain or - |
cbnprehend currently high levels of quota values using the standard model.
Finally, in talking to individual farmers and agricultural bankers, references
to capital gains from the quota and a brief "payback period" are commonly made,
yet there is no systematic consideration of theSé factors in i:he standard
model. | |

The model reported in this paper represents an attempt to analyze quo-
tas more reallstlcally, drawing on well developed procedures for valumg other
fmanc1a1 assets such as common stocks. Although attention is given to the
potentlally important factor of quota returns additional to current productlon
rents (e.g., capital gains) » it is the risk associated with quotas that is
particularly important.- We suggest that one part of this risk is the
possibility that government policy will change, reducing the regulat_ion%reata}
rents of the quota .system, and that this is an important component of the
unusually large apparent discount rates (earnings/price ratios) which are
| cbserved. An application of these procedures is made to the B.C. dairy
industry with the objective of more accurately estimating the supply price of
milk.

Standard treatments of this quota (Arcus, Grubel and Schwindt, Veeman)
usually feature two steps. The industry equilibrium is described by Fig. 1,
with industry output restricted from an unrecjulated Qe to the restricted level

0.3 This creates a wedge between the demand price P and the supply




price C, measured by the rent, R. Secondly, the quota is assumed to take on a
value equal to the discounted stream of these rents. When this stream occurs
in perpetuity, the price of quota Pg is simply eqhal to R/r where r is the rate
of interest.

Unfortunately, few investments or capital assets are accurately

described so simply and'marketing quotas are no exception. In the analysis of

Q q,
Figure 1

common stock prices, their determinants are specified in a valuation model,
(e.g.. Elton and Gruber, 1981, p. 397); the most theotetically attractive and
widely used of which is the net present value or discounted cash flow model.
Accordingly, financial assets such as stocks are generally valued and, with
conpetition, priced as the present value of the stream of net returns accruing

to ownership of that asset and expressed in the familiar net present value

equation,
N F
Po= I eyt
i=o 7Ty

(1)

where Py = price of a unit of asset

F; = net return or benefit from one unit of the asset in period i -

rj = interest rate in period i

N = expected life of the asset.




Although general, this equation makes onerous informational demands for
an asset of any reasonable life. This is true for the stock analyst, the - |
farmer contemplating quota purchase or sale ahd the economist trying fo analyze
the industry. Some simplification is necessary, and one possible response is
to assume a constant level over time of both the discount fate and the net
returns. In ﬁerms of the farm investor this is equivalent to using an expected
average long run discount rate and net return in his valuation of the quota, a
reasonable formulation given the uncertainties facing a prospective quota
market participant. The value equation theﬁ becomes

N

o X
< i=0 (1+r)i

(2)
This sinplification is very helpful fér analysis of the asset because
now the quota investment can be treated as én"annuity. When F{ =F and rj = r,
the het present value equation can be solved for one of Pg, F, r, or N Qhén the
bther three are known.  The farmer in his quota purchase decision essentially
solves for Py, given his known or calculated values for the other three, the
familiar stock valuation problem. However, the economist wishing to determine
the economic effects of this regulation faces a different pfoblem. Because the
quota asset often trades as a stock but is not usually rented, the market price
of quota (Pg) can be observed and the rental price normally cannot. After the
deiermination of N and r, however} one can calculate the net returns, F, and
subsequently the supply price, C. This describes the general strategy of the
paper.

What we obtain from this procedure is an estimate of a point on the

industry supply curve. More specifically, it is the supply price of the subset
of farmers who are trading quota, the relevant aggregate margin of production.

This method does not provide the slope or elasticity of the supply curve.
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Because that information must be provided from other methods and data we cannot
determine the unregulated industry equilibrium solely from analyzing quota
price data. We can also interpret this supply price estimate as being drawn
from the long run supply curve. This is suggested by the nature of the quota
purchase or sale decision as a capital decision, and this interpretation.is
‘strengthened by the five-year prohibition on the resale of quota observed in
the British Colunbia dairy industry. Finally, although it may be attractive to
assume that this supply price enbodies the usual profit-maximizing conditions,
: the.only condition we actually assume is that farmers maximize profit with
respect to their quota purchase or sale decision, equalizing the demand price
for quota across farms (footnotes 9 and 10 elaborate). |

Before empirically applying such a simplified present value model as
(2) directly to agricultural quotas, two issues remain to be addressed. First,
we must determine whether the marginal rents, R of Figure 1, éxhaust the flow
returns, F, which determine the quota stock price. Secondly, following casual
~ observations that these quotas ére ﬁrisky“ assets we must consider whether this
risk is appropriately captured in the discount rate and how it can be measured.
Returns to the Quota |

One feature of agriculturallquotas is the likelihood that current -
production rents do not provide a complete account of the expected annual net
returns which determine the stock price. Jusﬁ as the ownership of a common
stock may yield both dividends and capital gains, so may the ownership of a
quota. In the former case, when a firm does not distribute all earnings as
dividends, future dividends, hence share prices, can be gxpected to grow at
some rate, g, from the reinvestment of retained earmnings. As this becomes

expected, capitalization into the stock value occurs.
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In the case of agricultural quotas, production rents may also be ex-

' pected to grow over time, even in real terms. This is due to the likelihood of
continued techniéal change in the production of the commodity combined with the
particular pricing methods which have become institutlionalized. Pricing is
often determined by a cost-based formula which fails to capture fully the
technical improvements being adopted at the economic margin of production and
which is revised infrecjuently enough to fail to capture most input
substitution. The net result of these formulae is an upward-biased measure and
growth rate of costs, hence prices which grow to systematically increase
production rents as long as these conditions continue. }In markets where they
are observed and expected to continue, quotas will continue to increase in
value and this expectation of capital gains will be capitalized. One method of
-i.ncorporating these expectations is to reduce the discount rate by the expected

- growth rate, g, modifying the value equation to (3),
' F
P '23 —
. Q- i=o0 (1 + r-g)
where g = the expected rate of growth in the price of quota or the production

rent. Only if we ignore the existence of capital gains will this analysis
yield the biased results suggested in Schmitz (1983).

Our interpretation of capital gains from quota ownership must be broad
enough to encompass more than price appreciation of the asset. It is often
necessary to add new quota to the system to accommodate demand growth and this
is sometimes accomplished, at least in part, by giving new quantity allocations
to existing holders of thé quota. Because demand growth precedes this increased
supply of quota, dilution of stock value does not occur, and as 1or1§ as indi-
vidual holders of the stock are given at least some of the new issue, it can be
handled analytically as a capital gain. Of critical importance for the

analysis is the usual rule by which new quota is allocated to existing holders.




A proportional allocation, expected to add one percent per annum to a farmer's
quantity of quota, is equivalent to an additional expected annual capital gain
of one percent, and this consideration can be incorpotated in equation (3) by
adjusting the value of g.4 '

This discussion of net returns is cqmplete only if current production
rents and capital gains exhaust thé benefits of quota ownership. However there
would appear to be another benefit included in F which acc:ues'to purchasers of
quota and is due to the tax system. Those who purchase quota may deduct from
income an allowance for depreciation of the quota (essentially a capital cost
~allowance), even though quoté does not depreciate in the usual sense and in
fact typically appreciates in value. This tax advantage does not last forever,
as it is "recaptured" in capital gains taxation upon eventual sale. It is in
essence an interést-fréehloan which grows as depreciation is claimed and}con—
tinues until the quota is sold. |

The present value of this Eax advantage per dollar of purchased quota, -
including both the benefits from tax deductions'during quotaﬂownership and thé‘
cost of paying back those deductions upon eventual sale (recépture),bis given

by TS (tax savings) in equation (4)

fo 1-f n (<) n :
IS =2— [1 - = "] - (1-(1-£) "] (%)
f+p 1+p (1-p)®

where: £ = allowed rate of depreciation

6 = effective marginal tax rate
¢ = nominal discount rate of quota purchaser
n = expected holding period

This present value of the tax advantage from quota ownership represents
the extra amount a profit-maximizing purchaser would be willing to pay for each
dollar of quota bought. Rather than translate this into an artificially con-

stant annual flow as part of F (equation 3) it can be used directly to deflate




the observed market price (which aiready includes TS). Equation (3) can then
be written with R, the production rent, substituted for F =nd with the market
price, Pp, having been appropriately adjusted. )

Beneficiaries of supply control regimes often suggest that additional
benefits are conferred on quota holders. A number of these benefits may in’
fact flow from the regulatory regime, and taken collectively, they can form the
basis for some valﬁe placed by producers on belonging to the regulatory regime
or cartel. However, one relevant question is whether these benefits are margi-
ﬁal or inframarginal in nature. The producer purchasing incremental quota, who
is already a menber of the cartel, enjoying the stability and predictability of
price, a certain market for his product, and so forth, will not pay more for |
those "environmental" benefits which he receives regardlessb of whether he bﬁys
"quota or not. The value ‘of belonging to the cartel is the sdm of all
inframarginal rents enjoyed by the marginal producer relative to the rents he
-would enjoy in an unregulated regime. This would enter his demand price for a
license, as discussed earlier. Alternatively, in a situation with no licensing
as such, it would determine how many resources a producer would be willing / to
spend to lobby the government to preserve the regulatory regime. It would have
no effect on his demand for incremental quota, where only marginal costs and
benefits apply".5

However, this is not to deny that some features of the marketing board
regime may have shifted the industry supply curve. It is possible that the
board causes producer prices to be more stable and this may have effectively
lowered farm coéts, shifting the industry supply curve to the right.® 1In this

case, these new supply conditions form the basis for farm decision-making and

the supply price revealed by analyzing quota prices is along the "new"
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supply curve. Being unable with current data to estimate the "old" sgpply
curve we can identify neither the sign nor the size of the net effect of the
board. Even if these effects were measured, they should not be added to the
quota's net returns because they are already inplicit in cbserved quota prices.
The Di Pat d_Ouot s

Choosing an appropriate inferest rate to discount future returns
necessarily involves considering the risk associated with the asset. This
means determining the level of returns additional to the risk-free return
(i.é., the "risk premium") which is necessary to compensate holder_s of this
asset for the risk expected from it. The risk of an asset ig usually meésured
by the probable dispersion (variance) of its future returns and decomposed into
SyStematic (market—reléted)‘and unsystematic (firm-specific) portions. With
pérfect capital markets, the‘narket valuation of this risk depends on the
extent 6f the systematic risk (the asset's "B" value), or on the variance and
covariances of its feturns with those of alternative assets.

There is n0'qpestion that the outcomes associated with agricultural
quotas are uncertéin. Net returns vary. sometimes substantially, for all the
reasons one might expect in an ag;icultural enterprise. In the dairy industry,
for example, net returns fluctuate with weather (e.g., crop and milk yield),
biological factors (e.g., herd health, reproductive success and milk yield),
input and output price changes and newly available inputs (techno1ogy)._ In
turn, these sources of variance in expected returns can be'classified into
systematic and unsystematic risk components, just as can be done with the
variance of a stock's returns.

Recent experience in the Canadian dairy industry suggests that at least

part of the variance in net returns in that industry is systematic. The
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increase in_réal interest rates in the early 1980's affected this industry like
many others: reductioﬁs in net cash flow, some bankruptcies and a notable fall
in real quota prices (Appendix 1). The ensuing recession in 1982-1983 led to
unexpected reductions in scheduled industrial milk price increases. Demand
growth for many dairy products also fell over this period, resulting in
industrial milk quota reductions at the farm level. ‘

Bearing in mind that a unit of quota is like a shafe in the stock of
the dairy industry, unsystematic risk arises'from farm and industry-specific
sources. These can include most of the factors listed above, and arguably
unsystematic risk is the larger component of the total variance in expected
feturﬁs. This risk is diversifiable and with well-functioning capital markets
and unrestricted quota trade, no risk premium from this éourée should be
demanded by the market, hence included in the discount rate. Lermer and
Stanbury (1983) make this argument and corduct their empirical work
accordingly. | |

In practice, this position may be too strong becéuse there appear to be
some impediments to complete diversification. First, there are a variety of
quota transfer restrictions which vary by jurisdiction and doya?pear to
effectively reduce transactions. This exacerbates the problem of "thin"
markets which already affect a number of jurisdictions (e.g., the poultry
industry in Western Canada). Second, the size of typical asset holdings in
some quota—controlied industries (e.g., the B.C. dairy industry) are well in
excess of a million dollars. The absolute size of a diversified asset
portfolio may force some farms to remain incompletely diversified unless they
issue shares, at least given present capital markets. And.widely-held

(non-family) share issue is often prevented by board regulations.
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In sum, even though there would appear to be less than average
systematic risk in holding these quotas, hence a small risk premium, there may
be some market premium for bearing unsystematic risk due to incomplete
diversification. Although we do not presently have the data to measure it, we
conclude that the appropriate discount rate should incorporate some modest
premium for this familiar (variancé, covariance-based) type of risk.

However, there is a less common feature of these agricultural quotas
~which indeed contributes much risk and this relates to the}regulated structure
of the industry. Because the size of the net returns and the existence of the
‘quota itself are conditional upon.government—granted powers, regulations and
poiicies of the industry, there is some probability, A , that the government
will change or even eliminate those rules and policies. In the extreme these
possible changesAwill eliminate the total value of the asset and, at the very
least, the future returns and value of the asset would be redﬁced.

This type of risk might be described aS’"policy risk". Its magnitude
is based upon the uncertain predictions of future government policy change or
requlatory board decisions, not on the more familiar basis of an historical |
time series of returns variability. This risk, that the return some period
might with probability A be negative and as large as the asset price itself,
affects the expected value of the aéset instead of the variance of its future
returns, the risk incorporated in the discount rate. As such, it is analogous
to the default risk faced by international lenders, notably commercial banks
lending to foreign governments as analyzed recently by Eaton and Gersovitz

(1981) and Kletzer (1984). Just as a poor country may default on the répayment
bof its international borrowings with some probability, ldwering the expected

value of the lender's portfolio, so may a government change its agricultural
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policy with some probability, making the quota purchaser's investment worthless
in that situation and reducing its expected value in any case.’

This situation can be modelied most simply by making this default risk
discrete — either the quota.regime is scrapped causing the loss of the quota
value itself, or it is maintained, with the flow of benefits as described in
(3).. This adds a default term to our value equation, and with each situation
weighted by its respective probability we arrive at (5), the expected value of

the quota,

N
Po= (1 -MF = —1——1 + A(-PQ)z——l——.-1 (5)
i=0 Q+r-p) 1 + r-p)

where 1 is the probability that the quota scheme will be scrapped, causing
rents, R, to fall to zero.8 '
Nothing has yet been mentioned of the remaining variable in this
expected value equation, the time horizon of the investment, N. How we
interpret and treat this variable is not ihdependent of how we handle default
risk. In the discussion above, the quota's risk is broken into two components.
Systematic risk is incorporated yia some risk premium in the discount rate, and
défault risk is included as a probability A affecting the quota's expected
value. The expected life of the quota was implicitly assumed to be a very
large number. For reasons of simplicity and because we have no clear
information to the contrary, we procede assuming an asset life of infinity.
Alternatively, one could express the default risk not by this parameter
but by shortening the expected asset life (planning horizon) to some finite

number of years. This procedure is artificial in one sense because an increase
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in perceived default risk will appear as if the planning horizon was shortened
despite no actual change in expected asset life. But it does have the
intuitive appeal of corresponding to the notion of a "payback period" and for
our purpose of estimating R from values of PQ these two altemative depictions
of defalilt risk are almost equivalent. In the empirical part of the paper,
éalculations of this payback period will also be presented.

With an infinite time horizon, equation (5) can be simplified, and
collecting terms it becomes (6)

(1-2)F

r+A-g

Applying this model of quota pricing to determine industry supply price
in a competitive environment, we can incorporate the tax benefits of quota
ownership as discussed earlier by défla_ting the observed quota price by the
present value of the tax adVantage. If we denote this adjusted quota price as
I""F"LQ, we can express equation (6) directly in terms of marginal production rents
R. The supply price, C, is the output price less the production rent, and R is

given in (7) by rearrahging (6).

R=(M)p* (7)
1-2 Q

If we let r* = 5—%5 , our operational equation R = *Poy ig
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similar to the standard procedure (R = iPq) initially criticized. The

difference is in the structure and empirical choice involved in the right hand

o

side variables. It would be fortuitous if a nominal marke. interest rate was
the appropfiate value for r*.

To illustrate the application of these conceptual tools to an empirical
situation, we will examine fluid milk quotas in the British Columbia dairy
industry in 1980 to determine the supply price of milk at that time. The
advantages of this particular empirical application are that the B.C. fluid
quota market includes most of the features noted above, we are able to measure
thé default risk of the quota, conditional upon discount rates chosen, and this
market features the highest price of fluid quota in Canada.

EBmoirical Application: The B.C. Milk Industry

Before proceeding with quantifying equation (5), a few details on the
institutional structure of the B.C. dairy industry may be in order. As with
most dairy industries, there isba two part market for milk, a fluid or freéh
milk ("Class I") market and a manufactured or industrial milk market, producing
chéese, butter, ice cream and skim milk powder. Virtually all producers ship
to both markets and health or quality standards are likewise the same. Farm
prices paid for fluid milk are formula determined, and the seven component in-
dices reflect movement in general inflation, wages and salaries, and a selec~
tion of milk inputs. The formula is cénstructed as a ten year moving average
and consequently the milk price is reasonably straightforward to predict.
Because the fluid price is attractive, access to this market is restricted by
fluid milk quotas. Individuals face relatively few barriers to the'transfer of
quota between farms, subject to certain minimum levels on the size of the

transaction and a five year holding period before resale. Consequently, an
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active market exists, including a number of quota brokers.
The industrial (manufacturing) milk price is also determined by a for-
mula, this time at the federal level, and although this price is considerably

lower than the B.C. fluid price, it is still .sufficiently attractive to B.C.

milk producers to require additional quota restrictions to keep total B.C. pro-

duction of industrial milk within the province's allocated quota. This quota,
dalled market sharing quota or MSQ, is distinct from fluid quota (although not
unrelated, as will be seen later). These regulations put all of a producer's '
output under the const;aint of a quota although this was not always so. B.C.
‘only entered the national milk Supply management scheme, under which authority
for MSQ exists, in 1973 and £he provincial MSQ allocation became a binding con-
straint only in 1975. This detail is important, as it later provides us with
the means of calculating the discount rate. Unlike fluid.quota'in B.C,‘or MSQ
in Alberté, Ontario and Quebec, MSQ in B.C. is not traded but allocated admin-
istratively on the basis of a variety of criteria.

One of these criteria is relevant to the demand for fluid quota because
since 1976 some MSQ has been provided free of charge to certain fluid quota
purchases. To ensure-a margin of flexibility to dairymen in meeting their
-fiuid quota, given the inévitable production fluctuations due to weather, herd
health, or other biological factors, the Board has usually promised fluid quota
purchasers whatever additional MSQ is necessary (if any) to cover milk produc-
tion of 10 peréent above their new fluid quota'holding. Like the tax provision
noted earlier, this rule provides an additional benefit to fluid quota buyers,
increasing the value of F. Also, this benefit will be most valuable to those
producers who qualify for the full 10 percent MSQ allocation (and who can be

expected to dominate the market). If we assume that MSQ is as valuable as fluid
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quota (likely an upward biased estimate of MSQ value because the corresponding
milk price is only seventy percent of the fluid milk price), then this benefit
is worth one-tenth of the value of fluid quota. If this does overstate the
value of the benefit we will understate the production rent and overstate the
supply price by an amount less than 10 percent.

Now we turn to determining the values of P*q, g, r and A for equation
(7). Both Pq and g can be determined with quota price data generated in the
fluid quota market for the Lower Fraser Valley region, the major dairy
. production reg_ion of B.C. As data from this nérket are the empirical backbone
of the paper some discussion of their nature and accuracy may be useful.
Subject to minimum transaction size and resale restrictions, fluid quota
transfers relatively freely among producers (usually through the intermediary
of a broker). The regulatory body, -i:he Milk 'Board»,_neither taxes nor otherwise
controls the terms of the transaction. The data we use are gross of brokerage
fees and collected ultimately from the brokers themselves. Sincé 1978 the
provincial Ministry of Pgriculture and Food has collected these data on a
- monthly basis, published with a series of other input prices, while those for
1971-1977 were collected directly by the author and Grubel and Schwindt (1977).
Annual averages and rates of change are found in Appendix 1. The number of
traders and transactions indicate that prices are competitively determined,
and information about these prices is pbssessed widely enough to result in a
low dispersion of transaction prices each month. 9,10

In conclusion, these data_ appear to be reasonably clean and appropriate
for our purpose. Any periodic noise in monthly figures will be minimized by
our use of annual averages. The average quota price observed in 1980 is $155
per pound of daily production, or $96.44 per annual hectolitré, corresponding

to our variable Pg,
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This value must now be adjusted to P*g in order to take into account
the two benefits which distinguish F from R. The first adjustment is necessary
to account for the capitalization of tax benefits accruing to quota purchasers.
Enpirical estimates of the present value of this tax saVing (equation 4) are
between 1.75 and 1.78 percent of the purchase price (Barichello and Glenday,
1983) . When the stock price is deflated by the mean estimate it becomes $94.77.

A second adjustment is needed to account for the capitalization of the
benefit of free MSQ allocation to quota buyers. Valuing this benefit at 10
percent of the value of fluid quota as argued above, observed quota prices
Shoula be deflatedv by 1.1, yielding an adjusted quota stock pricé of $86.15.
"Ihis- price »corrgsponds to P*q of equation (7) and is the average market price
purged of both tax and MSQ benefits to reflect only production rents, R.

| v'I'r.xe value of g, the expected rate of capital gain, could be determined
from the time path of net returns, but because it is unavailable for this
| _pe'riod_.we rely upon the time series of quota prices. However, the striking
chéracteristic of this price series is its erratic nature, especially when seen
in real terms. The year to year change in real price has ranged from -17 to +49
percent within thé 1971 to 1983 period, all of this in an industry with a
stable pricing formula and sustained but gradual improvements in technology.
The negative real price changes have been usually associated with rapid
increases in an input price, such as grain prices (1973) or interest rates
(1981-82), andlthe most dramatic increases in real price occurred with the
initial (1975) imposition of and subsequent (1978, 1983) cutbac_ks in MSQ.

This price change series does pose a challenge for the formation of
expectations of future capital gains. Because we have no observations on the

actual expectations process of market participants, we assume it displays the
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following characteristics. First, with this history of unanticipated events
and large resulting quota price response in both directions, producers are
assumed to place a small weight on any one year's experience. This is
equivalént to considering a long series of price changes to keep small the
impact of any one year's new price change -information. Secondly, because
recent price changes do little to depreciate the value of older price change
information, we assume ﬁhat all have some relévance and that the weight given
to each dbservation falls modestly from new to older cbservations. Finally, if
sdme event is considered sufficiently rare or unique, it may receive a
particularly low weight in the expectation. It may generally be difficult to
define a unique event, but one éuch example would seem to be clear in this time
series,

One method of vincorporating these considerations in a systematic and
straightforward nénner is to use geometrically declining weights for the nine
years of available price change data (1972 to 1980), beginning with the most
recerit (1980) dbservation. The expected value of g is then approximated from

this series as

g g
g= I g/ 1 i
i=1 1=1

with i = 1 representing 1980, summing back in time to 1972. To keep the time |
profile of weights (ki) relatively flat we choose k = 0.95. Wwhen surveying the
1971-1980 period, one event stands out as a unique occurrence for the B.C. milk
~ market, the initial introduction of the industrial milk quota (MSQ). Although
this federal program, including quotas, was introduced earlier, MSQ became a
binding constraint on B.C. milk producers only during 1975. It forced many
producers to reduce odtput or purchase fluid quota, resulting in a dramatic
jump in fluid quota prices which industry participants have subsequently viewed
as a one-time event. Therefore, we have reduced the weight applied to this
1975 dbservation to 6ne-half of what it otherwise would be.
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When applied to the data of Appendix I, these procedures give for 1980
a long run expected ratev of real capital gain of 8.0 percent. With a price
series as variablg as this, some of the different possible expectations models
can produce quite different values for g, In fact, with this pattern of prices
these differences are likely to be found across individual producers as well.
We have opted for a systematic and simple model instead of a more ad hoc
procedure which incorporates much additional judgmental information.ll
Nevertheless, the possibility of error here in estimating g is clear, and
sensitivity tests will be undertaken.

Throughout the history' of this narkei:ing board regime, there have been
~increases in aggregate quota , System—wide, in response to demand growth, some
B of which has been alloated without charge to existing producers. Allocation is
‘-proportlonal to m11k production in excess of one's fluid quota, essentially
one's industrial milk production. Although new allocations are not made with
"explicit reference to fluid quota holdings, the close measured brelatioh between
fluid quota mlk and excess milk production (consistent with excess production
being chosen as some fraction of fluid quota production) means that larger
fluid quota holdings will typically attract lafger new quota allocations. Data
from 1974 to 1977 on new quota added to the system, adjusted for allocations to
existirig producers, and weighted with geometrically declining weights as
described above, gives an expected percentage increase in the quantity of fluid
quota of 1.25 percent. When added to the expected real price appreciation of 8
percent we arrive at g = 0.0925 for the expected rate of capital gain.

There remains the task of determining r and 1, ‘measured in real terms
to be consistent with g. We are able to do this by considering the period

prior to the effective imposition of MSQ, when production at the margin was
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uncontrolled and from which we can observe both rents and quota prices. This
allows calculat:idn of r*, the inverse of the price-earninc.” ratio, but we do
not have enough ihformaﬁion to identify both r and X . As a result, we will
assume a value of r and calculate the implied probability of default. To
choose a value of r, we begin with Jenkin's estimate of the private real cost
of capital in Canada, 6 pe;cent, the opportunity return on capital of all risks
facing farmérs, averaged across sectors and over the mid—1960;s to mid-1970's
decade. 12 However, on the basis of our earlier discussion of systematic quota
fisk, the possibility of | incompletely diversified unsystematic risk, and the
evidence of appérently fluctuating net returns shown in Appendix 1, we choose a
value larger than this average, namely 8 percent. |

Our observations on r*, the earnings-price ratio, are possible due to
fortuitous changes in policies and institutional rules during this period.
Prior to B.C.'s entify into the federal market sharing program (late 1973),
there was no constraint on the production of industrial milk, or more
specifically to the dairy producer, no limit on his production in excess of his
fluid quota ("excess milk"). With a two price system and a quota on fluid
milk, the industry could be described with Fiéure 2, deleting for now any

reference to the demand side.
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The price of fluid quota milk, Pau, is exogenously determined by the
pricing formula of the Milk Board, the fluid quota level is noted by 8, and all
milk produced in excess of J receives the excess milk price, Ppy, the result of
exogenous federal government support prices for industrial milk products. With
supply curve Sg, production occurs at level Q1, of which Q is fluid milk and
(Q - 6) is excess milk. 1In this situation, the current production rent R is
hoblonger the unobservable P-C of Figure 1. R is still price less marginal
cost (supply price) but-this is now the observable quota milk - excess milk
price differential, AC in Figure 2.

If, howevef, the supply curve is described by S1, (PoM - Pmv) will
overstate the rent R. Under these circumstances the quota rent will be AB < AC
and we are onCe again left with an unobservable magnitude for R. To identify R .
we must be able to distinguish empirically those periods when the supply curve
is characterlzed by So and those by S1. Over the longer term (say, year to
year) if Sg applies, at output level O the price of excess milk exceeds its
supply price. Production would be expanded and we would expect to find a
significant volume of excess hilk, Q1 - 0.

| The level of excess production which could be termed "significant" is
difficult to establish, if only because the supply curve is likely to be
shifting back and forth over time with changes in input prices and climatic
factors. In addition there is a complication from fluid quota allocation rules
which penalize a producer for producing less milk than his quota allotment for
specified periods during two consecutive years. Because the penalty is a loss

of fluid quota, stochastic influences on production give producers
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an incentive to maintain a certain margin of production above quota
requirements. The allocation of MSQ is instructive in determining this margin.
To provide this safety in meeting fluid quota requirements, quota purchasers
are allqcated enough MSQ to cover excess production of 10% above their fluid
quota.

Over the 1971 to 1975 period, excess production averaged 29% of the
quantity of quota milk produced, ranging by years from 26 to 30 percent. Even
if we allow for twice the 10% insurance margin considered appropriate by the
MSQ allocation poiicy, we still find that actual excess production is above
this higher margin. Given the stability of milk production, a margin of thirty
percent of production as insurénce to maintain fluid quota levels is both ex;
cessive and highly unlikely. Excess milk priées were high enough relative to
the supply curve to encourage a significant production of milk over and above
fluid quota levels. Therefore, it seems clear that on average the supply curvé
from 1971 to 1975 can be depicted by Sy in Fig. 2. |

For shorter periods than a year, before any- substantial decrease in
production would become widespread, the supply curve could shift to an S1
position. Hard evidence for this is not available, but any large price
increasé in one of more important inputs suggests the possibility. Over the
1971~75 period, the large increases in real prices of dairy feed (+48%) and hay
(+52%) which occurred in 1973 provide one such example. These numbers, along
with casual evidence from the industry of a serious cost—price Squeeze, make it
seem very likely that the first half of 1973 featured a supply curve in the
'position of S1. ILater evidence supports this contention, and therefore we are

unable to use the dbservations for the first two quarters of 1973.
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Milk market conditions in B.C. changed substantially during 1975.

Despite the entry of B.C. into the MSQ program in October 1973, the provincial
industrial milk quota allotment (MSQ) did not represent a binding constraint to
the province or individual producers until spring, 1975. At that time the
large milk production growth induced by the earlier provincial suwbsidies (the
Farm Income Assﬁrance program discussed above) overcame the»previéusly unimpor-
tant MSQ allotment and an increasing number of produceré became constrained by
this second quota. Any production in excess of thls MSQ would incur a penalty,
offsettlng the excess milk price, and this penalty 1ncreased until by 1976, the
effective price for over-quota production was almost zero. During 1975, the
marginal price facing producers varied by farm depending upon whether the pro-
ducer was making full use of his MSQ. By the second quarter of 1976, virtually
all farmers were so constrained and some measure of equilibrium was
reestablished. The industry by Ehen was clearly déscribedbby'suppiy curve Sy,
and the rapid growth in fluid quota prices from the second quarter of 1975 to
the second quarter of 1976 reflect the adjustment to this new situatioh. This
1975-76 period is relevant for us because it suggests that supply curve Sj is
descriptive of the B.C. dairy industry only to the first quarter of 1975.
Thereafter, from 1976 to date the supply curve is better described by S;. MSQ
production is effectibely inframarginal and its price has no effect on quota
~ values or industry equilibrium.

| Because we have both quota prices (adjusted) and production rents for
this 1971-1975 period when S, was descriptive of the supply curve, we can
calculate r*, It is worth recalling that this equation for r* assumes that

subject to a growth rate, g, expected returns are constant in real terms over
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time at the level of current production rents. With some fifteen years of data
on these net returns (the milk price differential) this assumption can be
eitamined. First, real fluid milk prices have been kept approximately constant
by formula, while real excess milk prices have tended to fall slightly from the
late 1950's to the early 1970's. Aside from indicating the growth rate g of
net returns, the data show that there was year to year variability in their
level. Almost yearly, the real returns alternated between generally small
increases and decreases, mostly the result of discontinuous changes in nominal
price levels and variations in inflation. The 1970's data show attenuation of
these changes, and provide general support for the assumption above, given our
attention to the 1971-1975 period.

. But the. variability of f.he data do alert us to the possibility that in
some periods, say quarters, current conditions may have been seen to be
unusual, such as from an unexpected policy or input cost change. Observations
which represent such periods are not likely to form the basis for expected
future returns and will be of questionable value to our sample. On this basis,
three observations are suspect for our purposes of estimating longer term
default probabilities.j3

To complete our calculation of A from the equation A= (r*-r+g)/(l+r*)
we first assume that r = 0.08. To determine expected capital gains, g, over
this early 1970's period we have drawn on the same guiding principles
elaborated earlier. However, because we have only two observed quota
transactions to illustrate prices prior to 1971, we must turn to the flow
returns from the quota, the price difference between fluid quota milk and
excess milk. These data are available from the beginning of the scheme, 1956,

but early years (1956-58) show erratic movements and are deleted. We are left
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with 14 price changes over the 1959-1973 period before new federal ana
proviﬁcial policies altered both prices and regulations in 1974-75. Using
geometrically declining weights as before, g as expected in 1973, midpoint of
the 1971-75 period, is 1.8 percent per year. In addition, there were important
quantity allocations of new quota. The expected percentage increase ih new
quota was estimated from annual data since 1967 on aggregate‘(system-wide) new
quota increases, adjusted to percentage annual increases to existing producers
and weighted with geometricaily declining weights as described before. This
value, i.4 percent per year, is addgd to the expected price increase of 1.8
pércent to arrive at a total expected capital gain of 3.2 percent.

Finally, an adjustment in the price of quota is again necessary to
acCodnt for the tax benefit (TS of equation 4). This provision was introduced
in 1972 and quota prices have been adjusted in subsequent periods in the same
manner as described earlier.

Using available quarterly data from the third quarter of 1971 to the
first quarter of 1975 we first adjust the quota price for the tax saving (TS),
generating Pg,calculate r* from R/Pg, and finally A , from (r*-r+g)/(l+r*)
given g = 0.032 and r assumed to be 0.08. The results are shown in Table 1.

The mean value of r*, excluding the three cbservations judged to be
inapplicable (1973:I, 1973:II, 1974:1)14 is 0.317. This is a surprisingly
_ large nunber of discounting the future returns from an investment,l5 and is the
evidence alluded to earlier which suggests that the purchase of fluid quota is
seen to be a particularly risky investment. Conditional ﬁpon our estimated g
(0.032) and assumed r (0.08) values, the implied risk of default (\) over this

period averages 0.204 with standard
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deviation 0.011. This policy or default risk is equivalent to expecting that
all rents from the quota regime will fall to zero with a one in five
probability, given no intermediate option of a partial reduction in rents.16
The size of this expected default probability is not s.inply an artifact of our
values of r and g; in fact, A is quite robust to changes in these parameters.
For example, allowing r to vary between 0.06 and 0.10 and g between 0.02 and
0.04 causes A to fall within the range of 0.180 and 0.225, the former value
resulting from the higher discount rate combined with thé lower growth rate,
and conversely. |
An alternative and simpler method of expressing this risk, noted

earlier, is in terms of the expéctéd life of the asset. Assuming again that
r = 0.08 and g = 0.032, but solving for N instead of specifying A gives an
implied time hari'zor(x. (N) of 3.6 years. Farmers holding these values of r and g
will invest in fluid quota only if they can pay off the investment in at least
3.6 years. |

| Still, estimates of such large default risk raise the question of the
plausibility of the belief that there is a one in five chance that the quota
regime will be scrapped.' Some program changes are clearly possible. 2an
important source of these rents, the fluid milk pricing formula, has been
periodically the subject of political debate, and a series of Agriculture
Ministers have publicly décried high and rising quota prices and quota
_ transferability. The dairy subsidy program (FIA) mentioned earlier lasted only
five years and paid a significant subsidy in two. Furthermore, arguments at
public hearings and in the media for dismantling this milk policy regime are

often advanced by consumer interests and economists. Therefore, a perception
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of considerable policy risk, manifested in a large discount of future quota
returns, would not appear surprising.l7

As large as this earnings-price ratio (r*) and policy risk apparently
are; they are not without corraoborating evidence from trade in other government

"rights." There is a well developed market for MSQ in Ontario (where MSQ can

- be traded) with few restrictions on quota transferability. Because MSQ is an

annual quota, once a unit of it is used in one year, it cannot be used again
ﬁntil the following year. The quota exchange of the Ontario Milk Marketing
Board exploits this distinction and permits trading in two different types of

MSQ, "used" and "unused." Using R again to denote the rents or retums to a
A N R .

unit of quota, unused MSQ will be valued as i 1 1
, _ : _ ' i =0 (1+41)
whereas used MSQ will be valued as :
N R ' '
5 i .+ The difference in their prices will be
1i=1 (l-f-r)1
: : ' N R N R
i i
- = RO

z . T
1=0 (40t 1=1 4+t

- In other words, the difference in price between unused and used MSQ will offer
a direct measure of R, without the complications of having to know expected
capital gains, the discount rate or the time horizon.

This MSQ exchange only began operation in March 1980, so to allow
. transactions to reflect acquaintance with the operation of the market we wish
to ignore the data from the first months of the market's operation. No trading
in used MSQ occurs during August and September due to the definition of the
dairy year. Consequently we choose data from the new dairy year (which begins

B in August), leaving us four cbservations (January data is génerated by quota
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bidding in December) from the 1980 calendar year. The average price difference
bétween unused and used MSQ over ﬁhis period was 10.25 cents per litre. Given
an average MSQ (unused) price over the same period of 35.95 cents per litre,
when adjusted by the expected tax saving, the earnings-price ratio (r*) is 29.0
percent. If we assume values of r and g, we can determine the implied default
risk. We can let r = 0.08 as before, but we have no information on expected
capital gains experience, given the newness of the market. If we assume a
small.real capital gain per year, say g = 0.02, the resulting A is 0.18.
Alternatively, the implied time horizon.using the same r and g values, setting
=0 and solving for N ié 4 years.

Admittedly these data are for a different province, time period and
ésset, industrial milk quota in 1980 in Ontafio instead of fluid milk quota in
the 1971-75 period in British Columbia, but the apparent default risks and
_éarnings—price ratios are remarkably similar. These Ontario data, by offering
direct information on R and r*; offer some support for our less direct measdre
of r* of B.C.; and support clearly the notion that these milk quotas are assets
with considerable perceived risk. Casual evidence to support these results,
that milk quota in Ontario and B.C. is risky enouwgh to require a planning
horizon of about four years is also found in Broadwith & Hughes (1979) and
Arcus (1977). '

Poultry production in Canada is also regulated by quotas and these
markets can provide additional verification of our results. Despite .
difficultiés in making accurate quota price observations due to thin markets
and restrictions on quota transfer in some jurisdictions, the quota can be
rented in the Ontario broiler and egg markets. This gives us a direct measure

of r* and subject to the
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difficulties of determining expected growth rates in quota prices, we can
estimate the default risk for each market, albeit with less confidence than in
the case of the dairy markets. |

For Ontario egg quotas we have eight years of quota price observations
and five years of observations on rental prices. The earnings-price ratio, r*,

_avérages 0.18 over the 1978-81 period. Capital gains experience has been more
erratic here, and apparently increasing over time, but using g = 0.10 and r =
0.08, we obtain an estimated A of 0.17. In the Ontario broiler market we have
quota price data from 1976 to 1983, generating an expected annual capital gain
of 0.14 by the same methods of calculatlon as already dlscussed For the
51ngle year, 1983, we have an earnings-price ratio, r*, of 0.1514, resulting in
an estimated A of 0.18. Despite admittedly noisy data~and~the apparently
large influence of capital gains, these markets also show quota purchasers to
discount future returns heavily and qudta‘priCes embody a perceived default
risk of between one in five and one in six.

Finally, there is consistent evidence from an entirely different
jurisdiction, the case of North Carolina tobacco allotments. Seagraves (1969)
has estimated the rate of return or discount rate (approximately r* in our
terminology) on these tabacco allotments, and from 1945 to 1962 this discount
rate averaged 26 percent. His estimates also revealed an interesting related

‘phenomenon, that the discount rate has generally been falling over time, to
average 16 percent in the last ten years of his data. We are unable to test
this trend with our limited nunber of years of B.C. data,ﬁbut we see that such

a trend éould arise from a reduced probability of default, increased

expectation of capital gains or increased diversification. This result also
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suggests some caution in applying a discount rate estimated at one point in
time to quota market data some years later.
Calculati £ Suoply Pri

We are now in a position to solve equation (7) for the annual produc-

tion rent, R, in the year 1980 for the B.C. dairy industry. This amounts to
~calculating r* for 1980, and because we know Pa(= $86.15 per hectolitre), we
can calculate the annual rent R per hectolitre of milk. Our estimate of g is
0.0925 and we continue to assume r to be 0.08 and N to be infinity. We apply
the default probability estimated in the 1971-75 period (A = 0.204) to this
1980 market on the assumption that this parameter has not changed over this
period. On the basis of these mean values, r* = 0.2406, and the annual rent,
R, is calculated to be $20.73_per annual hectolitre of milk produced (or quota
rented). Given that the price of quota milk (Pgm) was $42.16, the aggregate
supély price (C) is calculated to be $21.43 per hl. This value gives the
striking result that virtually one-half of the price of fluid milk paid to B.C.
producers goes toward the cost (rent) of the quota and the remaining one-half
pays for the cost of real inputs.

These results, however, are based upon point estimates of parameters
measured with possible error. Considering a range of likely r and g values for
the 1971-75 period, X was earlier estimated to lie within the range (0.18,
0.225). BAgain we will consider the value of r to lie. in the range (0.06,

— 0.10), and to cover a wide range of possible expectatﬁions of future real
capital gains, we let g vary between 0.07 and 0.11. This variation in
parameters places bounds on r* of (0.207, 0.277). 1In turn, the rent R will lie
between $17.86 and $23.90, and the resulting sﬁpply price, C, is between $18.26
and $24.30 per hectolitre. |




32

Once again, the Ontario MSQ market data offers corroboration . Recall
that the production rent, R, was measured directly as $10.25/hl. Given an
average industrial milk price of $32.76, the supply price of milk in Ontario in
1980 was $22.51/hl. This value is calculated directly, without reference to
capital gains issues or estimated discount rates, default risks, and so forth.
The similarity of this value of our estimate of thé B.C. supply price is
encouraging, despite diffefences in producti'on conditions between the two
regions. However, given thé range of possible supply prices' in B.C. noted
above, we have insufficient precision in our mean estimate to conclude ﬁhat
B.C. producers have 1ovver costs‘at.the margin than their Ontario counterparts.

Finally, recently collected average variable cost data for a sample of
these B.C. milk producers for the 'yea_r 1981 provides an additional data sodrce
with which to test our reéults. When we take the largest one-third of sampled
farms, on the assumption that these are the firms buYing quota, and deflate
their costs back to 1980 at the rate of inflation (12.5) percent, we cbtain a
cost estimate of $22.16/hl. This estimate represents average variable, 'not
marginal costs, and embodies an assumption of constant costs between 1981 and
1980, but nevertheless is sufficiently close to our estimate to constitute an
additional measure of support.

~ It is useful at this point to contrast these results with the results
one would obtain by applying the standard model, where R = iPg. The average
| (nominal) interest rate on farm debt across Canada was 12 percent in 1980, and

the average market price of quota (unadjusted) was $96.44. The resulting annual
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rent to the quota is then $11.57/hl., approximately one-hz ¢ of the value ocb-
tained with the model suggested in this paper. Similarly, the calculated sup-
ply price would then be $30.60/hl., forty percent above our estimate. Such an
estimate suggests not only the implausible result that B.C; milk produceré.are
much less efficient at the margin than their Ontario ccumterparts, but that
marginal costs are so close to the price of MSQ milk that there would be little
value to that quota and little demand for it. In fact, there is considerable
excess demand for this (untraded) quota and despite sizeable penalties there is
production in excess of it.

Conclusion A

It is the purpose of this paper to give some illustration of the'
information which can be provided by the market for a government right, in this
case, an agricultural marketing quota. Not only can the private value placed
én this quota provide a barometer of the general profitability of the industry
but it can also disclose specific information about otherwise unocbserved
industry supply conditions, such as the industry supply price.

In our attempts to estimate this suppiy price, however, it has become
apparent that the analysis of the quota may involve considerable complexity.
Multiplying observed quota prices by a market interest rate, as is normally
found in the literature, does not appear to do justice to the subtleties of
- quota ownership, and certainly yields very different results from the analysis
we propose. For example the quota is an asset about which there may be a
perception of considerable risk, especially the policy or default risk of
possible changes in or elimination of the profitéble quota regime. It may

‘possess the prospect of earning increasing production rents, hence capital
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gains, over time, as well as additional benefits such as tax advantages.

Erpirical implementation of this more detailed model required both
additional data and institutional detail, particularly in determining the
probability of default and earnings-price ratio ("discount rate"). Only
through fortuitous policy changes were we able to obtain measures of this risk
involved in holding fluid quota in the B.C. milk ihdustry, and that evidence
may be unavailable in some jurisdictions.

| Nevertheless, it was feasible in the case of the B.C. milk industry to
cbtain estimates of almost all required parameters and the results are |
' corroborated by a variety of additional ev1dence. First, our results show that
B.C. fluid milk quota is perceived to be a very rlsky asset, w1th an

earnings-price ratio of 32 percent. ‘By assuming a dlscount rate_of 8 percent
' errbodymg a risk premium for systematic risk and the possibility of any
underdiversified nonsyetematic risk, we estimated a perceived probability of
default, that the monopoly rents of the quota system would end , of 20 percent. |
More direct e#idence from the Ontario industrial milk market produces a very
similar result (an earnings-price ratio of 29 percent, or a default probability
of 18 percent), providing empirical support for both our result and our less
direct calculation procedure. Similar results were suggested by data from
Ontario poultry markets. The annual rent eamed by B.C. fluid quota averages
$21/hl. in 1980, about one-half the price of fluid quota milk, and this
contrasts with the result of $12/h1. obtained with the smple model of quota
valuation.

The resulting supply price for milk in B.C. is calculated to be almost
$21.50/h1. in 1980. This is supported by the comparable value of $22.50/hl.
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in Ontario, arrived at without need for data on discount rates, capital gains
or other benefits. In addition, average variable cost data from 1981 for the
largest third of sampled farms, deflated back to 1980 dolla'rs, gives a value of
$22.1.6/h1. Given the transfer of production knowledge and genetic material
across Canada, the Ontario data is likely to represent a better yardstick of
conpatison, and they provide support for both the B.C. supply price estimate
and the quota y'valuation model. These numbers contrast sharply with the result
cbtained from the simple model, where the B.C. supply price is estimated at
$31/hl., a clearly implausible ésti.ﬁate given the excess demand for industrial
milk quota. | |
Although we are encouraged by what empirical support we have for our
estimates, it should be obvious that we can claim no precision in ‘the supply
price estimation undertaken here.‘ The results are best interpreted as point
estimates, and four sources of possible error can be identified. Given the
errétic nature of the capital gains series, the estimate of g is sensitive to
Vi:he expectations process assumed, hencg may introdu;:e error. Second, thé
estimate of default risk (1) used for 1980 was cbtained from 1971 - 1975 data
and it is possible that it may have changed over the period. Third, the choice
of discount rate used in initially estimating A and subsequently estimating
the quota rent may have introduced a smali error because the.resulting supply
—price is not independent of the discount rate chosen. In the same vein, the
results are slightly affected by the characterization of risk which is chosen.
Fourth, the assumption of profit maximization with respect to quota purchase is
made throughout the paper and if persistent errors are made over time, our
results lose some of their significance. Finally, although we have considered
benefits to the quota in addition to the production rent, there may be other

factors we have missed.



https://estina.te

36

A range of probable supply price estimates was obtained by varying the
paraméter values of r, g and 1. Considering the discount rate between 0.06
and 0.10, the rate of expected capital gains between 0.07 and 0.11, and the
d.efault risk prabability between 0.180 and 0.225,, the resulting supply price
ranged from $18.26/hl. to $24.30/hl., a fairly narrow rénge given the wide
variation in parameter values. This band could be narrowed by further work in
this area, but it still shows the supply price to be well below the simple
- model estimate of $31/nl.

What are now needed to test the realism of the procedures followed here
(or the efficiency with which the quota market.works) are alternative measures
of the quota rent or }the supply price. There are 'seVeral possible option‘s
here, including t_hé collection of actual cost data, but they re’preseht work for
_another paper.
| Finally, the results themselves suggest several implications. First,
the default risk which V‘e have measured for agricultural marketing quotas may
be important in a variety of government programs which providé rents to certain
groups, from import quotas to farm price supports. One might expect that a
high discount of bfuture returns (rents) takes place in afriving at the stock
price incorporating these returns, be it an import license or agricultural
land. Second, the supply price estimated may be on a new supply curve compared
to the unregulated supply curve if the operations of the marketing board have
changed real resource costs at the farm leQel. Third, in contrast to claims
that supply management marketing boards are socially efficient because they
reduce price risk to farm producers, this work suggests that the boards create

an inportant element of risk as well. Finally; the level of the supply price
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is important for determining both income transfers and efficiency effects of
the regime. Although these effects are not calculated here, the size of the

quota rent makes clear that income transfers in this market are very large.
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Footnpotes
| 1. Marketing boards are statutory institutions, formed in a number of

develéped and developing countries to intervene in primary product (usually
agricultural) markets. Their objectives are typically to "improve" the
marketing process, which often means controlling market participants,
stabilizing and sometimes increasing producer prices. See Hoos (1979) for
international conparisohs of these boards. |

2. Although marketing boards are prevalent in some .developing
countries, notably West Africa, this problem does not presently arise ‘there.
'Marketing boards in those regions act more to impose an export tax, limiting
domestic produétion by reducing the producer price. Only if producer prices
were raised above equilibrium levels would quotas become a policy £ool in
those couﬁtries. | |

3. Although Q is typically shown to be less than Qe, the quota may
be imposed at any level of output, greater or less than Qo, 1t effecgively

contrains output and becomes valuable when its associated output price exceeds
the supply price, creating rents at the margin of production.

4. It should be noted that g can take on negative as well as positive
val;ies. Although uncommon, negative price appreciation has been observed in
some years and over multi-year periods in some jurisdictions. As well, recent
Canadian dairy industry experience with a shrinking industrial milk market has
offered examples of quota cutbacks, reducing individual quota holdings acfoss
the board.

5. Confusion on this general issue of marginal versus inframarginal
returns in analyzing quotas is illustrated in Department of Finance (1981) and
(Barichello, 1982).
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6. The added cost of planning and adjusting biological production
syétens to meet known annual or even monthly quotas is one exanple of the
.reverse effect, shifting the supply curve to the left. When quota levels are
altered, especially with short notice (as can be the case v~en demand changes
unexpectedly), these planning and adjustment costs increase, shifting the
supply curve further left. It would be interesting to test th_e hypothesis
that whatever the increase in price stability caused by these marketing board
‘regimes, it is obtained at the expense of increased quantity instability.

7. Kletzer raises another issue that would seem to have application
to these quota-controlled markets (or any markets with significant government
intervention). Because the lender to a foreign government is likely to have
less information than the borrower about the likelihood'of default, the lender
has an incentive to acquire more information. In quota markets, this
translates as the farmer having insufficient information about the likelihood
of policy change by the government. It would be profitable for farmers to
increase their information by becoming more involved with the government in
the relévant policy areas. In fact, one cbserves in Canada an increased
demand for joint policy decision-making bétween farm groups and the government
in those areas where government intervention is greatest. This lobby activity
can then be explained as an attempt to decrease the policy or default risk in
‘addition to the more familiar attempt to increase farmers' returns or wealth.

8. Note that this is analogous to pricing the quota as a call option.
The quota holder is "in the money” (in bptions terminology, the future stock
price exceeds the exercise price) as long as the quota regime and rents are
maintained, but if the quota scheme is scrapped, his quota aséet is worthless

like a call option when the stock price stays below the exercise price. ‘

~
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Assuming risk-neutrality, the current call price is the expected value of next
periods price defined over "pseudo-probabilities", 'analogous to our » and
1- 2, | |

9. In five years of BCMAF collection of individual prices, virtually
all months show the range of prices within four percent of the mean value.

10. Because of the competitive market, visible quota prices and low
transaction costs, save for the smaller farms for whom the minimum transaction
size is a significant proportion of their production, there should be a strong
tendency for the stock érice-of quota to be equated across farms. This is
consistent with the low dispersion in feported prices. 'me tendency toward
equalizing marginal costs across firms, while present in the long run, will be
weaker ‘in the short run due to possible differences across farms in the other
variables of equation (6), notably different expectations of capitai gains and
perception of vt_he risk. |

11, 1t is encouraging that on the basis of personal experience in
this industry I arrived at a similar figure (a more conservative 7 percent)
using more arbitrary ad hoc procedures. |

12. This is still consistent with earlier work by Jenkins (1972) where
the rate of return in agriculture during the 1960's is estimated to be within
the range of 5 to 7 percent. |

13. This provides an additional argument for deleting the two
cbservations noted earlier, but also draws attention to the first quarter of
1974 when the FIA program was first introducéd. Much uncertaihty‘existed »
about the nature of the program and its effect on fluid quéta, resulting in a
noticeable increase in the implied discount rate. (See Table 1). This would

appear to be a clear case of unusual circumstances leading to an added
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discount of current returmns and a resulting discount rate estimate bf little
value to us in measuring longer term default probabilities. Therefore, we do
not include the 1974 first quarter observation when calculating the mean value
of r. |

14, 1Including all observations raises the average .r* to 0.329, but
increases the dispersion (measured by standard deviation) by more than 60
percent to 0,030. '

15, By contrast, other asset markets disclose implied discount rates
at more familiar levels. Berck (1979) found that timber cutting practices of
- U.S. Pacific Northwest lumber companies implied a real discount rate of 5 .
percent, In addition, Johnson and Kaserman (1983) explored the private
housing market to determine the degree to which energy-saving invest:nenfs were.
eapitalized into the market price. The range of real discount rates implied
were 6.3 to 8.4 percent |

16, Admttmg these intermediate optlons would imply an even larger
expected probablllty that some reduction in rents will occur.

17. Past successes of the dairy lcbby woula do little to reduce this
risk if continual difficulty was seen in mobilizing fellow producers and
perSuading governments in an increasingly urban environment. This perception
appears to be held by many individual dairymen and particularly by those
industry leaders who are active in iobby efforts. It is for this reason that
we have modelled the annual default probability as being independent of

previous years' outcomes.
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APPENDIX 1

B.C. FLuid Milk Quota Prices and Price Changes, 1971-19863,
($ per daily pound, nominal values)

Year Quota Price/lb, Nominal Percentage - Real Percentage
' s Change from Change from
__PIQLL.@_..QEL.. —Previous Year
1971 $35.67
1972 37.80 + 6.0 + 1.0
1973 36.80 - 2.6 -11.7
1974 36.32 -1.3 - =16.6
1975 57.98 +59.6 +48.9
1976 76.57 +32.1 +22.6
1977 93.03 +21.5 © +14.4
1978 121.31 +30.4 - 423.9
1979 137.57 +13.4 + 3.1
1980 155.07 +12.7 + 1.6
1981 150.51 -2.9 | -13.0
1982 ' 155.28 © 4+ 3.2 -7.5

1983 200 ' +29 ‘ +20

S_Og:gg: Grubel and Schwmdt (1977) , B.C. Ministry of Agriculture and Food,
_ ¢ 1979 to 1983, private commnication with
brokers, GNE mpllclt price deflator.




TABLE 1

Net Returns, Prices, "Discount Rates" and Implied Default Probabilities {A)
for B.C. Fluid Milk Quota

1971 - 1975, R and P, in $/hl, 1971 dollars

0

Quarter R P; _ r¥ A
1971 111 7.05 23.05 0.306 0.197
| W . 6.79.. . 20.96 . 0.324 0.208
1972 I - 6.88 23.42 0.294 0.190
b S 7.13 23.42 0.304 10.197,
111 7.03 .. 21.08 ~0.334 0.214
w 7.43 21.37 0.348 .- 0.222
1973 I 7.97 - 20.47 ’ 0.389 0.246
11 7.57 - 20.91 0.362 . 0.231
111 6.82 20.68 0.330 0.212
v 5.59 18.39 0.304 ~0.196
1974 I 6.94 18.36 0.378 0..240
IX 6.61 19.45 0.340 0.218
111 5.20 17.96 0.289 0.187
LIV 5.07 16.16 0.314 0.202

1975 I 5.47 1735 0.315 0.203
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