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_ PRICE SUPPORTS VERSUS DIRECT SUBSIDIES:
A SIMULATION TEST OF THE FEDERAL DAIRY SUPPORT PROGRAM,
1969-72

ABSTRACT

The Canadian Government supports the incoiie of industrial
milk producers through a variety of different policy instruments,
including price supports, direct subsidies, and import controls.
The relative economic efficiency of these mechanisims for the years
1969-72 is compared on the assumption that (for social and economic
adjustiment reasons) income to producers is maintained at the
historically observed levels. Relative efficien¢y i§ medsured by
applying consumer surplus analysis to gauge the gains and losses
of each of the affected groups (producers, processors, taxpayers,

and consumers).

Specifically, the thesis first develops a $imple theoretical

model to examine the relative effectiveness of a pure price support
and a pure direct subsidy system. The main conclusions of this
initial inquiry are that a direct subsidy system is more efficient
than a price support scheme and that consumer welfare will always
be higher under direct subsidies.

To test the validity of these conclusions and to gauge the
actual magnitude of the efficiency benefits (as well as the gains
and losses to each of the affected groups), an econometric model
of the industrial wmilk industry is developed. The model is

estimated with time series data from 1958-71 and consists of




nine stochastic and nine deterministic equations divided into
three sub-sectors: production, processing, and final demand.
Using this model, polar pr¥ice support and direct subsidy
schemes are then simulated for each of three fiscal years:
1969=70, 1970-71; and 1971<72. The resulting price/quantity

vectors are then explicitly compared to the figures which occurred

under the actual imikxed support scheme. After considering the
applicability of consumef¥ surplus analysis in the multi-fiarket
case, an explicit comparison is made of the economic benefits
accruing to each group and the net welfare effect for the three
support schemes. 1In additioh some empirical analysis is devoted
t0 the option of removing all import controdls.

The results of these calculations are that the direct
subsidy system is substantively more efficient than the price
support approach, with an average welfare gain of approximately
$33 million in constant 1961 dollars. The advantage over the
actual mixed system is much smaller, averaging about $6 million.
Removing import barriers should further improve efficiency
(although this conclusion should be considered tentative because
of the major structural adjustments that would result from such
a policy change).

One further conclusion of the analysis is that under some
circumstances thé removal of price supports actually can lead to
a decrease in consumer welfare. This surprising outcome is the
result of (a) the peculiar st¥uctural complications of the dairy
market and (b) the particular array of export prices which pre-

vailed in two of the three simulated years.

iv
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1, INTRODUCTION

The present paper provides an economic analysis of the
Federal Dairy Support Prégtram which employs a variety of policy in-
§t¥uménts (pricé supports, direct subsidiés, quotas, import ¢ont¥ols)
to achieve its goals. The object of the analysis is to evaluate, in
as empirically specific terms as possible, the efficienéonf the ae=
tual system as compared to alterhative schemes -émploying different
program mixes. For several réasons dairy policy represents an ex-
cellent opportunity to attempt this kind of comprehensive policy
analysis:

(1) The support progfam has been ohe of thé more significant
market-intervention activitiés of the Federal Govermment. For the
périod of time ¢overed by the amalysis (1969-72) budgeta¥y costs
averaged in excess of $100 million per vear, and curtrently they .are
more than three times this high, Indeéd the dependency of the dairy
industry upon support is probably as gréat as any other sector of the
economy,

(2) The thedretical analysis of the idealized market situa-
tion is relatively straightforward, and the conclusions are unam-
biguous, Yet the actual market structure is quite complex, the rele-
vant behaviéral relationships are not always clear, and the specific
application of theory is sometimes quite difficult,

(3) All the alternative policy options (price supports, di-

rect subsidies, import controls) actually have been used by the

Federal Government, This permits much more accurate simulation of




of the analysis and concludiing rémarks are given in Chapter 7.

differing policy mixes, as it is possible to actually observe the
functioning of the various institutional mechanisms.

(4) Relatively detailed industry data are available, and al-
though in some instancés thei¥ ac¢éiifacy are open to6 question, the
géneral breadth of coverage and reliability compare favoiirably with
any othér industry-specific data base. This detail is essential to
the estimation of the empirical impact of altermative policy options.

Chapter 2 of this papér describes the institutional $truc-

ture of the Canadian dairy industx’e and o6f the present support system,

Chapter 3 outlines the general nature .6f the problem being analyzed,

the alterhative policiés to be considered, and the crité: ia to ke
used for comparing these policiés. The theorstical model and its
éonclusions are developed in Chapter 4., Chapter 5 presents a de-
tailed description of aﬁieconometric model of the industrial dairy
industry. This model is then employed in Chaptér 6 to calculate the
empirical effects oOf the alternative systems. Finally; the results
~

It should be noted that although there are many similarities
in both circumstances and nature betwéen the Federal Dairy Support
Program as analyzed in the simulation period and the program as it
4s currently operated, there are also many differences. The differ-
ences are large enough to. preclude any straightforward extension of
the empirical analysis to the most recent time period, In particular
the chief problem is that some of the structural assumptions -under-

lying the econometric model, while generally valid during the

™
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estimation period (1958<71), are considerably léss accurate during
the last several years. Somé of these changés are cited, whére
appropriate, in the body of the report. In addition, Appendix IT
briefly addresses thé question of to what extent thé policy conclu=

sions of the presént papér can be used to draw useful inferences

about, the currént dairy support program.
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2. DESCRIPTION OF THE INSTITUTIONAL SETTING

2.1 Production_ of Milk

The set of milk producers in Canada c¢an basically be divided
into two groups: one group produces fluid milk wWhich is sold for di=
réct human éonsdmption as wholé or partially skimmed milk, while the
other produces industrial milk which is sold as an input into manu-
factured dairy products such as butter, ice cream, cheése and skim

milk powdér. The presént study is éoncérned exclusively with the

policies affecting the industrial milk market. However, to fully
understand the descriptions and analysi$ which £ollow, it i$ neces-
sary to have some appréciation of the relationship between the two
milk Sectors.

Industrial and fluid milk producers wéré otiginally separated
because of product quality differences, as fluid producers had to
satisfy more rigorous hygienic standards than their industrial ¢ounter-
parts. Although relative improvements in industrial milk have now
virtually eliminated these quality differences, the two markets re-
main separated by institutional constraints. A farmer can only ship
milk to the fluid market if he possesses a fluid quota issued by his
provincial market board. Since the aggregate quota amount is fixeu

at any point in time, this policy efféctively insulates the fluid

market from its industrial counterpart. The converse, however, is




not true. Although the industrial marKet also has quota con-

trols (describéd in the following sections), for the period covered
by the study thére was no direct restriction on industrial milk
sales; fluid producers could *dump™ their residual production on
the industrial market.

This asymmetric separation of thé two markets has entitled
fluid milk producers to a position of affluence which is not shared
by industrial producers. In general, the output of fluid farms is
larger, enabling fluid operators to take advantage of the économies
of large-scale production. Furthermore, the price of fluid milk
i$ much higher than the price of industrial milk., For example, in
1971 (the last full year covered by the study) thé average price of
fluid milk was $6.51 per hundredweight while the average price of in-

dustrial milk was only $4.72 for the same quanti.’ty.l

IStatistics Canada, Dairy Statistics, 1971 ((23-201). To be
perfectly fair, Vit .should also be noted that f£fluid producers must
produce a specified minimum amount of milk every day throughout
the year. As production is season2l by nature, this constraint
raises the efféctive cost of fluid milk. Nevertheless in 1973 fluid
quotas had a sizeable market price--$1,500 per hundredweight of
daily milk in Ontario according to V. McCormick ("Milk Quotas What
Do They Mean?" Canadian Farm Economics, October, 1973, p. 27). More
reécent studiés also confirm that fluid quota values can be very
high. For example, in Ontario quota values in 1976 are reported
to have reached $3,000 per daily hundredweight (Broadwith, Hughes,
and Associates, "The Ontario Milk Marketing Board : An Economic
Analysis' in Government Regulation, Ontario Econonic Council, 1978,
Pp- 95). This would imply that the price differential between
industrial and fluid milk is at least partially a monopoly rent.

cmt dp amm o M e e




2.2 Processing of Industrial Milk

Despite the wide variety of goods which can be made from in-
dustrial milk, the processing sector consists of highly specialized
‘butter and cheese firms as well as multi=product plants. The special~
ist creameriés dépend on producers to separate the cream from wholeé
milk. (The skim milKk residual is retained by farmers for us: as a
substitute feed for their livestock.) The multi-product plants, on
the other hand, take advantage of thLe "joint-product' mature of milk
processing. These firms buy milk from the farms and skim it them-
selves, converting the cream into butter and the skim milk info skim
milk powder. They may also manufacture chéése (and its by-product
whey), ice cream, evaporated milk and other products within the same
plant. During the late 1960's and early 1970's these multi-product
firms have captured a larger portion of thé processing industry. This
shift probably reflécts a number of factors including increaséed will-
ingness of most milk producers to ship Wwhole milk and not cream under

. . 1
the circumstances wWhich have recently prevailed.

lThe gradual elimination or minimization of differential
transportation charges in the pricing practices of provincial milk
marketing boards also may have contributed to the expansion of large
multi-product plants at the expense of small specialized firms. Easy
farm accessibility (and hence low transportation costs), had been
about the only economic advantage the small plants possessed. See
Broadwith, Hughes and Associates, op. cit., pp. 93-94, 101,
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The anatomy of the dairy industry is depicted in Figure 1:

Industrial Milk ,

1

g Milk for Butter | | Cream iMilk £of Cheese [} |Other

b

Skim Milk Powder

Fluid Milk

. _'l

Cheese, Whe XIce Cream, Caseinates,
v

RN ‘ Evaporated milk

The relative magnitudes of these flows can be summarized as follows:
of the 16.3 billion pounds of milk produced in 1971, 32.4% went to thé
fluid milk market. Of the 11.0 billion pounds of industrial milk and
cream, 60.9% was shipped as milk for butter and skim milk powet,

25.2% as milk for chéese, and 13.9% as milk for other manufacturing

1
uses.

1‘Derived from Dairy Statistics, op. cit.; 1971. It should be
noted that the schematic representation of Figure 1 is not completely
accurate. A portion of f£fluid milk shipments is eventually sold as par-—
tially or fully skimmed (£luid) milk. The creaim which is skimmed off
is generally sold as other fluid milk products (é.g., whipping ¢ream,
cereal cream, "half and half'", etc.); however some of it is used to
produce industrizl milk products such as ice cream or butter. This
overflow tends to weaken the assumption that the two markets are quite
separate, During the estimation period (1958-71) this was not a major
factor, as the overflow was small. However, there has been a signifi-
cant increase in its relative importance during the 1970s. For ex~
ample, skimmed milk represented just 14% of total £luid shipmerts in




There were 18,000 fluid producers and 93,000 industrial milk
producers in 1971.Y  1f a commercial farm is defined as ohe having
total sales in excess of $5;000 iz a year, then of these approximate
111,000 dairy producers -only 44,000 could be considered cofercial
farmers.’

2.3 Federal-Provincial Jurisdictions

As both the federal and the provincial governments are pre-
sently comnitted to the dairy industry, it is important to outline
their respective jurisdictions before considering the details of their
involvem:nt. The British North America Act of 1867 did entitle both
provincial and feéederal governments to conduct agricultural assistance
programs but left the question of legislative jurisdictions open to
question. Although the BKA Act appears to guarantee the primacy of
211 federal legislation relating to agriculture, recent high court de-

cisions have established that commercial tramnsactions in agricultural

products within a province do not ccme under the constitutional cate-
gory of agriculture, but are a matter of Ptoperty and civil rights,
which the British North America Act specifically reserves to the

provinces.

1965 (and only 4% of all milk shipped); but by 1974 skiimed milk ac-
counts for 417 of fluid shipments. (Food Prices Review Board, Dairy
Foods I: Prices, December, 1975, Table 2, p. 7.3}

1D. L. McFarlane and L. A. Fischer, Canadian Dairy Industry:
Short-Term Prospects, a report to the Food Prices Review Board,
March, 1974, p. 29. '

2Statistics Canada, Census of Canada, 1971, Vol. IV, Agriculture.




In practice, federal-provincial jurisdictions have been de=-
Tineated traditionally by a de facto separation of the milk produciiig
industry into fluid and non-fluid producers. The provinéial govern-<
ments -control the fluid producers, while the fedetal government has
prime responsibility for indusc ial milk farmeérs. The provincial milk
ma¥rketing boards (with the explicit or implicit approval of their
provincial governments) have limited the supply of fiuid milk by
on milk covered by provinéial quota. As noted previously, the rigour

of the fluid-quota policy has allowed fliiid producers to receive a

higher price for their milk than their industrial counterparts, whose
product has been less rigidly managed by federal agencies. The federal
agenéy which is primarily responsible for coénducting the national dairy
policy is the Canadian Dairy Commission (hereafter the CDC).

In December 1970, the de facto jurisdictions became more poorly
defined. At that time, the CDC authorized the provincial milk market -
ing boards to issue market share quotas to all producers of industrial
milk and éream in Ontario and Quebec. Provincial governments became
more involved in affairs relating to the industrial milk market hit
did not inherit control of the market share quota system. Matters
relating to enforcement of the system or to changes in quota policy

are jointly managed both by the CDC and the -narketing boards, with

the pre-eminent role played by the CDC.
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2.4 The Canadian_Dairy Commission

On 11th July, 1966, the Canadian Dairy Comnission was -estab-
lished by an Act of Parliament with powers té pursue specified ob-
jectives:

The objects of the Commission are to provide effi=

cient producers of milk and cream with the opportunity

of obtaining a fair return for their labéur and in-

vestmént and to provide consumers of dairy products

with a continuous and adequaté supply of dairy pro-

ducts of high qualitiy.1
The Act entitled the CDC in pursuit of these objectives to purchase
any dairy product and to dispose of such products in any manner seen
fit, to make payments to producers of milk and cream, to investigate
any matter relating to the costs of production of any dairy product, and
to assist in the promotion and improvement of dairy products in
general.

The CDC wa$ originally established because the price of indus-
trial milk was ¢onsidered to be too low to6 allow efficient producers
Aa"fair return®. The CDC has used a variety of techniques to remedy
this situation. The CDC has taken advantage of the Export and Import
Permits Act which controls imports of dairy products such as butter,

skim milk powder and cheddar cheese in support of national pélicy.2

It has instituted a mixed support policy combining a system of price

1Canadic-‘xn Dairy Commission Act, Section 8.

2See Export and Import Permits Act, Section 5, for details,




supports with a scheme of direct subsidy payments to prodicers of
milk and é¢ream. Each year, the CDC announces the support prices of
butter, ¢héese, skim milk powder and other dairy products, and also
indicates its willingness to purchase, at the support prices, do=-
mestic supplies of these products which camnot be sold to private con-<
sumers. By raising the pricés of final dairy products above marketing
clearing levels, the €DC ¢an indirectly bring about an increase in the
price of industrial miik itself. The CDC then disposes of any accumu-
lated stocks of dairy products by selling them {often at a 1loss) in
the international market.

In addition to implementing the price-support system (£or the
period covered in the current study), the CDC issued subsidy eligi-
bility quotas (SEQ) based c¢n prévious output levels, to milk and éream
producers, entitling holders of the quotas to a CDC subsidy payment
for every hundrédweight of milk o¥ cream shipped up to the quota limit.
The SEQ did not act as a direct constraint on total production. It
was possible for a farmer to produce and sell milk or cream in excess
of his SEQ, or even without am SEQ. These over-quota and mnon-quota
sales, however, did not receive subsidy payments.

In addition to its three major controls (price supports, im-
port controls, and direct subsidies), the CDC has employed several
other policy instruments. Chief of these have been levies (or
holdbacks) on quota production and penalties on production in excess
of SEQ production. The lévies were deducted from the gross subsidy

payments; their magnitude was supposed to be related to the costs of

surplus disposal. The penalties were also designed to help control

11
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disposal costs. larger penalties were set when thé CDC wished to
limit riilk and cream production, and hence to minimiZe the dccuimula-
tion of dairy=product surpluses.

Oné further policy complication is of importance. 4 market
share quota system (MSQ) was initiated in 1971-72 through an agréemént
signed bétween the CDC and the provinces of Ontario and Quebéé. The
new control has since been accepted by all remaining provinces. The
agréement authorized provincial milk marketing boards to issue market
share quotas to industrial milk producers in Ontario and Quebéc, based
on the producer®s 1969=70 ocutput level or on his subsidy eligibility
quota, whichever was greatér. The MSQ, in essenc¢e, provides each
quota holder with a percentage of total quota production. Total quota
production itself is variable and is changed from time to time by the
CDC, in cooperation with the respective marketing boards, in an attempt
to achieve 'butterfat balance' (balancé of demand and supply of dairy
products at the support prices chosen by the -CDC).

In recent years producers have been given strong incentive to
adhere to their market share quotas. A prohibitive penalty has been
levied on transactions in excess of MSQ. Similarly a dairy farmer
who produces less than a given percentage of his market share quota
loses the shortfall from this percéntage to other market share quota
holders in subsequent years. These underquota and overquota sanctions

have given the CVC a considerable amount of control over the total

supply of industrial milk in any one year.




For approximately thres years from 1971 through 1973 the dual
quota systems (SEQ and MSQ) existéd simultaneocusly. Then in 1974 the
federal government extended the direct pr‘Oducer subsidy (with some
qualifications) to all productién covered by the (larger) MSQ, and.
therefore essentially ended the separate existence of the SEQ system,
Since that time the manipulation of a variety of boéth priée and
quantity controls within the MSQ system have been used aggressively
by the federal govérnment in an éxplicit attempt to ifplement a

supply managemént system=-that is, to control domestic supply so that

it more closély matches domestic demand at the adiinistered levels of
producer returns. and consumer prices. Any empirical study of this
recent period, thereforé, would have to expli¢itly aécount for the ef-
fect of MSQ system on both producer and processor behavior, For the
period: covered by the present study, however,; thé MS5Q system can essen=
tially be :i.gnored.1

The magnitude 6f the federal dairy assistance program is sum-
marized in Table 1 which lists the budgetary expenditures of thé CDC
from its incéeption in 1966: through 1971-72, the last year of the simu-

lation period.

1'I‘he implications of the development of the supply management
system are outlined in Appendix II.
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TABLE 1

Expenditures by the Canadian Dairy Commission
(in millions of dollars)

Expénditures 1967-1968 1968-1969 1969-1970 1970-1971 1971-1972

A. Direct subsidy ] ) ) B
payments (net) 96.6 100.8 82.6 74,0 92.2

B. Phase-out
payménts cen b.b vee ces cee

C. Cost cf Piice
Sipport )
Operations 10.0 35.5 ‘64.3 37.9 9.2

D. Administrative ) o
and misc. costs -2 .3 & .9 1.0

TOTAL 106.9 141.0 147.3 112.8 102.4

Source: -CDC Annual Réports

pos




3.  STATEMENT OF THE PROBLEM

The dual legislated objectives 6f thé CDC are to provide
a fair return to efficient producers and an adequate supply to
consumérs. Despite the ambiguity of both these goals, it is
¢lear from thé subsequent évolution of CDC policieés that the pri-
mary pirpose of the federal dairy support program has beén to
raise producer réturns above the free-market level. Two plausible
arguments, one économic and -oné social, could be made to justify
such intérvention. The ééonomic rationale rFésts upon the dé=
clining demand facing dairy farmers since World War II. Primarily
caused by thé growihg accéptancé of margarine as a butter substi-
tute, this shift in demand led to depressed milk pricés, since
trend levels of production could nst clear the market at a "normal®
pricé level, Eventually market forces themsélves would dictate
a solution. The low rates Of feturn in thé industry would dis-
courage some producers from dairy farming and the resulting
production décline would raisé prices. The process would con=
tinue until rates of retu¥n in dairy farming were roughly equiva-

lent to those in any other endeavour.
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The difficulty with this laisséz-faire adjustment mech-

anism is two fold: the procéss may take an unacceptable long périod

of time and the burdén of adjustment would fall predominantly upon

those Ysqueezed out" of the industry. The first of thése factors
i$ important because during thé (possibly extendéd) period of dis-

equilib¥ium thé returns to all producers will be low--frém the

viewncint of the CDC's objectives, efficient producers will not ré-
ceive a fair rate of réturn. The dislocation costs of farmers
displaced during adjustment could also be significant fof there

is no guarantee that these individuals and their families would be
able to make an easy transition into another fiéld of employment.
For both thesé réasons then the government may choose to inter-
vene.

The second argument for government aid is based upon the so-
cial goal of maintaining # viable rural society. In the last sevéeral
decades immense technological changes have occurred in the optimal
methods of milk production. Many of these changes, héwever, can only
be adopted by the larger oroducers as the capital investment necessary
for their implementation is too "lumpy" for use at lower production
levels. It is therefore concéivable that after adjustmént takes place

only the largest, most efficient farmers will remain in the industry.




In particular it is possible that the family farm will no longer be z
viable production unit, even if the farmer uses the best produétion

ds availabie for his farm size. In such a case society .as a
‘whole may decide that the market-dictated solution is unaccéptable,
and that rural 1ife must be maintained even at the ¢o6st of indefinite
aid to the industry. The goal then would be to assure a faif¥ retu¥n
to efficient, family-fa¥m ﬁroducers.l

If either of these £wo arguments--the costs of disequilib¥ium

ad justment and the social value of family farming--is accepted by
policy makers, then a dairy support program of some type is an 6bviodus
corollary. The neéxt logical questions to ask are what level of aid
should be givenr and over what time period should it be offered? The
present study makes no attempt to solve either of these, éssentially
long-term problems. Not only are both issues excéeedingly complex
analytically--involving difficult questions about dynamic production
behaviour--but many of their aspéects are essentially normative. A
final decision, therefore, will probably bée made as much on the basis
of collective value judgements than on "objective™ analysis. However,
given that the overall level and timing of aid is socially determined,

a decision must still be made as to what mix of policies should be

lThefe« are certainly several problems involved in choosing an
appropriate definition of a family farm. Obviously, the scale of
feasible production by a family farm operator employing somé hired
labour would be different from the possible output of a farmer employ-
ing the resources only -of his immediate family. Ultimately, an arbi-
trary definition must be made and the level of aid set to sustain
this type of family farm.




used to maintain this support. It is ‘this issue with which the pre-
sent paper is primarily conce¥ned.
Specifically, the problem can be phrased in the féollowing

manner, If réturns th the legislated interest group (prodiucers) are

kept at the _same level as .occurred_unde¥ the actual CDC support

Schemé., éan this aid be supplied via an alternative system in a more

economically efficient mawner? To make this question operationally

usefui, some further clarification of terms is necessary: =

(1) Producer returns is interpreted as refurns to (subsidy

eligibility) quota production. There are two réasons fur this defini-
tion. First, at the inception of the CDC, subsidy quotas were allo-
cated to virtually all industrial milk producers on the basis of their
previous production levels, SEQ production, therefore, ¢an be con-
sidered the primary industrial milk supply. Second, a very large pro-
;;orti.on of the production not covered by subsidy quota is the residual
milk and cfeam 6f fluid producers. A strong argumeént can be made that
these farmers are more than adequately "protected® by other (chiefly

. ‘ . e .1
- provincial) programs.”

(2) The measurement of economic efficiency is relatively

straightforward aad involves an application of the compensation prin-

ciple. With returns on quota pi-dduction- held constant, the market

Cf. the discussion about fluid producers in Chapter 2.
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impact of switching to someé other support system can bée estimated.

It is then possible to calculate tlie resultant gains and losses to
r all other affected groups (non-quotd producers; processors, con-

i sumers, and tax payers). The sufi of the group effects is the net

Li benefit; if it is positive (negative), then the policy change would
leéad to an overall gain (16ss) in efficiency.

(3) The éxplicit policy alternatives considered are a puré

direct-subsidy systém and .2 pure priée-support scheme: in addition
L some analysis is devoted to the question of removing thé present
structure of import controls. Chapter & analyzes the reldtive theo-
retical efficieéncy of price supports and direct subsidies, while
Chapters 5 and 6 supply specific empirical comparisons of the two

Support mechanisms.




4. RELATIVE ECONOMIC EFFICIENCY: A THEORETICAL ANALYSIS

The present chapter employs thé theory of consumer /producer sur=
plus to estimate the component gains and losses of switching from a
price support to a direct subsidy system, and hence to gauge the net
benefit (or efficiency gain) of such a chaige. The consumer surplus
technique, of course, has been the subject of considerable theoreéeticai
analysis and —critiéisfn.l For example, it is often argued that the
consumer-surplus technique is only valid if the marginal utility of
monéy is constant. The approach is also criticized as being only a par-
tial equilibrium tool which ignores general equilibrium effects. The
inability of consumer surplus to fieasure income distributional effects
is another cause for complaint.

There are two rejoinders to these (and other) objections. First
there is the practical probleim of selecting an alternative--if consufmer
surplus is rejected, in what other way can one quantify the effect -of

price changes upon consuimers? Either no judgement of welfare effects

lThe initial specification of the consumer surplus. concept is
usually attributed to A. Marshall (Principles of Economics, 8th ed.,
London, 1920) and H. Hotelling (*The General Welfare in Relation to
Problems of Taxation and of Railway and Utility Rates," Econometrica,
July 1938, pp. 242-69). The concept was refined (and multiplied) by
Js R. Hicks ("The Rehabilitation of Consumers' Surplus." Review of
Economic Studies, Feb. 1941, pp. 108-16, and TIhe Four Consumers®
Surpluses," Review of. Economic Studies, 1943, pp. 31-41). The theo-
retical underpinnings have been attacked by many including
P. A. Samuelson (Foundations of Economi¢ Analysis, Cambridge, 1947,
and The Collected Scientific Papers of Paul A. Samuelson, Cambridge,
1965, Chapter 5). More recent work in the field has been quiteée exten-
sive. Two of the more notable contributions have been made by D. M.
Wince (“Consumers® Surplus and the Compensation Principle,' American
Economic Review, June 1965, pp. 395~423) and A. C. Harberger ("Three
Basic Postulates for Applied Welfare Economiés: An Interpretive Essay,"
Journal of Economic Literature, Sept. 1971, pp. 785-797).
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can be made at all, or ohe must ¥ely pufely upon intuition. Neither
altérnative is desirable when practical problents require policy
decisions,

Second; the objections themselves are open to é¢riticism. In a
recent highly instructive article, A. C. Harberger demonstrated that
consumer-surplus analysis is a perfectly valid approach to applied
welfare-economics problems, if one is willing to accept thrée postu-
lates :1

(i) Thé competitive demand price for a given unit measures

the value of that unit to the demander;

(ii) the competitive supply price for a given unit measures

the value -of that unit to thé supplier:;

(iii) when evaluating the net benefits or costs of any program,
the costs and benefits accruing to each member of the rele-=
vant group should normally be added without regard to the
individual(s) to whom they accrue.

These postulates are not ideal, but under most circumstances they should
be acceptable.

Reasoning from these three basic assumptions, Harberger demon=~
strates that many of the objections to the use of consumér surplus are

misplaced. He notes, for example, that the use of national income

lA. ‘C. Harberger, "Thrée Basic Postulates for Applied Welfare
Economiés: An Interpretive Essay," Journal of Economi¢ Literature,

Sept. 1971, pp. 785-797. Following a quite different approach,

M. E. Burns arrives at conclusions which are quite consistent with
Harberger?'s (¢cf. M. E. Burns, '"A Note on the Concept and Measure
of Consumers® Surplus," American Economic Review, June 1973,

pP. 335-344. )

21

KA hae Aromsey wx- b

e wmew e e




22 ;

statistics for both positive and normative purposes is well accepted
by applied economists.

"fet the defects of) consumer surplué analysis hold a fortiori
with ¥éspect to the measurement of a national income. If we
are prepared to more-or-less agree on national income metho=

2 sology (while being mindful of its defects), why should we re-
sist approaching an agteement on 2 metho&ology for applied
welfaré economics (also keeping its defects in mind, but aware
at the same time that they are much less serious than those
applying to national income?)"l

The -consumer-surplus approach, therefore, seems quite appro-
priate for comparing the economic welfare effects of alternative pro-
grams. It not only is the sole technigue which yields concrete quanti=
fiable answers, but within reasonable limits, it is eminently sound and
defensible. This is particularly true for application to the dsiry in-
dustry since the price and income changes are very small with respect
to the remainder of the econéiy--hence the partial equilibrium limita-
tions of consumer surplus are not very important.

Of course, the theoretical consumer-surplus analysis of this
chapter is still limited in its applicability to the actual market sitv-
ation and attendant government support scheme. In particular tiie follow-

ing simplifying assumptions -are made:

1Ibid., pP. 786. Harberger's proof that the assumptions underly-
ing national income methodology are more restrictive than those neces-
sary for consumers® surplus is quite elegant. He uses the Taylor
series expansion of a utility function to demonstrate that natiomal in=
come measures incorporate only the first-order term of the ekxpansion,
‘while comnsumers' surplus uses both first and second order terms. For
the mathematical details see pages 787-8 of his article.
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(1) Only the polar cases of pure price supports and pure direct
subsidies are explicitly analyzed. It will become clear, however, that
the actual mixed support scheme is intermediate in efficiency effects
to these two extréme systems.

(2) The analysis is réstficted to-an idealized single-market
case. Considering the extreme complexity of the actual; inter-comnected
dairy market structure, this is a rather restrictive assumption.

(3) The only affected groups considered are taxpayers, consumers,
and producers--there is 1o separate procéssing sector.

(4) The complexities of levies, penalties, and other chatges
made on producers under the present CDC support scheme are omitted
entirely.

(5) The analysis is strictly comparative static--the dyhamics
pricé and quantity adjustment are ignored.

(6) In gauging the impact of the export market, it is assumsd
that the level of Canadian exports (either autonomous or “dumped" has no
effect upon international prices--in other words that Canada is a "small
country”. The possible consequences of relaxing this postulaté are
noted at the end of the chapter.

(7) The effect of impert controls is not anmalyzed. The ban on

- - P 3 3 3 - 3 2
imports is maintained under both systems.

1 . . -
The theoretical extension of the model to the multi-market case
is discussed in some detail at the beginning of Chapter 6.

2The sam¢ assumption i§ made in the empirical analysis -of Chapter
6. See, however, Section 6.6 for a discussion of this point.
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Given the previous assumptions, the basic single-market situ-=
ation is portrayed in Figure 2. Under both the direct-subsidy and the
price support systems the designated "“fair return® is Ps. Thé price=
support approach maintains this return to producers thrcugh: the offer~
to=purchasée. Domesti¢ demand is then equal to Qdi while total supply
is Qsl. Excess supply (Qsléle) is purchased by the government (at the
price Ps) and dumped on the foreign market for the (exogénous) export
price, Px. The budgetary cost of the proéram therefore is equal to
rectangle BDEI in Figure 2.

Under a direét subsidy scheme aid is provided in quite a differ~
ent way, as pcice is allowed to fall to its free-market level. In the
diagrammed example with the export price above the domestic ¢learing
level, price drops to Px. Doméstic demand is Qg, while total production
is Qg; Again the surplus production is exported, but this time without
government aid. Instead the government maintains the same return on
quota production (Q4) by paying a per unit subsidy cqual to the differ-
ence between Ps and Px. Under this system the quota does not diréctly
restrict production=-anyone can produce and sell milk for whatever (free-
market) price he can obtain. The quota simply serves to distinguish the
original target population of industrial milk farmers from other pro-
ducers.l The cost to the government is equal to the amount of the sub-
sidy times ‘total quota production, or rectangle ACGJ in Figure 2. The

direct subsidy program implies an iucrease in consumer surplus.

‘ 1Ihe allocation of gquotas under the actual CDC operation was
discussed in Sections- 2.3 and 2.4,

[ e
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Consumers purchase a larger quantity (Qi) at a lower price (Px); the

equivalent income gain is equal to ‘trapezoid ABHJ. On the other hand
the lower price means that producers experience a loss on production
not covered by quota; the decrease in producer surplus is equal to

trapezoid CDFG.

The net benefit of switching from a_price-support to a direct

subsidy System is .equal to the sum oi the effects. upon taxpayers, con-

sumers. and producers-:




Budgetary cost of price supports =

Net Benefit
Budgetary cost of direct subsidies
#+ Increase in consumer surplus

~ Deérease in producer surplus

h

or Net Benefit = Yec. BDEI -~ rec. ACGH # trap. ABHJ = trap. CDFG

o Net Benefit = triangle BHI # triangle DEF

it

shaded area in Figure 2

‘Eveén from this simple derivation it i§ eéasy to see that thé net bene-

fit_is always positive-zi.e., direct subsidies are .always more effi-

~ = 3 . - N E 1 1 o] S -
£ient than price supports. It should be noted that an efficiency gain

exists regardless of (1) the particular shapes o0f the demand and sup-~
piy curvés, of (2) the magnitude of the export price. These fadtors

do affect, however, both the magnitudé and the distribution of the net
bénefit. Svecifically when Px is above domestic élearing price {as in.

Figure 2), thé net benefit will be larger, ceteris paribus, the lower

the export price. For as Px falls, the altitude of the two net benefit
triangles, and -hence the net bénefit itself, is proportionately in-
creased, The magnitude of the efficiency gain also increases if the
supply or demand elasticities are greater. Higher elasticities .mean
the two curves aré flatter, .and since the two ex ante supply and de-
mand points (B and D) are fixed, the Fflatter curves imply longer

bases for the two triangles. On the other ‘hand if either elasticity
is zero; the corresponding triangle disappears, and the net benefit

n

is reduced.

lPart of the efficiency gain stems from the quota on subsidy

eligibility. If this quota is removed, subsidy payments will distort
marginal supply incentives, and the net benefit is reduced to triangle BHI.




The distribution of gains and lossés is also affected by
thesé two factors. A lower eéxport price increases the coéonsumer gain
and thé produéér 1oss. Thée impact upon taxpayers is ambigudus in
sign, but the absolute value of the taxpayer change always rises-=
i.e., if taxpayers gain (losé) with a high expoért price, they will
gain (lose) even moré with a lower price. The effect of higher de-
mand and supply élasticitiés is soméwhat more compléx. A higher
demand elasticity means that the consumer surplus -change is gréatér
in absolute value (the basé of trapezoéid ABHJ is longer), while a
greater siipply elasticity means the absolute valie of the producer im-
pact is smaller {the baseé of trapezoid CDFG is .shorter). Sinceé the
sign of the consufier efféct is always positive and the sign of the
producer efféct is negative, both producers and consumers gain if
elasticities in¢reéase. Budgetatry costs, however, aré unaffected by
élasticity changes.

The- magnitude and distributiomal effects areé somewhat -different
when export priceé is below the domestic clearing price, Pd. This
situation is illustrated in Figure 3. Since Px is less than Pd, under

a direct-subsidy schéme all production is consumed domestically

(Qﬁ = Qz). The price-support system, however, must still dispose of

surplus production through dumping on- the international market. Since
these dumping costs are much higher (both absolutely and relatively)
when Px is less than Pd, the net benefit has an added component not
found in the previous cases-~namely the rectangle EIKL. Under these

circumstances the export price, as well as the demand and supply
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elasticities, still affect the magnitude of the net benefit, but in a
slightly di'fferent way. As export price falls, the cost of price sup-
ports rises without any offsetting losses under a direct sSubsidy system,
so the net benéfit increases rapidly. Higher demand and supply elas-
ticities also increase the net benefit. The flatter curves raise the

equilibrium prite and shrink the “empty" triangle BDF. The
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distributional effects dre also somewhat changéd. Lower export prices
lead to greater -taxpayer gains, but have no effect upon consumers and
producers. Taxpayers also benefit from higher supply and .demand elas=
ticities, while the ifmpact upon consumers and prodicers is ambiguois.

The Key conclusgions of the analysis to this point can be suin-
marized as follows:

(1) Switching from a price-support to a direct-subsidy system

will always viéld a positive.economic benefit: The magnitude of this

efficiéncy gain is greater,
(2) when the elasticities of 3$upply &nd/or demand
are largér, or

(b) when the export price is lower.

(2) Consumers _always gain from a_change to_a direct subsidy

system. If Px > Pd, this gain is greater,
(a) when the elasticity of demand is larger, or

(b) when export price is lowerx.

(3) Producers. always lose from the switch to direct subsidies.
If Px > Pd, their loss is minimized,
{a) when the elasticity of supply is lafger, or

(b) when export price is higher.

(4) The effect upon taxpayers is indeterminate--they may

either benefit or lose from the change to direct subsidies. If

Px < Pd, the taxpayers gain is greater (or their loss smaller),

o




(a) whén the elasticities of supply and/or demand

are larger. or
(b) whén export priceé is lower.
Iwo additional conclusions can be added to this list:

(5) Any mixed SuUPpOrt systeém. (such as that_ operated by the

CDC) will registeér an efficiency gain over a pure-price support scheme.

but will be less efficient than a system using only diréct subsidies.
The tyuth of this statement is easy to see, for under a mixed support
system, the fiarket intervention is litérally a combindation of the two
séparate policies. A pdértion of the effective support corles through
high-efficiency direct subsidies and the remainder throuigh inefficient

Price supports--the total system is intermediate in efficiency.

(6) Relaxing the small country assumption merely increases: the

margin of advantage.  o0f direct subsidies. over .price supports. If

Canadian exports do depress international prices, this feedback effect
will tend to minimize the potential gains from trade. Furthermore,
since the (dumped) exports unde¥ a price-support system are always
‘greater than the (autonomous) direct-subsidy export$, the feedback will
be greatest under the former scheme. These conclusions can- be illus-
traded with the aid of Figure 4. Under a price-support system, export
price is Px (as in ¥Figure 2). With the introduction of diréct sub-
sidies. .Canadian exports fall and the international price is raised to

P . The budgetary costs of price supports are unchanged and equal

rectangle BDEI. Under a dixect-subsidy system these costs become
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rectangle ACMK. The consumer gain is trapezoid ABLK. and the producer
loss is trapezoid CDiM. “Therefore,
Net Benefit = Budgetary cost of price supports
- Budgetary cost of the direct -subsidies
+ Gizin in coansumer surplus
- Loss in prcducer surplus
or Net Benefit = rec. BDEI - xec. ACMK + trap. ABLK - trap. CDMN

hence Net Benefit = triangle BHI + triangle DEF *+ trap. LNFH

= shaded area in Figure 4.

The net benefit, therefore, ic greater with an -endogenous export. price

by an amount equal to trapezoid LNFH.




5. AN ECONOMETRIC MODEL OF THE DAIRY INDUSTRY

The analysis of the previous chapter provides tentative con-
clusions about the relative efficacy of price supports and direct sub-
sidiés within the context of idealized conceptualizations of both the
dairy industry and the féderal intervention programs. Thé actual
vyalidity of these conclusions cannédt be ascertainéd by thé derivation
of a more sophisticated theoretical apparatus, but can only be judged
empirically. The present chapter presents a detailéd econometric
model of the Canadian dairy industry capable of z:zking such émpirical

simulations.

5.1 Basic Design of the Model

In designing the structure for the econometric model; the basic
goal is to model the market as it actually existed during the period
of estimation (including the inherent institutional constraints such
‘as the price~support schéme). The model is then modified im Chapter 6
to depict the market as it would have existed under alternative
dairy support systems.

It should be emphasized at the outsét that the model described
below is limited in scope, for only the industrial-milk sector is con-
sidered. Because of the institutional constraints described in

Chapter 2, the fluid-milk ‘market duxring the period. of estimation was

virtually a separate entity from its industrial counterpart and hence




has been ignored.
The primary product, industrial milk, éan be used for a
variety of different purposes. However, the twé chief uses, butter

and cheese processing; together account for betweszn 85 and 90 percent

.

of all (industi¥ial) milk shiBEents during the estimation period.

Since the remaining uses (ice cream, casein, evaporated milk, yoégurt,
cottage cheese, condensed milk, etc.) are both small and heterodgeneous,
it was decideéd. that they could be ignored in the building of the

model. The milk for cheese processing is shipped as whole milk and
processed into cheese (¢hiefly éheddar) and its by-product, whey.
Althéugh whey is bought and sold as a commercial product, its value

is small and hence it too was ignored in the model=-building.

The milk-for-butter market is more complex. In addition to
cream (which is converted to butter), the whole milk yields a valu-
able by-product., skim milk. Some producers separate their milk on
the farm and ship only cream, retaining the skim milk to use as feed.
All other producers ship whole milk which is separated by the précessor
into cream for butter and skim milk for skim milk powder. Because of
high capital costs, separating equipment is as. a rule used by pro-=

ducers vho can only ship cream (i.e., those far away from whole milk

This clear-cut separation has -been somewhat obscured in recent
vears by policy changes such as the evolution of the market share
quota system discussed in Chapter 2 and by the increased flow of fluid
cream (the residual from partially skimmed £luid milk) into the in-
dustrial market.




processing facilities). However; a certain amount of substitution
between whole milk and -credwm shipmefts is possible-=par ariy ©f
the relative prices of skim milk and. feed change substantially.

The model itself consists of three sectors: production, pro-
cessing, and consumption. The production Sector includes the basic
behaviourail relatioaships affecting farmers?! decisionis about (1) the
amount of milk to produce, (2) the distribution between whole milk
and crean shipménts, abd (3) the (processing) market to which these
shipménts are made. The processing sector includes demand equations
for each of the three "intermediate" products (fnillk=for-cheesa,
butterfat, and skim milk), and supply equations transiating each of
these intermediate products into their corresponding -end products
(cheese; butter, and skim milk powder), Finally the conscémption sec-

tor consists of the three final demand equationms.

5.2 Estimating Technique and Data
Before describing each equation of the econometric model in
detail, a few preliminaxry statements about the data and choice of the

‘estimating technique should be made:

(1> Each stochastic equation of this simultaneous systém was

estimated by ordinary least squares. Tquations which exhibited sig-

. . ‘ — s -
nificant residual autocorrelation were re-estimated using the

Hildreth-TIu procedure.

1Significant autocorrelations were tested at the 17 level by
using the Henshaw test on the Durbin-Watson statistic.




(2) Most equations were estimdted with annual data over the

time period 1958 through 1971, although in some cases a shorter esti-
fiation period was used. 1958 was chosen as the initial date for the
analysis since before this timeé there was no effective price support
system for dairy products. To estimateé equations .over a peéeriod in
which such a major institutionai change occurred would have been
difficult, if nof impossible.

(3) A1l price and value data were ¢alculated in deflated
ters (1961 base year) to abstract from any nominal price effects.

(4) The definitions .of all variables are given in Table 2.1

TABIE 2
VARIABLE DEFINITIORS
Input Quantities:
() Qi = Quantity of milk and cream produced for buttér, skim
milk powder and cheese processing.
Units: millions of pounds of milk equivalents.
(2) Qc = Quantity of cream produced for butter processing.
Units: millions of pounds. of milk equivalents.
(3) Qmb = Total quantity of whole milk shipped for butter-
skim milk powder processing.
Units: millions of pounds of milk.

%)  Qich

Quantity of milk shipped for cheese processing.

Units: millions of pounds of milk.

1Sources for the data used are described in Appendix TII.
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Output

(8
(9
1o
(11)

(12)

Qbf

Qmlk

Qsm

1]
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Quantity of total butterfat (i.e., thé butterfat in

both cream and whole milk) shipped to buttéer processors.

Units: millionis of pounds of thé milk equivalent of
total butterfat shipments.

Total quantity of whole milk shipment to butter/

skim~fmilk-powder and cheese processors.

Units: millions of pounds of milk.

Total quantity Of skim milk compénent of whélée milk

supplied to butter/skim-milk-powder processors.

Paits: millions of pounds 6f milk eduivralini.

Quantities:

Sb

Db

Ssmp

Dsmp

Sch

Supply of creamery butteér markeéted.

Units: millions of pounds of butter.

Démand for creamery butter by Canadian consumers.
Units: millions of pounds of butter.

Supply of skim milk powder marketed.

Units: millions of pounds of skim milk powder.
Demand for skim milk powder by Canadian consumers.

Units: millions of pounds. 6f skim milk powder.

Supply of cheese marketed.

Units: millions of pounds of cheddar and processed

cheese.




(13) bpech =

Input Prices:

(14) Pmeh =
(15) Pb =
(16) Pm =
(i7) B®f =
(18). Psm =

Output Pricas:

(19) b =
(20) Psmp =
(2L) Pch =

Demand f£o¥ cheese by Canadian consumers.
Units: millions of pounds of chéddar and processed

cheese.

Price for milk paid By cheesé processors.
Units: $ per hundrédweight of milk.
Price for milk paid by butteér/skim-milk-powdéer

procéssors..

Price -0f milk.

Units: $ per hundredweight of milk.

Price for buttérfat (cream) paid by butter processors.
Units i cénts perpound of bufterfat.

Implicit price for skim milk paid by butter and skinm-
milk-powder processors.

Units:: cents per hundredweight of milk equivalent.

Price of butter paid by wholesalers.

Units.; cents per pound of butter.

Price .of skim milk powder paid by wholesalers.
Units: cents per pound of SMP.

Price of cheddar cheese paid by wholesalers.

Units: cents per pound of clieddar cheese.

3Y




Other Variables:

22) ¥ £ Net national incomeé.
23) T = Time trend (1958 = 1).
24) Pmrg = Price of margarine paid by wholesalers.

Units;: cents per pound of margarine.

s

(25) Pfd Index of the price of feéed.

5.3 Produc¢tion.Sectox

The production sector consists of five equations: -an overall
milk-equivalent supply equation, a skimming decision equation, and two
arbitrage conditions. Each equation deséribes a separate: although
interrelatéd step in the farmer's optimizing déecision. The supply
equation gives the initial '"scale of plant' decision which, with a
yéar lag, determine$ the overall milk-equivalént supply. The skim=
ming equation captures the separation choice--whethér a farmer ships
this prodiction as whole milk or as cream. The -arbitrage conditions
are derived from the assumption that no significant differences could

exist among the prices paid for milk for the wvarious processing fanc-

‘tions without arbitrage forcing this. differential toward zero.

5.3.1 Milk-Equivalent Supply Function

From a statistical viewpoint this equation is the least
tractable of the entire model. Numerous specification attempts were
made using various types of simple cobweb and distributed lag models.
Yet it was- never possible to obtain a statistically satisfying equa-

tion for the 1958-71 time period.
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Theré are probably two ¢auses of this difficulty. Fi¥st,
thére is a serious point-c¢luster problem caused by thé -Staghation of
milk-équivalent production during the estimation period. Both
(reéal) market price and quantity variations are quite small, and
what Yendogenous™ variations dc 6ééur éan éasily be swamped by
“disturbance' factors such as variations iua weéather conditionms.

Second; the one consistent result of 4ll thesé atteémpts is
‘that éoéntemporanesus price is totally unrelated to préduction: This
statistical finding conforms to the accépted indust¥y view that dny
substantive production ¢hangé can only be made by changing the milk-
ing herd size--and this takes time. A farmér, :.érefore, must make
his supply decision on the basis of expeitéd rather thanm actual price.
Normally this would nét be too important, as the use of distributed
lag models has been quite siccessful in many similar situations.
However, this procedure i$ almost éertainly doomed té failure in thé
present case bécause of the amazingly compléx and ever-changing Struc-
ture of prices applicable to differént kinds of production. During
thé estimition period the per unit returns a farmer received varied
not only with market prices, but also with many other factors such as
whether or not the production was covered by the subsidy quota, the
current levei of the gross subsidy, the size of penalties, levies, etc.
‘Tablz 3 portrays the major complexities existing during the three
felevant fiscal years. Both milk and cream production are subdivided
into three categories: production covered by the Subsidy Eligibility

Quota (SEQ), production in excess of SEQ, and production by farmers
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Price Structure in the Industrial Milk Market

TABLE 3

(P is the nominal market price in $fcwt for milk and ¢/1b:

butterfat for ¢ream)

PRODUCER GROUP

FISCAL YEAR

_’4

T 1969-70  1970-71 197172
MILK
SEQ PRODUCTION P+ $.99%| p+s.90Y B4 osilast
EXCESS PRODUCTION P - $.52 { P - $1.25/ {13 - $1.25 (Apr-May)
BY SEQ HOLDERS P - $1.05 (Jun-Mar)
PRODUCTION BY THOSE P P B
© WITHOUT AN SEQ ) ) :
PRODUCTION IN EXCESS N.A3 N.A.> P - $2.40
OF MSQ
CREAM
SEQ PRODUCTION P+ 35¢2 P+ 35¢2 P+ 35¢2
. EXCESS PRODUCTION P -1 P - 8¢ ,{P- - 8¢ (Apr-May)
BY SEQ HOLDERS 5 - S¢ (Jun-Mar)
- PRODUCTION BY THOSE P P P
WITHOUT AN SEQ
PRODUCTION IN EXCESS N n.a.2 P - 504
- OF MsQ

1‘The net subsidy consists of a gross subsidy of $1.25 and a
ﬁéldbagkr(to cover export ¢osts) of $.26 in the 1969-70, and 1970-71.
In 1971-72 the ‘holdback was reduced to $.10.

~

2The net subsidy in each year consists of a gruss subsidy of

35.71¢ and a holdback

of 1.00¢.

A

3T’he Market Share Quota system did not exist prior to 1971-72. ’
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withoit SEQ. In addition for the year 1971-72, producers wa;;e sub=
ject to Athe‘Market Share Quota System (MSQ), which créated a fourth
categoty of production. Considéring this kaleidoséope of pricés and.
returns (often varying widely from oné year to the next), it does
not seem surprising that feither the econometric¢ian néor the farmer is
able to find an appropriatée proxy £or sxpectéd price.

In the faze of thesé problems; an alternitive procédure for
estimating a milk Supply funétion was adapted: the period of estima-
tion was ¢hanged to 1928-1962. By truncating thé moést recent (and
most interferencé-ridden) yéars and by extending the time séeries, it
was. possible to minimizé both thé poéint cluster preblem and the price

distortion effects.

A distributed-iag model of the type used by Ner’lovel was postu-

latéd. By hypét;hesi—iiﬁg that desired production is. dependent on éx~
peéted price, and that expected price is a décaying exponential funé-
tion of past observed prices, it is possible to derive an equation for
supply in terms of lagged price and lagged quantity. With the addi-
tion of the lagged exogenous variable, Pfd, this procedure yielded the
following statistically significant equation (figures in parentheses

L. 2
are t-statistics):

1Nerlove, M., "Estimates of the Elasticities of Supply of
Selected Agricultural Commodities," Journal of Farm Economics, May, 1956.

ZIt should be noted that use of the Koyck transformation té ob-
tain the specification form of equation (1) results in a violation of
the assumptions of the general 1linear model. In particular, the dis-
turbance term of the transformed equation is correlated with Q.1 ‘The




Equation (1)
Qm = }62? +~.g06 Q.4+ 103;Pm;1 - 10t6 P
(2.37) (15.2) (1.87) (=.276)

£a-1

Even this equation, however, leaves something to be desired:. The co=
efficient on the price variable, whilé of the préper sign, Is only sig-
nificafnt at the 107 level. TFurthermore, the estimated supply
elasticitieés Seem rathéer 1low=—at the sample feans the impact elas-
ticity is only .030 while the equilibrium elasticity is..319.1 Never-
theless thé equation should suffice as a fairly &ccurate guidé to the

supply -decision.

5.3.2 Skimming Decision Equation

The farmer s decision whether to ship his milk production as
whole milk or éream is probably dependent upon two factors. Theé
économic influence is Fhe opportunity cost of the skim milk--namely
its alternative use as feed. It can therefore be ekpected that the
-proportion of milk/¢ream shipments is- inversely proportionil to the
feed /skim milk price ratid. The institutional factor is the avail=
ability of whole-milk procéssing facilities. Because of the high

ordinary least squares estimatés of the structural coefficients are,
thérefore, inconsistent. See, £0r example, the discussion in
J. Kmenta, Elements of Econometrics (Macmillan Go., 1971), p. 479.

1On the other hand the estimated elasticities may be low be-
cause the actual elasticities are loew--certainly the production series
for milk is remarkably stagnant even over a twenty-year time perxriod
covering an economic depression and a World War.




perishability and steep transportation costs of milk, markets tend to
be regionalized and in many areas of the countfy producers can only
ghip to ceeameries.

gradually lessenéd as multi-product processors have expanded their
numbér of plants. Therefore, the ratio of milk to cream shipments
should be positively correlated with & time trend variable.

Ideally the skimming equation should account for both factors.
Therefore the initial, estimated equation was as follows (again the
number's in parentheses are t—stétistics)il

Qmlk = -12066 #+ 1.71 Qm = 27.3(P£d-rsm) +136.3 T

(-2.79) (3.35) (- .974) (.268)

2 = .873 dw = 1.90

The “fit"™ of this equation is quite respectable, and the price and
time trend coefficients are of the propér sign--but both t-statistics
are miserable. The explanation for this problem is the high multi-
collinearity (r = -.957) bétweeén Pfd and T. Because of this high de-
gree of collinearity it was necessary tr settle for only one of these
eéxplanatory variables.. The price variable was chos2a -because of its

(relatively) hkigh t=-statistic. The resulting equation is:

1It should be noted that the‘influence of relative price has
been expressed in differemnce, rather than ratio form. This linear-
ization was necessary to conform to the structure of the remaining
equations. Solving the final equation system-would otherwise be an
almost impossible job.
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Equation (2)

Qmlk = =1202 + +86 Qm = 42.7(Pfd-=Psm)
(=3.05) (4.68) (-6.66)

2 = 894 dw = 2.53
In dll respects éguation (2) is a fore satisfying equation: the
statistic on price is vastly improved, the coefficient 6n Qm is much

more satisfactory, and the adjusted~r2 is eveii slightly higher.

5.3.3 Arbitrage Conditions

These sgquations represent one of the cruéial behavioural
assumptions of the entire model--namely, that the price of milk will
be the same regardless of processing use.! Specifically,

Equation (3) Pm = Pmb

Equation (4) Pmb

ll

Pmch ‘;
The arbitrage conditions can be drrived at by assuming that farmers
always ship to the highest-paying market. However, even this postu-
late is not really necessafy. Since milk for cheese and milk for but-
teér are indistinguishable from one .anothér, with no. inherent or ac-

quired product differentiation, arbitrage should assure that the two:

prices are identical. This idéntity would not hold if institutional

factors oxr differential transportation costs served to separate the

1This premise can n¢ longer be considered completely valid
because of provincial regulatory intervention, For example, under the
Ontario Milk Marketing Board?’s. (OMMB) Classified Pricing System, the
prices (to processors) of industrial milk differ depending on the
end use. Specificually, the price -of milk for butter/powder is kept
systematically (though marginally) lower than the price of milk for
othexr industrial uses. Because the OMMB is essentially the sole sup-

plier of milk in the province, it can enforce this differential price

struckture.
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two markets. However, over the estimation period neither of thése
efféects was present to any significant degree, and time-series data
on the two. prices follow virtually identical patté¥ns.

It is not possible to statistically test the First esguation
§ince Pm is not a published series. Howevé¥, there are separaté ob-
servations on Pnb and Prch, allowing the folléwing equation to be
estimdted: (In this. 6ii¢ case the parenthetical figures are standard
errors) :

Pab = 571 + .795 Pach
(1.29) (=157)

= ,804 dw = 2,08

At the 5% level the intercept is not significantly different from
zero and thé regression cdefficient is not significantly different
from éne. This test tends to validate equation (4).

The implications of the arbitrage conditions c¢an be illustrated
with the aid of Figute 5. For ease of explanation, assume that the
quantity of cream shipped is fixed, as is the total quantity of milk.
Under the present price-support system the prices of the final pro-
ducts, butter and cheese, are determined exogenously so that the demand
curves (illustrated in Figure 5) are uniquely determined. The shared
vertical price axis is the geometric analogue of the perfect arbitrage
condition. Under these c¢ircumstances the portion of total milk ship-
ments going to butter processors is me0 and that going to cheese
processors is chh—o. Both markets are then in equilibrium since sup-

ply is equal to demand in both cases, and since Pmb = Pmch. Now




suppose that theé government raises the support price fof cheese to
Pch*® witlidut changing the bitter pricé. This action shifts the de-
‘mand curve for cheése milk (to the dashed curve in Figure 5) and
causes an instahtanecus ¥isée in Pmch; both absolutely and in
relation to Pib.

FIGURE 5

PmbPimch=Pm

Q.
S
Qfo
e
&
5
O
Y

\\(Péh=Péh'j

(.Pc;h=\\
\ -Pcho} \

== o

‘Omcho Gmeh? Qiﬂ(h

However, this differential increase cannot be maintained as at
least some farmers react by shipping more and more of their milk to the
cheese market until Prb and Pmch are again equal. Alternatively, at
least some cheese processors bid for milk being shipped to the butter
market--again with the effect of equalizing Pmb and Pmch. In the new

equilibrium both milk prices have risen by the same amount (to Pm'),
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but cheese milk shipments have increased to Qmch'! while milk for but-
ter shipments have fallen to Qib*. Thus the shift in demand is t¥ans-
lated into a reallocation of milk betiweén the two mérkaiks, This arbi-
trage process is a powesful and key elémeént of the econometric model.

5:.3.4 Dgfinitidnai_ Identities

The following définitional identities must be added to the
production sedtof :

Equation (5) Pmb = .035 Pbf + .0l Psm

[l

Equation (6) Qmt

in

Q¢ + Qalk

i

Equation (7) Qmlk = Quch + Qub
Equation (8) Qbf = Qc + Qb

The first of tliese equations defines (implicitly) the price of skim
milk as the difference between the price of milk for -butter and the
price of butterfat. The non=unitary coefficients are the result of
differences in the tinits used to measure each variable. Equation (6)
states that the total milk-equivalent production will be shipped as
either whole milk or cream. Equation (7) breaks down milk shipments
into their two processing components. Finally, equation (8) states
that total butterfat shipments (in milk-equivalent units) are the sum

of cream shipments and milk for butter shipments.

S.4 Processing Sector
The processing sector consists of three demand and three supply
equations. The demand equations are derived demand relationships.

From the processor's view, the basic classification of dairy inputs is




not milk and cream, but the tr¥ichotofiy-<skim milk, butterfat; and milk
for cheese: Furthefmore, the demand for each of these products is
related not only to its own price, but. also to the priceée of its éotre-
sponding ocutput product.

The specification 6f the supply functions is -quite unusudl and
requiir¥es some explanation., Thé production process for chéese, butter,
and skim milk powder is one of almost perfectly fixed coefficients.
Givén amounts of skim milk (or éream) will always prodice the same
quantity of skim milk powdef (or butter). The processing of clicese
allows slightly fiore latitude because of its numercus varietiées. But
éven in this case the assumption Of fixéd coefficients is quite accu-
rate since cheddar accounts £6r such a large fraction of total cheesé
production. The teéchnological fact of fixed coefficieénts, together

with thé inhérént perishability of milk and cream, greatly simplify

the specification, for the supply of each final product can be esti-

mated as a simple linear function of the amount of milk=input pro-

cessed.

5.4.1 Demand for Skim Milk Equation

The demand for skim milk is a function of thiee Variables:
price of skim milk, price -of skim milk powder and time trend. Time
trend was incliided to -capture the effects of institutional changes
oceyrring during the sampling period. The steady increasz -0f the
number of firms which can process whole milk (and therefore manufac-

ture skim milk powder) contributed to a seculaxr growth in the demand




LonLors’

49

for skim m:‘;lk.l
Equation (9)
Qsm = = 41425 + 4905 Pswmp + 2082 T ~ 632:9 Psm

(-9.34) (5.7} (9.273 (<3.95)
=2
r

14

874 dw = 3,10
whére
Equation ('1())2
Qsim = Qmb
The éstimated equation is quité satisfactery. .All coefficients are
of the anticipated sign and are statistically significant.

5.4.2 Demand for Butterfat Eduation

The estimated demand funmction is:
Equation (11)

Gbf = = 6955 + 1700 Pb - 1475 Pbf
(-1.75)  (4.97) (-5.81)

1

2 = 759 dw = 2.69

Again the statistical fit is reasonably good and the price -coefficients
have significantly “proper™ values. It should bé noted that the in-
stitutional change mentioned in the previous section does not affect

this eguation, since butterfat can be processed from either whole milk

.0Y Ccream.

1
Cf£. the discussion on the skimming decision ia Section 2.2.

Qsm is given in wmilk equivalent units. It is therefore
identical to the quantity of milk foxr butter.

2
S
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5.4.3 Demand for Milk for Cheese_ Equation

Demand for cheese milk is given by:
Equation (12)
Qmch- = 3230 + 391.6 Pch - 5587 Pm:ch
€5.46 ) (3.30) (=2.84)

2 = 71l dw = %.68

This equation is somewhat less satisfactory than the previous two as
both the oversll statistical fit and the individual t-statistics are
vorse. Nevértheless the equation is ‘wellsbehaved and should provide

a reasonable indicéator of cheese milk demand.

S.4.4 Processor Supply Equations

As noted above, the supply equations for skim milk pcwder and
for butter¥ are definitional identities based upon the fixed=coeffi.ient
production process. They are given by:

Equation (13) Ssmp = .078 Qsm

Equation (14) Sb L0427 Qbf
Thé cheése supply function is not an exact identity because of the
heterogeneous variety o>f cheeses. Nevertheless; the predominance of

cheddar cheese suggests the specification of the same functional

form., Accordingly, the following equation was estimited-:

Equation (15)

Sch = .0901 Qmch
(11.0)
-2
r~ = .903 dw = 1.73




Thé expanatory power of equation (I3) appears to be sufficieiit to
confirm the usé of this structural form.

5.5 Coansumption Sectoxr

Under -current CDC policies the prices of the thrée final
products--butter, cheesé, and skim milk powder--are all artificially
supported by the govérnment: Over the period of estimation these
support policies were efféctive in that the quantity supplied almost
always exceeded the quantity demanded, with the surplus purchased by
the CDC and dumipéd on the foreign market. The estimation of the final
demand ¢urves for thesé commodities is therefore greatly simplifié@
since the identification problem is entirely eliminated. The démand
equations are all rzlatively straightforward. In each case demand is
estimated as a function of the product price, (real) personal income,
the price of a substitute product (if one exists), and in one case an

exogenous time trend.

5.5.1 Demand Equation for Butter

The demand for butter is a function of four variables:

Equation (16)

D = 464 - 6.46 Pb + 5.26 Pmrg + .404 ¥ - 11.3°T
'(13.5)  (-9.77) (5.36) (2.77)  (-3.1)

-2

r = .938 dw = 2.09

The first three regression coefficients all have the expected signs,
i.e:, the price elasticity is negative, the income elasticity is
positive, and the cross=-price elasticity of the substitute, margarine,

is positive. Time trend has been included as a proxy for consumers?




awareness of progressive improvements in the quality of margarine.
This variable also has the appropriate sign and is important. If it

is dropped, its effect is captured by the highly correlated incoine

variable to suéh an extent that the estimate of the incéie elasticity

becomes négative-=a most implausible resi_xlt.1

The statistical tests are quite satisfactory: the -overall fit
is very good, and the coefficients are 4ll significant at the 5%
level.

5.5.2 Demand Equatién for Skim Milk Powdes

Equation (17)

Dsmp = 88.5 =~ 2.77 Psmp + .265 Y
(4.11) (-1.87) (3.34)

2 = .729 dw = 2.98

Although the price and income coefficients do- conform to prior
exXpectations; the statistical tests produce less conclusive results
than those performéd on thé demand for butter equation. The value of
the r2 is lower and the coefficient om price is significant only at the
10% level. It should be noted that the data used for this equation are
less reliable., Consumption of both butter and skim milk powder is de-

términed as a residual between production and exports. The skim milk

1Failure to note this fact led to severe difficulties in
J. L. Pando®s "Irend Patterns of Butter Consumption in Canada," Canadian
Farm Economics, Dec. 1970, pp. 28-37. Despite the titlé, Pando did not
include 4 time trend in his estimated equation and wént through heroie
contortions to explain an income elasticity of -.68.




powder market was in severe glut duriing much of the estimation period
whilé butter éxports have been nominal. Inaccuracies in recording
the quantities of exports thérefore seriously affect the reliability
of the consumption of skim milk powder series, but have little im=
pact on the butter consumption series.

Actempts to find an important substitute for skim milk powder
were not successful. The demand for skim milk powder was rYegressed
on the price of fluid milk in addition to the variables listed in the
final form but this new variable was not statistically significant.

5.5.3 Demand Equation for Cheese

The estimated equation for cheese demand was initially,

Deh = 67,2 - 1.93 Bch # 315 ¥
(2.52) (-2.02). (10.8)

=2
T

= ,943 dw = .800
Because of the high residual autocorrelation this éequation was re-
jected. The equation was re-estimated using the Hildreth-Ian procedure.

The resulting modified equation is:

Equation (18)
Dch = 67.2 - 1.99 Pch- + .322 Y
(2.38) (~2.13) (10.1)

‘= 864 dw = 1,22 (o = +522)

5.6 Final-Demand Income and Price Elasticities

The price and income elasticities of demand for butter, skim
milk powder and cheese were calculated from the estimates of the re-
gression coefficients, and are given in Table 4. The relative struc-

ture of these elasticities 'generally conforms to initial expectations,
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For example, the demand for butter, which is the -only product that
has a well-defined substitute; has the highest price elasticity and
cheese, which is something of a “luxury" food, has the highest income
elasticity. The income elasticity of demand for butter does seem

rather low but otherwise there are no surprises.

TABLIE &4
: Price Elasticity Income Elasticity |
eremand for butter =1.1 -0.44
Démand for cheese -0.62 1.03
Demand for skim milk powder -0.26 0.62

NeB.: Price and incomée elasticities are takén at the
respective sample means.

5.7 Full Equation Seté

The final equation system, derived in the previous sections, is

summarized bélow (predetermined variables are starred; endogendus,

unstarred):

Equation (I) Qm

1]

1627 + .906Q% ;, + 103B% ; - 10.6PF,

-1202 + ,86Qm - 42°7(P.§d - Psm)

1]

Equation (2) Qmlk

1]

I
’ Equation (3) Pm Pmb
F

Equation (4)- Pmb Pmch

Equation (5) Pmb «035Pbf + ,0LPsm

Equation (6) Qm

]

Qc -+ Qmlk
Equation (7) Qmlk = Qmch + Qmb




Equation (8) Qbf = Qc + Qub

Equation (9) Qsm = -=41425 % 4905P§mP + 20827+ = 632.9Psm
Equation (10) Qsm = Qmb

Equation (A1) Qbf = - 6955 + 17702§ = 1475Pbf

Equation (12) Qmech = 3230+ 39L.67% - 5587 Pmch

Equation (13) Ssiip = .078Qsm

Equation (14) §b = ,0427Qbf

Equation (15) Sch = .090lQmch

i

Equation (16) Db 464 = 6.46P§ + S,zsj?;fg + J404Y* - 11,37

Equation (17) Dsmp = 88,5 = 2;77P§ﬁp + ,322v%
Equation (18) ©Dch = 67.2 - 1.’99“9(43-h + .322Y%

5.8 Future Work on the Model

There are numerous possibilities for improving the model as it

now stands. The most important modifications are given below.

(1) TIhe Export Market: As the model now stands, all export

priceés are exogenous to the Canadian dairy market. Since Canadian
exports presently represent a relatively small fraction of the total
international market, this assumption is probably not too fac-fetched,
Nevertheless, accuracy would be improved by incorporating explicit
price-determining equations for exports. This addition probably re~

presents a difficult, although not impossible task.

(2) Other Industrial Milk Sectors: As a longer-term project

it should be possible to extend the model to include the remaining

13 percent of industrial milk production. Chiefly this would involve




the inclusion of the ice cream and evaporated milk sectors.
Data on these sectors are more limited so modelling may be more
difficult. However, the:eldo not appear to be any insurmount-

able difficulties to such an extension.

(3) The Fluid Miideector: Given the increasing inter-
actions bétween the fluid and industrial sectors, if the model
is to be used to evaluate the most recent dairy support policies,
it is almost certainly necessary to extend thé model to cover
the fluid milk sector. This would be a relatively major task,
because of the importance and héterogeneity of provincial pro-

grams affecting fluid production, processing, and distribution.
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6. RELATIVE ECONOMIC EFFICIENCY: AN EMPIRICAL ANALYSIS

The econometric model derived in the p¥evious chapter is
designed to replicate the actual mixed support system used by
the CDC during the period of estimation. To estimate and com=
pare the empitical effects of a pure price-support or a pure
direct=subsidy scheme (paralleling the theoretical analysis of
Chaptef 4), it is necessary to modify the equation system té con~

va

form to the new "rules of the game®. The basié approach in_ these

sinulations is identical to. that_ of Chapter 4: in each instance

the returns on the quota production of inilk dnd cream are kept

constant while gains and losses to all other affected. groups are

summed. to obtain the net benefit.

The empirical analysis, however, ddes face $Some complications
which did not affect the theoretical inquiries. First, from the
econometric model it is clear that processors, in addition to pro-
ducers, consumers, and taxpayers would be directly affected by
changes in the dairy support system. Accordingly .all the net bene-
fit calculations of this chapter include changes in processor

surplus.




A sécond and more difficult complication is that the theory of

Chapter 4 is comparative static while the econometric model, and the
dairy market itself, are dynamic. There are two methods of meeting
this problem (there are of course no true solutions). One is to
compute equilibrium gains or losses: the other is to similate the
first year impact solution. Although both approéaches have their Iimi-
tations, the impact method was chosen as presenting a clearer picture
of the actual market sitvation. The model itself is essentially
short run in nature, and while a fairly accurate instrument for this
purpose, its ability to predict movefefits over an -extended period
is séverely limited. FurthermdFe, one of the c¢hief characteristics
of the industrial dairy market is its susceptibility to rather violent
exogénous shocks, such as rapid changes in international prices for
dairy products. To speak 6f simulated changes in equilibrium values
under thése circumstances appears to be about as specilative as a wild-
catter's oil claim. Finally even the theoretical basis for computing
equilibrium effects appears to be quite tenuous, as several of the exo-
h genous variables (such as net national income) have implicit or explicit
time-~dependent components.

A final complication arises from the multiple-market nature of

the dairy industry as depicted in the econometric model of the

previous chapter. Multiple markets, by themselves, would present no
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difficulties if each market equilibrium was independently determined.
Unfortunately, although the demand curves of the econometric model
are indeed independent, the supply functions are not. Changes in the
support structure for say skim milk powder will in general affect the
supply of butter (and for that matter the supply of ¢héese). The
critical question is whether consumer surplus analysis is robust
enough to6 remain valid in the “extended partial equilibrium" case of
shifting suprly curves.

In order to adequately answer this concern it is useful to
first note that the procedure used in Chapter 4 for calculating net
benefits is somewhat different from that used in classical consumer
surplus theory. The usual apptfoach is to sum the differénce betwéen
marginal social benefit and margindl social cost éver the induced
changé in quantity supplied. This procedire leads to the usual welfaré
cost triangles resulting from taxes, subsidies, and other market dis-
tortions. The geometric derivations of Chapter 4, although in the end
leading to thée same result, concentrate on the gains and loSses accru-
ing to the affected interest groups (consumers, taxpayers, .and pro=

ducers). This procedure has been adopted for three main reasons:

(1) More information is obtained. Policy-makers (and hopefully
policy analysts) are interested not only in the direction and magnitude
of efficiency changes, but also in the intérmediate information of the
distribution .of benefits (and costs) to different groups. At the very
least this permits some crude idea of the income distributional ef-

fects -of the proposed policy change. (¥For example, if the product
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affected is a low-income-elasticity f;od commodity, c¢onsumer and tax-
payer benefits may not be weighted equally.)

(2) Approaching & poliéy maker with a measurement (no matter
how a¢curateiy obtained) of someé hypothetical measure called an effi-
ciency gain is not always a rewarding aétivity. The policy maker very
¥ightly would like to know something about where this welfare benefit
appears-=or in other words, who specifically gains from this increased
efficiency.

(3) On the more prosai¢ level; the indirect method of comput-
ing welfaré changés can be accomplished through very simple arithmetic
algorithms. Evén in the multi-market c¢ase (as given by the économetric
model .of the prévious chapter), gains and lossés ¢an be calculated in

a straightforward manner with no more information than the initial and

simulated vectors of c¢ommodity prices and quantities. This point is

discusseéd more fully later.

The issue Of the robustness of consumer surplus analysis in the
multi-market case now separates into two separate questions. First,
does the concept itself remain theoretically valid? And second, does
the procedure for calculating the gains and losses for individual
groups yield theoretically correct results? The first question was
specifically addressed by Harberger in his discussion of the general

s tans . A T . , .
equilibrium extension of consumer surplus: Assuming the analyst is

1
Harberger, op. cit., pp. 789-91,
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willing to accept the three welfare postulates cited in Chapter 4,

Ha¥berger demonstrates that consumer suf¥plus analysis can indeed be
used to calculate theé change in welfare. Specifically, for linear
supply and deiand curves, the change in welfare (AW) induced by a
new distortion (D?) in market j can be given by:

b, AX. + = D; AX,

ISt
%

AW =

where Di Yeprésent$ the distortion (the excess of marginal social

benefit over marginal social cost) ift market i
and AX, and AXj réprésent the induééd change in commodities i

and j, respectively.
The first ékXpression in the above equation is the usual welfare :
change in the primatry market (and mist bé negative). The second ex-
préssion reépresents the Yspillover" effects in other markKets. Somé
of thése effects may make positivé contributions to welfare, and in-
deed their aggregate influence may outweigh the partial equilibrium

welfare 1oss. Harberger makes one other important point. The only

secondary markets which need be considéred in estimating the aggregate

welfare change .are those in which there are both significant quantity

changes and significant (ex ante) distortions.

Now to the second major question-~does the procedure of esti-
mating component gains and losses yield the samé estimate of welfare
change? Intuitively it would seem clear that it shoudld-~efficiency

gains mist after all accrue to someone. Furthermore, the calculation

of benefits and costs to the various groups is in essence a Specific
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application of the Harberger welfare postulates. Nevertheless, it is
useful to illustrate the congruence between the two approaches with a
¢ouple of specific examples.

Assume théré are two inteérrelated markets-~whose demand curves
are independént, but whose supply curves are jointly determined. Ini-
tially thereé exists a distortion in market A in the form of a price=
support systém (maihtained by an offer-to-pirchase, import controls,
and subsidized exports): If this support system is dropped, it is
clear that the direct weifare effect in market A is precisely that
calculated in Chapter 4--and corresponds to the first term of the
Harbergéer welfare equation.

In market B, the ¥émoval of price supports is assumed t6 shift
the $upply curve outward. The impact of this shift on total welfare
depends on the ékistence and nature of any distortions in market B.

Two spécific possibilities will be éxamined. First, assume that
market B is free of taxes, subsidies, price supports and other distor-
tions. This situation is portrayed in Figure 6. The initial supply/
demand equilibrium is at point B. When the price support in market A
is dropped, the supply curve in B shifts to the right -and ‘the new equi-
librium is established at point D, Computation of the chdngé in con-
sumer welfare is straightforward,

A Consumer surplus = trapezoid ABDF = (PO-Pl)(QO+Q1)/2

Computing the effect on producers, however, is more difficult.
It is clear that producer welfare declines, since the supply price

falls, but calculation of the exact magnitude is complicated by the
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shifting supply curves. The quandary can be resolved by returning

to the welfare postulate that the value of a marginal unit of produc-
tion to the producer is equal to6 the competitive supply price. As the
supply curve shifts from its initial to its final position, it is
clear that the locus of "interim' competitivé supply points is pre-
cisely the ségment BD of the demand curve. In other words the fall

in producer welfare is precisely,

A Produéer surplus = (Pl“Po)(Qo‘—'Ql)/Z'
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The change in total welfare--the net benefit--is simply thé sum
of the producer and consumer effects (since by assumption thére is no

impact on taxpayers):

i:

A Welfare = A Consumer Surplus + A Préducer Surplus.

Ik

(B-ByJA Q@+ (B5-R)A Q
=0

In passing it is interesting to note the relationship betweén
the change in produéer surplus computéed abévé and thé effeét on pro-
-ducers that would have occurred with fixed supply curves. If there is
an induced drop in price from B to ?1 and the supply curve remains in

its original position, the corresponding loss is equal to trapezoid

ABEF in Figure 6. If the supply curve is fixed in its final position,
the cost to producers is equal to trapezoid ACDF. By simple plain
geometry it is clear that thé actual loss in producer welfareé is simply
the arithmetic averagé of thése lower and uppeér bounds--a result which
is both intuitively and aesthetically Satisfying.l

As a second illustration, assume that a distortion also exists

in market B, Specifically~-~to parallél Harberger ®s own example--

7 11t should be. noted, however, that such a result only holds
when both supply and demand curves are linear. For curvi-linéar re-
lationships, the change in surplus will still lie between the two
bounds but not at the midpdint.




assume the distortion consists of a fixed per unit subsidy on B.
This situation is portrayed in Figuré 7. Initially priceto suppliers
is P,, while the consumer price is Pz. The taxpayer ¢ost is the aiount
of the subsidy, s (= P1=P21) , times the quantity produced, Qo' When
the price support in market A is dropped, the supply curve for B shifts
to the right. Consumer price drops from P2 to B,, while price to pro-
ducers falls by the same améunt to P3. At the same time production in-
¢reases from Qo- to Ql' The increase in consumer surplus is,

A Consumer surplus = (PZ‘P4)(Q0*Q1)/2
The effect on producers is obtained in the same way as the previous
examplée. Namely,

A Producer surplus = (PS*Pi)(Qo+Q1)/2

Finally the effect on taxpayers is given by

A Taxpayer cost = S(QI_QO)
The change in total welfaré, therefore, is

4 Welfare = (P,=P,)(Q +G; /2 + (By-P))(Q+Q;)/2 - s(Q-Q)
And since (Pz'-Pl(_) = - (P3-P1),

A Welfare = - s(QlfQo)
Welfare falls by an amount -equal to the level of the subsidy

times the change in the quantity supplied which is precisely the

‘Harberger result,

The net benefit procedure, cherefore, does generalize to the
multi-market case, yielding an accurate measure of welfare gain or loss,

even with shifting supply curves.

€5
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The procedure for calculating the effects of price support and
direct subsidy systems, therefore, consists of two general parts.
First, the “rules of the game'" are altered in such a way that the
econometric model of Chapter 5 can simulate the price/quantity vector
that would have occurred under each of these two polar schemes. The
general procedures used to effect these simulations are discussed in

Sections 6.1 and 6.2. Second, given the initial and simulated data on

prices and quantities for the entiré vector of dairy commodities, the

effects on each interest group are calculated by using the net benefit




procedure outlined above. Specifically, the impacts on producers
and consumers are given by,

A Consume¥ Surplus = 5(1?0-' Pl)i(q"wl )ilz

I

A Produce¥ Surplus %(Pf P o)j «Q o’*‘Ql)j /2

where (PO,QO) and (Pqul) represent the initial and final price/
quantity vectors respectively

and i is sumted over all consumer commodities

while j is surmed over all producer commodities .

The change in processor surplus is calculated in an analogois way to

the producer surpius procedures. HoWever, instead of the change in

price, the change in processor value-added is used: Finally, the

change in taxpayer welfare is simply given by the net budgetary sav~

ing. And of course, the total welfare change or nét bénefit is sim-

ply the arithmetic sum of the four compoénent gains and losses.

The entire simulation procedure is describeéd in detail in
Appendix X.

The effects of both price support and direct subsidy systems
are simuilated for each of the last three fiscal years of the estima-
period: 1969-70, 1970-71, and 1971-72. The use of fiscal
year, rather than calehdar year, simulations conforms to CDC budgetary
practices, but necessitates some manipulation of the data base. In
most cases, fiscal-year values are approximated by simply interpolating
the appropriate calendar year figures. 1In some instances monthly or

quarterly data series, or use of other information, permit more exact
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estimates.

6:1 Simulating the Pure Direct Subsidy System

The basic rationale of the direct subsidy system is that final
produict prices would be permitted to reach their "freefmarket"l level
while support for quota production is maintained through increased
subsidies~-~the entire structure of 1evies, penalties, price supports,
etc. would be abandoned. To simulate this system, therefore, it is
necessary to .alter the econometric model so that P > Péh’ and"?s

are endogenous, rather than exogenous, variables. Normally this

would be idone by adding the equilibrium conditions,

@) b, =S5,
(i) D, =S,
(Gii) Dep = Ssap

In the present case, however, it is possible for the domestic clearisg
price for one or more of the products to be below the world export
pricé. In this case the product price is no longer enddgencus to the
system, but instead assumes the (exogenous) international value. 'The
excess of domestic supply over domestic demand then represents freely-
marketed expérts. To equilibrium conditions (i)-(iii), therefore, it
is necessary to add the following corstraints:

(iv) Pg = B

) Pgh = PZh

i) ¢ =25
“smp smp

"Free-market" is in quotes because import controls are main-
tained--see, however, Section 6.6.




where superscript d denotes the prevailing domestic price and Super-
script X, export price.

One further alteration of the model is necessary to make the
model suitable for simulatior purposes. The equation System;provides
estimates of the total qudntities of milk and cream produced, but
provides no clue to how much of this supply comes from quota production,
non-quota production, and over-quota production. Since the (ex ante)
effective rates of return on these three classes of production are
quite different, any simulated change in the price of milk or the price
of c¢ream will affect each class differently--the sum of these effects
is"known' but the compdnent breakdown is not. Therefore, to accurately
calculate the change in producer surplis, it is necessary to disaggre-
gate the skimming equation. Ideally this should be done by estimating
thiée distinct skimming equations. Unfortunately separate préduction
data aré available for an insufficient number of years to permit such
statistical estimation.

The alternative adopted here is to derive disaggregated para-
metri¢ equations from the overall skimming equation. ‘Specifically,
the derivation used the following procedure. First, quota production
should be unaffected by the introduction of a direct subsidy system,
since by definition the effective rates of return for quota milk and
cream will be kept constant. Hence, it is only necessary to derive

equations for non-quota and over-quots production., Second, it is as-

sumed that the response functions of all classes of prodiction are
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“"similar"--namely that the price and quantity elasticities in the
skimming equation are identical. From this assumption the derivation
of coefficients for price and quantity is quite simple. Finally

the intercept ¢an be computed as a residual, by standa¥dizing the
parametric equation for the mean values of all variables. By using

this procedure, the following relationships were obtained:

lekil unchanged

k,, =- 112.4 + .86Q - 3.09(Pfd - Psm
Qmlk,, S ( )
Qmik,, =~ 1113 + .86 - 6.98(Pfd - Psm
Qut 13 Qm’3 ¢ )

where,
(a) subscripts 1, 2, and 3 dehiote quota, over-quéta, and
non-quota production respectively, and

3 .
() = ka,i = Qmlk :
i=l

3
(¢) £ Qmi =Qu
i=1le

6.2 Simulating The Pure Price=Support System.

Because of thé milti-product nature of the dairy industry, the
price support system Is not as unambiguously defined as the direct
subsidy system. Obviously all aid is to come via price supports, but
the question is what combination of price supports? There are two
constraints on the support Struéture (the market prices of milk and
cream must be equal to the ex ante quota returns on these inputs), but

there are three policy instruments (Pb, Pch, and Psmp). For any de-

sired milk and cream prices, there exist an infinite number of
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support-price combinations which will yield these input prices. A
auribet of approaches could be used to meet this problem. Perhaps

the most elegant would be to treat the support-price decision as an
optimization problem. The econometrié¢ model and the desired milk

and cream prices form the c¢onstraints, the three otitput prices the
variables, and thé net benefit calculus the objective function. De-
spite the appéal of such a procedure, it is unlikely that its sophisti-
cation would résult in any greater understanding of the actual
décision-making process. The appréach actually used is far more arbi-
trary but also much simpler. For each price-siipport simulation the
support level for cheesé is fixed by raising its value in rough pro-
portion to thé -desired increase in thé price of milk for cheese.

This eliminates the extra degree of freedom in the equation system so
that the butter and skim milk powder support prices become part of the
system?®s solution set.

A further definitional problém arises with respect to the
various levies and penalties included under the present support system.
Again the decision made about these poliéy instruments is quité arbi-
trary. All charges against quota production are Set to zero so that
per unit returns are identically equal to market price. Penalties
against over-guéta production are maintained at the ex ante levels,

Finally, the parametric skimming equations, described in the
previous section, are also necessary to the price-support simulations.

They are therefore intluded in the equation system without change.
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6.3 Simulation,Results;”_1969i70

The basic simulation ¥esults for fiscal year 1969-70 are pre-
Sented in Table 5.

In geneéral, the figures conform to a priori expectations:
pricés are generally lower unde¥ the direct subsidy system than under
the actiual Support scheme, while the price-support values are almost
uni formly higher.1 Some of the particular numbers, however, are quite
interesting, and in séVeral cases, rather unexpected.

A major characteristic of the diréct-subsidy résults is that
thé equilibrium value for both the price of chéése and the price of
skim-milk powder is equal to the international (export) level rather
than the doméstic clearing value. In both instances these simulated

prices are substantially less than the observed ex anté figures. The

1It should be noted that the vector of simulated prices and
quantities given in Table 5 répresent point estimates of the values
that would have prevailed if the respective support systems had beéen
in effect during the fiscal year 1969-70. There is, of course, a
region of uncertainty around these point estimates. Precise estimation
of this uncertainty is difficult since, for many of the variablés,
statistical inferences about forecast error are complicated by the
simultaneous nature of the equation system. However, it is likely that
a 95% confidence interval for at least some of the variables would be
moderately wide. To give some idea of the order of magnitude of the
statistical uncertainty, the 95% confidence interval was caléulated for

Dch and Dsmp under the price support system, (In these particular in-

stances no simultaneous equation problems exist since the simulated Pch
and Psmp are exogenously, policy=determined). The resulting intervals
were 100.4 to 144.8 for Dch (compared to a point estimate of 122.6),
and 146.8 to 224.6 for Dsmp (compared to a point estimate of 185,7).

~ Similar comments apply to the simulation resilts for 1970-71
and 1971-72 given in Tables 7 and 9.




skim-milk powder marKet, in particula¥, collapses almost completely:
the price of skim-milk powder drops from almost 16 cénts per pound
t6 less than 5 cents, and the skim-milk input plummets from nearly
90 ¢énts .a hundredweight to just over 6. cents.

The butter and cream market, on the other hand, represents

something of an anomaly. Both input_and output prices are margin-

ally higher fhan thei¥ ex ante analogues--despite the fact that the

buttér market was_in excess _supply at the (lower) support. levell

The answer to this paradox lies. in the interdependernt nature of the
overall dairy market. Skim milk powde¥ and buttér are joint milk
products producéed in fixed proportion to omé another. Under the
actual support structure, the product with far and away the greéatest
surplus supply was skim milk powder (o6ver 200 million pounds excess,
while both chéese and butter had a surplus of less than 20 million
pounds).

These facts lead to the following interpretation of the
butter~-price ancmaly. When the support prices are abandoned, the
bottom drops out of the skim milk powder market forcing processors
to adjust to the new situation in two ways. First they decrease the
price of skim milk which results in some maxrginal adjustment by

. 1
farmers from whole milk to cream shipments. Second., processors

lThis shift would be more substantial except that, for the 80%
of production covered by quota, the effective prices to: farmers does
not change~-since lower market prices are offset by higher subsidies,
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TABLE 5

1969-70 Sinmilation_ Resdlt;l

Observed Values Simmlated Simulated
Under Actual Values Unde? Values Under
Mixed .Support Direct Subsidy  Price Support
_... System. . ... System.__ - »Svstém,
Input Prices
Pm 2.70 1.90 3.48
e 51.53 52.40 78.95
Psm 89.55 6.34 71.68
Buttex Market
Pb 51.37 52.46 74.15
Db 323.90 320.67 176.8
Sb 340.0 320.6 334.4
. Cheese. Market
Pch 36.54 26.28% 48.00
Dch 145.4 160.3 122.6
Sch 158.3 190.6 167.3

Skim Milk Powder Market

_Psmp 15.81 4.84% 13.44
Dsmp 179.1 217.3 185.7
Ssmp- 406.5 317.1 383.2

1

All figures are in the units given in Table 2; prices are
in deflated 1961 dollars cor cents.

2I“r:i.ces determined by the international market.




tend to shift their milk pFocessing to chéese/whey and away from
butter/skim-milk-powder. The nét result of this second adjustment is
that the supply of butter, as well as skim milk powder, is decreased.
This supply shift, in turn, causes both buttér and cream prices to
rise.

The results of the pure price-siipport simulation are much more
straightforward. Perhaps. the oéutstanding feature is the trémendous
glut on the butter market:; under the actual support structure the
buttéey surplus was 16 million tons, under a pure price=support schede
thé éxcess would be almost ten times as large.

Given the two s6lution séts, the calculation of the resuiting
gains and losses to each of the four affected interest groups is quite
straightforward. These calculations are summarized in Table 6.

Thé thedretical analysis of Chapter 4 concluded that a direct
subsidy would be more efficient than a price support system, while any
combination scheme woiild be intermediate in efficiency. This hypo-
thesis is consistent with the resiults in Table 6. Adoption of a puie
direct subsidy system would have resultéd in a2 net-benefit gain of al-
most 11 million doéllars, but complete dependency on price supports
would have meant a net loss of 54 million dollars. The total efficiency
difference between the two "unadulterated" systems is therefore 65
million ddéllars--a rather impressive amount considering that the aggre-
gate market value of the three dairy products in 1969-70 was less than
300 million dollars., Finally, it should be noted that the relative

magnitude of the two net benefit figures indicates that the actual
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TABLE 6
~ 1969=70 Net Benefit GCalculationms
(in millions of Constant, 1961 dollars)

Gains and losses -Gains and Losses

. A Under a Pure Undér a Pure
Change in: Diréct Subsidy Price Support
e _ . System . e OyStem.
Consufme? Surplis = + 36.95 - 68.07
Taxpayer Saving = = 16.18 - 9.93
Processor Saving = = 1,68 - 0.33
_Producer Surplus. = = 8,25 = 24,14 ,

Net Benefit + 10.84 - 54,19

system was far closer to the direct subsidy ideal than to the price
support alternatives

In general then the 1969-70 net benefit calculations support
the previous theoretical amalysis. The direct subsidy scheme is more
efficient than either the price support system or the actual mixed
support approach. Furtheriore, as hypothesized, consumérs aré the
largest (and indeed thé only) beneficiatries of this increased efficiency.
Finally the magnitude of the net benefit gains is very significant,

particularly between the two- polar support systems.

6.4 Simulation Results: 1970-71

The 1970-71 simulation results are summarized in Table 7. In
general the figures are similar to the 1969-70 values: both input and
output prices are generally lower under the direct subsidy system and

higher under a pure support scheme than the actual observed values.




TABLE 7

1970-71 Simulation ‘Res‘ultsl

Observed Valueés Similated Similated
Undeéer Aétual Valués Under Values Under
Mixed Support Direct Subsidy Price Support
... System. ... _ System Systéem
Input_Prices
Pm $2.73 2,40 3.49
Pc 50.64 59.13 77.26
Psm 95,35 33.35 78.59
‘Butter Market
Pb 50.07 56.59 72.38
Db 324.0 282.4 180.4
Sb 324.1 282.4%4 333.4
Cheese Market
Pch 38.71 36,597 49.00
Deh 156.9 161.2 136.5
Sch 171.8 240.5 156.6

Skim Milk Powder Market

Psmp 16.01 7.71% 13.85
Dsmp 151.0 174,.0 157.0
Ssmp 377.4 252.9 380.0

1'1,\11 figures are in the units given in Table 2; prices are in
deflated, 1961 dollars or cents,

2_. . . ( .
Prices determined by the international market.
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There are, however, several significant differences., In 1969-70 in-
ternational dairy prices were depressed below their historical aver-
ages; by the following year these prices had risen back to, or even
slightly above; their trend values. The impact of this rejuvenated
export market can be seen in the results of the direct subsidy simu-
lation, Neither the cheese nor the skim milk powder price falls as
appreciably as in the previous year. TFurthermore, the rise in the
butter and éréam prices, which was marginal in 1969-70, is quite large
in 1970-71. One result of these differences is that simulated input
prices are signifiéantly higher in 1970-71 than they were in 1969-70.
A sécond result--~the effect upon consumers--is discussed below in the
analysis of the nét benefit figures. The net benefit calculations
themselveés are listed in Table 8.

Thése figures again support the hypctheésis that direct sub-
sidies are more efficient than either pure price supports or the actual
mixed-support scheme. The magnitude of the efficiency gains is some-
whai less than in 1969-70--indeed the advantage of direct subsidies
over the -actual system is cut in half. Yet this fact, too, is con-
sistent with the theoretical conclusion that the size of the net bene-

fit. ceteris paribus, should be inversely related to the export price

level.

The startling result -of Table 8 is that consumers would actu-

ally lose from.the adoption of a direct subsidy system. This loss is

in total contradiction to both intuition and the previously developed

theory. Under the actual support structure, the butter market was in
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TABLE 8

1970-71 Net Benefit Calculations
{(in millions of constant 1961 dollars)

Gains and losses Gains and LOssés
R T Under a Pure Under a Pure
Cha : . : ‘
nges in Direct Subsidy Price Support
f e sen o i 2 o on e ,,Svsl;elii V. _System ..
Consume¥ Surplus = - 3,12 - 68.05
Taxpayer Saving = + 2.73 - 6436
Processor Surplus = F 2,64 + 0.81
_Producer Sutplus = _ . +3.13 ... ...+ 26,54 . .
Net Benefit

+ 5.38 = 47.06

almost exact equilibrium while an excess_sSupply existed in both the

cheése and skim milk powdér markets, It seems almost inconceivable
that abandoning these price supports could result in a consumer 10ss.
Yet this is just what happens: the price of butter rises and more
than offsets consumer gains on the other two products.

Ih; explanation for such a truly startling result lies not in
some perverse consumer behaviour, but in the complexities .and inter=
connections of the different product markets. The first link in the
chain is the joint product nature of skim milk powder and butter
which, as discussed in Section 6.3, causes the butter price to rise.
The consumer is compensated for this increment to butter price by the
résulting increase in the supply of cheese. "“Normally"™ these gains
on cheese (in combination with lower skim milk powder prices) would

outweigh the butter losses. 3But in the present instance the export




price of cheése is very close to the ex ante -support price (37 cents
per pound versus 39 cents). The consumér benefits from thé shift
in cheése supply are therefore quite limited, as most of this in~
credsed supply is just exported. Hencé the effects of the butter

market dominate, and the consumer does indeed lose.

6.5 Simulation Results: 1971-72

Export price rises were substantial in 1970-71; in 1971-72
they were even larger. The cheese export price, in fact, rose through
the CDC floor level, makiiig price support operations unnecessary. At
the same time bad weather conditions rediuced the milk and cream ship-
ments to processors. Because of this supply shift, buttér production
decreased, creating an excess demand at the support pricé level. The
CDC imported millions -of pounds of U.S. butter to prevent the price
from rising above this value.i Only the skim milk powder market con-
tinued to have an excess supply--but even this was considerably re-
duced from previous years.

The impact of these exogenous changes can be seén in the simu-
lation results summarized in Table 9. Both input and output prices

are uniformly the highest of any of the three years. Furthermore, the

1The CDC action appears contradictory to the usual image of

the CDC as a protector of producer interests. However, it is con-
sistent with the CDC's aversion to volatile prices. The import
intervention was also financially remunerative--yielding a profit
of several million dollars.




TABLE 9

1971-72 Simulation“ReSultsl

Observed Values Simulated Simuidted
Under Actual Valiues Under Valués Under
Mixéd Support Direct Support Price Support

... .System . . _-System. _.._ . . System ___

Input Prices
Pm 3- 02 3.’,’8
Pc 51.31
Psm 122.54

Butter Market

Pb 50.10
Db 323.5
sb 296.0

Cheéese Market

Bch 42.95°

Dch 146.5
Sch 190.7

Skim Miik Powdet Market

Psmp
Dsmp
Ssmp

1A.ll figures are in the units given in Table 2; prices are in
deflated, 1961 dollars or cents.

2To insure comparability with the actual support system, butter
was also "imported” under the direct subsidy system, If this correction
is not made, the efficiency gain resulting from import controls would
distort the net benefit comparison of the two support schemes.

3Prices determined by the international market.




82

direct subsidy figures are not tremendously different from the actual

obse¥ved prices and quantities. 7The cheese price and quantity de=

-manded, in fact, are identical under the two systems--reflecting the

exogenous influence of the éxport market. Under these conditions, the
expectation is that efficiency differénces among the three systeis
caléulations of Table 10,

The direct subsidy system is still the fiost efficient, but its
advantage over the actual support system is only marginal. The pure
price support scheme remains firmly in last place., although the usual

large consumér loss is partially offset by significant taXpayer and

producer gains. The narrowing of the efficiency gaps, .as noted in the

previous section, is a logical outgrowth of the extremely high export
prices. The mechanisms for this net-benefit convergence are quite
diverse. For the direct subsidy systéem the chief cause is the doubling
.of consumer losses. This adverse effect, in turn, is caused by the
intensification of supply diversion to cheese processing. Since the
cheese price is already at its export level, this increased supply goes
entirely for export. The improved performance 6f the pure price sup-
port system, on the other hand, is almost entirely -due to the fact
that the $6 million taxpayer loss of 1970-71 is turned into an $11
million gain--the high export prices significantly lower surplus-

disposal costs.
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TABLE 10

1971-72 Net Benefit Calculations
(inr millions of constant 1961 dollars)

Gains and Losses Gains and Logses

e Under a Pure Under a Puie

Ch : . . .

ange in Direct Subsidy Price Support

U System .. ... . System ... .
Consumer Surplus = - 6432 = 66.15
Taxpayer Saving = + 1.74 + 10.90
Processor Surplus = + 3.13 + 1,10
_Producer Surplus . ..= . +3.17 . +22.85
Net Benefit

+
-
*

1 &

g
\

31.30

6.6 The Questidon of Import Controls

The analysis of the dairy support system has concentrated so
far on only two of the three main policy instruments employed by the
cDC. ‘The relative efficiency of price supports and direct subsidies
has been considered in some detail, but the efficiency impact of im-
port .contxrols was ignored. Naturally, it is impossible to rum a price
support system (or any mixed scheme involving effective price supports)

-, A s LA S s
without some form of stringent controls. However, it is perfectly

feasible to ¢hannel support through direct subsidies .and omit import

1The alternative is to impose domestic production controls, as
well as price controls. The supply management aspect of the current
dairy support program bears a strong resemblance to such an approach.
This issue is discussed briefly in Appendix II.




quotas or even tariffs entirely. Furtherimore, the econometric model
.of Chapter 5 can be used to simulate the resulting impact on
the dairy markets.

Déspité these facts a direct subsidy system without import con-

trols was not givén major consideration as a third alternative support

schefzz, 'J:hi._s decision was made for two main reasons. First, the
abandonmént of such extensive import restrictions would almost certain-
ly lead to much more severe structural and institutional changes than
éithér of thé othér alternatives. It may be possible to discern the
basic shape of some of these changes, but if: would be éxtremiely diffi-
cult to predict the magnitude of all the important effects. Certainly,
thé économetric model is incapable of estimating such structural dis-
continuities. Second, the model has limitatiohs even within its own,
strictly empirical, realm. The magnitude of relative price changes
and the rYesulting ¥eallocation of resources is likely to be signifi-
cantly greatér than in any previodus simulation. Although the model is
probably quite accurate for a reasonably large set of price/quantity
vectors, the flexibility of the model could well be strained past its
reliable limit.

Because of these two limitations, it would be unwise to attach
the same significance to a set 6f free-trade simulations as to the
direct subsidy and price support results given previdusly. Neverthe-
less it is probably useful to have some rough idea of the impact of
import controls. Accordingly, a free-trade system was simulated for
one year. 1970-71 was chosen as being most nearly representative of a

"normal' year for international dairy prices. The small-country
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assumption was retained for lack of any reasonable alternative.

The results of this simulation ¥uh are summarized in Table 11.
The most striking feature of the “free-trade" figures is the tre-
mendous processing specialization and product réallocation. Skim milk
powder production disappears completely as domestic demand is met
entirély through import$:. Furthermore, butter prodiicticn is limited
to butter procésséd from cream shipments (which have no alternative
processing use)-=the remaining demand is again filled through imports.
On the other hand., cheese production skyrockets=4i§ is more than
double the direct subsidy resulf and almost three times the observed
value. In fact the entire milk supply is devoted to cheese process-
ing~-with the résult that over 300 miilion pounds-.of cheese are
exported.

Another feature of the free trade Fesults is quite impértant.
Although the price of milk is considerably reduced, the cheesé price
is déwn only marginally frofi its Observed value and is identical to
the direct subsidy figure. The margin on cheesé processing, therefore,
is considerably increased. This £fact is r¥eflected in the mnet benefit
calculations of Teble 12 (for comparison purposes the direct subsidy

gains and losses are also included).




TABLE 11

Simulgtidn_ofAFréerTrade_Support;Systém,(1970—71)1

Obsérved Valueés Simulated Simulated
Under Actual Valués -Under Values Under
Mixed Support Diréct Subsidy "Frea Trade™
Sgggémw,_ ___ .. System_ __ SystenZ
Input Price
Pan. 2,73 2:40 1.78
Pe 50.64% 59.13 40,03
Psm 95,35 33.55 37.52
Buiiter MarKet
Pb 50.07 56.59 38.71
Db 324.0° 282.4% 397.9
Sb 324.1 282.4 132.5
Cheese_Market
Pch 38.71 36.59 36.59
Dch 156.9 161.2 161.2
Sch 171.8 240.5 485.2

Skim;Milk_PowderAMarket

| Psmp 16.01 7.71 7.71
Dsmp 151.0 174.0 174.0
1 Ssup 377.4 252.9 0

) lAllrfigures are in the units given in Table 2; prices are de-
4 flated, 1961 dollars or cents.

2The direct subsidy system without import comtrols.




TABLE 12
Net Befefit Calculations for Free Trade
Support System (1970-71)
(in millions of constant 1961 doliars)

Gains and Losses Gains and Losses
Change in: Under Direct Under Free-Trade

e e e oo Subgidy Systém - System
Consuier Surplus : = 3.12 + 60.82
Taxpayer Saving = + 2.73 - 44,66

Processor Surplus + 2464 + 23,03

_Producer Surplus = + 3;13A = 18,96 .
Net Benefit + 5,38 + 20.23

Most of the results givén in Table 12 are not surprising.
Abandoning import controls does indeed r¥ésult in an éfficiency gain~--a
net benefit 6f $20 million over the actual support system, and $15
million over the direct subsidy schemé. Furthermore the large tax-

payer and prcducer losSes, as well as the even greater coOnsumér gain,

all conform to a priori expectations. The one startling result is the

substantial gain registered by processors--despite the discontinuation
of skim milk powder production, and the cutback in butter production.
The explanation for the processor gains lies in the cheese market.

The tremendoisly increased cheese margin, discussed previously,
coupled with the laxrge volume cf cheese exports, .places. processors

in & Xar better situation than under any othér support system.
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7. CONCLUSIONS

If aid is given to industrial milk farmers, a support scheéme

gyrgwp:icé_support systém or Ehe _présent.combined. support approach.
For thé three representative fiscal years the estimated efficiency ad-

vantage of a direct subsidy is givén in Table 13.

TABLE 13

Vs. Price Support Vs. Actual CDC
System Support System
(in millions of constant 1961 dollaxs)

1969-70 65.03. 10.84
1970-71 52.44 5.38

1971-72 32.97 1,67

Lihe present structure of import controls on dairy
products is waintained under all three systems.

These figures indicate that the superiority of direct subsidies over

price supports is surprisingly large. The efficiency gains can be

placed in rough perspective by noting that the minimal figuré of $33
million répresents (a) roughly %40% of the total budgetary cost of :the

actual CDC- support system, and (b) over 10% of the aggregate market

value of the entire industrial milk sector. The direct subsidy ads

vantage is even more impressive since it results from shifts in short-

|

run resource réallocation rather than major changes in long-run pro-~

duction.

‘
»
g

g




The efficiency gain over the actual system of aid is muéh more

modest. The implication is that the CDC Suppért structure at the
time was far closer to the direcét subsidy ideal than to its pricé sup-
port antithesis. -

Tentative conclusions are also possible about the éfféect of im-
port controls. The trial simulation for 1970-71 demonstrated that a
"free-trade® systeml ‘would register a $15 million efficiency gain
over the direct subsidy scheme and a $20 million advantagé over the
actial support program. This further increasé in efficiéncy accrues
from tr¥ade spécialization--domestic milk production is devoted exclu-
sively to thée product of comparative advantage (cheese), while doméstic
needs. for thée rémaining dairy products (skim milk powder and butter)
are heavily met through imports: Theése simulation results, hoiever,
are based upon far more temious assumptions than the previous direct
subsidy/price support comparisons. The figures are probably good enough
to indicate the type of free-trade consequences; but they certainly
should not be relied upon in detail: To accurately estimate such ef-
fects, it would he necessary to greatly improve the capability of the
econométric model to "track" dairy industry behaviour==even in the face

-of major structural changes and tremendous shifts in resource allocation.

That is, a direct subsidy system without import -controls.

U
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It is important to note that all the comparisons of alterna-
tive support systéms (direct subsidy, pric¢e support, actual CDC, and
“free trade™) have been made solely oft thé basis of the econdmic effi=
ciency criterion. No considération has been given to othér kinds of
policy effects (such as the distributional impact of the different
schemés), or to theé administrative and structural problems of imple-
ménting program changes. An adequate accéunting of these (or other)
program efféects could possibly reverse the gquantitative efficiency
results. It is unlikely, however, that any combination of factors
would have a differential impact large énough io offset the treméndous
efficiéncy difference between the polar price support and direct sub-
sidy schemes.l -

Finally some obsérvations can be madé about the relationship
bétwéen the empricial results and the theoretical analysis of the paper.
Despite its rather naive simplicity, the theorétical model of Chaptexr &
served a very useful purpose as it céorrectly indicated the relative

efficiency of direct .subsidies over price supports. The modéel also

accurately predicted that the :size of the efficiency gap would be in-

versely corrélated with the ékport price level. Nevertheless, the

liqdeed it is likely that the nutritional and income distribu-
tional effects of moving to a di¥ect subsidy schemé would strengthen
its advantage over both the actual and the price support systems. The
price of skim milk powder would certainly drop significantly under
a direct subsidy approach. Since skim milk powder has both a high nu-
tritional value and a low income elasticity of demand, a decline in
its price should hawve substantial beneficial effects that are not con-
sidered in the relative economic efficiency calculus.

FRREEN
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shortcomings of such a simplé theoretical tool-=as argued in the
introduction--have also been strongly demonstrated. The theoretical
analysis was incapable of gauging the magnitude of the efficiency
efféct, and even some of the qualitative judgments were provén inéor-
rect. The most glaring error was the judgmént that consumers must
always gdin from a switch to direct subsidy support. Becauses of

(2) the peculiar structural c¢omplicaticis of the dairy market and

(b) the particéular array of export pricés, demand elasticities, and
production relationships, the empirical ¥esilts show that in two of
the thrée years ¢onsumers would losé in a move £rom thé actual sup-
port system to direct sSubsidiés, It must be admitted that this coém-
bination of spéecial circumstances is rather unusual, yet every par-
ticular market situation has its own special oddities, and each of
these would be impossible to éapture without explicit empirical model-
ing. Policy conclusions based solely upon theory, therefore, should
only be considered tentative until they are batked by detailed empirical

analysis.

e e



APPENDIX I

THE S IMULATION PROGEDURE

As stated in the text, the simmlation procedure utilized in the

empirical analysis of Chaptef 6. consists of three generil components:

1.

(1)

)

)

adjustment of thé equations in the econometric model

of Chapter 5 to make thém Suitable for use in the policy
simulation;

solution of the resulting modifiéd equation system: for
the hypothetical price-quantity vectors which would have
prévailed under both direct subsidy and price support
systems in each of three fis¢al years (1969-70, 1970-71,
and 1971-72); and

calculation of the gains and los$es (and the resulting net
societal benefit) éxperienced by the four interest groups
(consumers, processors, producers and taxpayeérs) covered

by the conditiodns of the simulation .exercise.

Each of these steps is descéribed in detail below.

Ad justment of the Equation Set

For the reasons argued in the téxt, -the simulation procedure

.adopted in the amalysis is- to compiite the impact solution that would

have prevailed in the first year after the hypothetical policy changes

were adopted. In other words pre-determined variables, as well as. exo-~

genous variables, assume the values that are actually indicated in the

historical data. This in turn réquires that a different set of simula-—

tion equations be calculated for the three fiscal years.
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To obtain each of these equdtion Sets, a three-5tép procedure
was followed. First, fiscal year values of variables not directly
observable were obtained by interpolating the relevant caléndar year
variableés. Second, thé values of the exodgencus and pré-determineéd
variables for each fiscal year were substituted into thé appropriaté
equations to obtain three preliminary equation §et$51 Third, the ob-
served résidual -exrror for each équation was computed using the
-observed endogenous variable values under the actual Support schéme.
Sincé thése érrors are assumed random (and in particular therefore
are uncorrelated and: unaffected by policy changes), the errors should
be the samé undér & price support or a direct subsidy system. These

valués weére thérefore added to the relevant equations.2
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The procedure at this point yields three corrected set of linear

equations for all 18 endogenous variables descéribed in thé econometric

model of Chapter 5. Many of the equations -are definitional identities,

there is a considerable degree of recursiveness in the system, and most

equations have only two variables. All theSe properties make the

actual solution step that much easieér.

1The definition of what constitutes endogenous: and exogenous
variables changes somewhat under the differing support schemes: This
issue is discussed in the mext section. Thé variables referred to
here are those (e.g., Pmrg) which are exogenous under all support
schemes.

zln other words the underlying stochastic disturbance for each
equation is assumed to be independent of changes in the support struc-
ture. Therefore, the observed residual can be used as the best-guess
estimate of this disturbance.




2. Solving for Simmlated Price/Quantity Vector

The second stage in the simuldtion procedure is to solve £oF
the six hypothetical price-quantity vectors (3 fiscal years, 2 differ-
ent support systéms). In order £o obtain thesé price-quantity solu-
tions, it is necessary to fakée the three overall equation sets of
step one and imposé on them the conditions first of a pure direct
Subsidy system and second of a pure pricé-support schemé. Each of
these tasks poses some furth;r problems.

The Direct Subsidy System

The major difficulty in simulating the direct subsidy system
is deciding whethey theé prices of the three final products would be
equal to the domestic clearing prices or the Féléevant eéxport prices.
Ultimately this problem had to be approached through trial and error.
A combination of éndogenoi's and exogenous price conditions was im-
posed, the model was solvéd on this basis, .and the resulting solution
set was checked against the original conditions for comsistency. A
consistent solution requires that:

(a) if the final product price is determined in the

domestic market, this price must be greater than or equal
to the corresponding (exogenous) export price; and

(b) if the final product price is determined in the export

market, domestic supply must be greater than or equal to
domestic demand.
The actual process of solving the simultaneous, linear equation set

was somewhat arduous, but as noted earlier, was simplified by the




degree of recursiveness of the systeii and by the large number of
definitional relationships that exist in the model.

This general procédure perhaps can be ¢larified by the use
of an example; In pa¥ticular thé simulated price=quantity vector
under the direct subsidy system for 1969-70 was obtainéd in the
following specific manne¥, First, as was noted above, some judgment
‘had to be made as to which of the final product markets would be in
equilibrium at the domestic¢ clearing price and which would assume
the intérnational (export) price. For 1969-70 the a priori guess
was made (which eventually turned out to be correct) that B and P,
would be determined exogenously by the international market, and that
P, would be determined endogenously by the domesti¢ market clearing
condition. Secondly, the values of the predetermined variables and of
‘the observed résidual errors were substituted into the relevant edua-
tions. These steps transformed the equation system of Section 5.7
(which represents the actual support system during the estimation
period) into an'equation system which specifically represents the -simu-~
lated direct subsidy system for the fiscal year, 1969-70:

1y q =1o219

@ Gy
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6693 + 10,07 P
sm

P

m mb
*) Pmb = Imch
5 P .035 Bt S0L P
©y Q=+ Qe

95




@) Qe = Ypen * U

() Q. =Q, +Q,

) Qsm = 8079.7 - 632.9 Pém

o) Qg =y
= - 6956 + 1770 B - 1475 B _
6956 + 1770 Pb 14 be

(1) Q..

(12) Qg =13324 - 5587 B__

(13) ss_mp = ,078 qu,1
(14) sb = 0427 Qi
as) s, = .0701 Qh
@e) o = 655.8 - 6.46 B,

17> i)smp =209,5
(18 Dy = 165.8
(19) b, =5,
It should be noted that in éomparison to the set of estimated equations
in Section 5,7, the above sec has one more equation (the equilibrium
condition for the butter market) and one more endogenous variable (the
price -of butter). By using the definitional identitiés and by elimi-
nating the variables whose values were already kndwn, this equation
set was reéduced £o a "working set" of ten equations in ten unknowns;
specifically:
@ Qe = U F e
2): chh— = 13324 -~ 5587 Pmch
(3 me = 8079.7 - 632.9 Psm

(4 Qi = 6693 + 10507 2




(5)* Q4 +Qp = 10219
(6)* Qg =- 6956 + 1770 B = 1475 B
@) =35

(8)* = 655.8 - 6.46 P

©): = o0427 Q, -

(10)t P =,;035P + ,0L P
[o2 sm

The solution of this ¥éducéd set was rélatively simple for tweo
Yéasons. First, further "collapsing® of the systemi was fairly eas’y’.l
And second, as soon as thé value of one variable was obtainéd, the re-
maindér of the system was récursive and other variables -could bé cal-
culated éasily by repeated backward substitutions.

For example, the Systeém was reduced to a 4 X 4 set in three
steps-:

(a) equations (2)*, (3)!, and (4)* were substituted into equa-
tion (1)* to yield & néw equatior in two unkandwns (P B’
B

(b) eéquations (2)' and (6)* were Substituted into équation
(5)! to yield a new ecuation in threé unknOWHsl(Pmé.,

h

(¢). equations (8)', (9)*, and (6)* were substituted into equa-
tion (7)? to yield a new equdtion in two unknowns (P , Pb f).

“Thesé three new equations together with equation (10) represented a

system of fou¥ equations in four unknowns (B, Psn’ Pb £ -and Pb)“
- U

In a couple of more stéps it was possible to solve this reduced set
for the Pmch and then obtain the full solution vector.




lastly, when the final solution set was obtained, it was

checked for éonsistericy (that is, to see if the initial guéss regard-
ihg the relevant market éleéaring coénditions for the final products
were indeed accurate) along the lines indicated previously:. In this

case consisténcy requires that

£ 3. = N
@ 54 =Dy
2 @ 3 3 > '
(ii) Ssmp Dsmp
(iii) Pb 2 export pricé of butter

All these éonditions were fulfilled, so that the calculatéed solution is
indéed the corréct simulated piice-duantity vector.

The _Price Support. Sysién

The difficulties facéd in solving for the price support system
were définitional. First, it was not cléar which price support scheme
should be used. As indicated in the text, the condition of the em
pirical analysis requires that returns to (in-quota) milk and créam
production be kept constant. In o6ther wor¥ds the prices of milk and
¢ream in the simu:lated system must be equal to their observed values
plus the relevant net subsidy payments. Unfortunately, there is more
than one combination of the three support prices which can give this
tesult. The procedure adopted in the simulation was. to fix the price
of cheése by raising its value in proportion to the desired increase
in the price of milk for cheese. This eliminated the extra degree
of :Ereedom;r the butter and skim milk powder priceées became part of the
system's solution set.

The second definitional problem was also discussed in the text.

The actual support system involvés a st¥ucture of levies and penalcy




pavzénts designed both to control -aggregate preduction (particulariy
of milk) and to help offset surplus disposal costs. It was hecessary
to décide what would be done with these producer charges. The de-
cision reached was to eliminate the within-quééa leyy, but to assuime
all péenalties -against over-quota production rémaified unchanged.

After specifying thesé assumptions, the three solution vesturs
for the pric¢é Support system wére easily obtained: Indéed since the
prices of cheese, cream, and milk are all exogenoiis, thé system is
récursive and theréfore readily solvéd.

3. The Net Benefit Calculations

Given the price/duantity vectors obtained in the previous stép,
the calculation of the aggrégate nét benefiic was relatively straight-
forward and followed the procedure outlined in the text. Changes in

welfare surplus were r~nputed £or edch affected group based on the

§ s : Lo s s e s P | . . .
relevant ex ante and ex post prices and quantitiés.,” Thec overall net

benefit is the simple sum of thesé separate gains and logsés,
More specifically, in the direct subsidy solutions the changes

in welfare surplus wereé calculated as follows:

1To be able to compute the change in producer surplus, one

final step remained; it was necessary to know the separate supply
and price effects on milk and cream quota production, non-quota pro-
duction, and over-quota production. This in turn impliéd that the
skimming~decision cguation had to be disaggregated for each of these
three groups. Actually, by the conditions of the simulaticn exercise,
returns to quota producers are always keépt constant, so it was only
necessary to derive two -zdditional equations. As described in the
text, these equuations wers obtained by assuming that all classes of
production responded to6 altered market conditions in the same way--
specifically, that the price and quantity elasticities were identical.




(2)

Consumers: The change in consumers surplus was éestimated
for thé three final products (butter, ¢heese and skim
mnilk powder). In éaéh casé the change in surplus is equal
to the differeficé betweén the éx anté and $imuldted prices
timés the averagé quantity consumed.

Taxpayérs: The impact on taxpayers is the sum of four
effects. The Ffirst component is the increaséd subsidy
cost (whi¢h in turn equals the drop in milk pricées times
thé quantity of milk producéd, plus the decline in cream
prices times the quantity &6f éream produced). Thé other
three cofipoénents are the élimination of surplus. disposal
and storage costs, and thé loss of receipts from penalty

payments.

Processors: The change in précessor .surplus was calcu-

iated for the threé processing functions (skim milk powder
from skim milk, butter from cream, and cheese fromw whole
milk)e The price uséd in the compiitations was the pro-
cessor value-added. In each case the change in processor
surplus was obtained in an analogous fashion to the pro-
cedure used for consumer surpluss That is, the chunge in
surplus is equal to the difference bétween the simulated
and actual processor value-added, times the avera3e

quantity processed.
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Producérs: By the conditions of theé simulation, returns
to quota production are unaffected by the shift in support
systems., The impaét on producers therefore is limited to
the effect on over=quota and non=dquota production of milk
and éfeam. The change in proceéssor surplus for ovér-quota
milk production is equal to the drop in milk price plus
the penalty quota (sincé this is eliminated under a direéect
subsidy system), times thé averagé amount of over-quota
milk produced. The change in producer surplus from over-
quota creéai production, and from under-quota milk and
créam production was calculated in an exactly analogous
fashion (except adjustments for penalty payments were un~

nécessary in the latter two cases).

The mét bemefit calculations for the price support schemes.

followed very similar procédures:

)

@)

Consumers : The same formula for computing thé change in.
surplus was used.
Taxpayers: The effect on taxpayers is tiie sum of three

factors. First, subsidy costs are eliminated. This saving

was caléulated by taking the proportion of actual subsidy

costs (in deflated dollars) which could be attributed to
the three industrial milk uses accounted for by the model.
During the fiscal years covered this proportion was approxi-
mately 86 percent. Second, there is an increase in the

surplus disposal cost. The new Surplus disposal cost was



3

*)

102

caléulated for each produét by multiplying thée differ-
énce betwéeén the new product support price and the ex-
port price; times the amount of surplus product: The
change in disposal costs is, of course, this simmlated
cost less the actual dispésal costs., The final effect
on taxpayers is a small adjustment £6r ¢hangés in
(over=quota) penalty revenue which arise because the
relative quantitiées of milk and cream shipped are dif-

fezent under the simulated price support scheme.

Processors: The impact on processors was calculated

in the samé way as in the direct subsidy estimates.

Producers : For both over-quota and noh=quota pro-

ductioén, the change in producers?® surplus was calcu-
lated as the changé in the price of milk (ot éream)
times the average quantity producec. (Sincé the pénal-
ties for over-quota production are assumed to remain
the same under a price support $ystem, .only the change

in market prices need be accounted for in the calcu-

lations.)




APPENDIX IT

RECENT DAIRY. POLICY DEVELOPMENTS:

The analysis of this paper focuses on the daiv¥y support
policies in effect during the period 1969=72, Because of the
institutisonal and structural .changes discussed in the text; the
efpirical analysis cannot be eitended easily to the years since
1972, Nevertheless it is possible to skétch in broad outline the
major policy evolution that has occurred in the interveninhg years
afid theft to take soime prelimindry judgements .about the relevance
of the present theoreticdl and empirical analysis to current policy
issues,

The fost sighificant dévelopiient has been the gradual, but

nonetheless marked, mov-ment toward a third type of support system-=

supply maﬂégemeﬁt.l Under the supply management approach support

would be provided (in the long run) by a price support structure,
with direct subsidies fixed in nominal terms and hence declining in
real terms over time., The major difference between the price suppoit
and supply management approaches is that the latter also involves

the active manipulation of the market share quot:a (MSQ) system to

3

“The supply management policy has never been completely and
fully articulated, However, the geaeral philosophy has been ex-
pounded in numerous statements by both the Minister of Agriculture
and by the Canadian Dairy Commission, The philosophy is also
strongly evident in numerous program decisions including the
announc.ment of the "Long Term Dairy Folicy" by the Minister on
April 18, 1975, and the annual CDC changes in the support levels
and operation.
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enforce cont¥él over quantity, as well as price. The goal of the MSQ
ihtefiention has obvicusly been to reduce substantially the amount of
excess supply that occurs at the administered Support price levels==
disposal problems; Contiol over production has been exerted in a num-
ber of ways including limiting the percentage of MSQ production on
which subsidy is paid, and charging a prohibitive levy (at timeés
amounting to close to one hundred percent of the market price) om all
production in excess of MSQ. A major pronounced goal of the govern=
ment in the movement to a supply management system has bzen to lessen
the budgetary cost of the support program and to force more of the
dairy producers' income to come "from the market";l

In terms of the andlysis of this paper, two comments can be

made about the adoption of the supply management scheme., First, the

use of quantity controls can be viewed as a method of minimizing the
aggregate welfare losses tha® occur under a price support system with-
out quantity controls when export prices are very low. Welfare losses
will $till exist (in comparison to a direct subsidy system), but they

should be substantially less under a supply management sche'me.2

1It should be noted that it has not proved politically feasible
to accomplish this goal so far. Indeed budgetary costs for the sub-
sidy program currently run well in excess of $300 million a year--
approximately triple their (nominal) level at the end of the simulation
period (1971-725 covered by the study.

2In the case of the simple theoretical model of Chapter 4 (Fig-
are 3, p.28), an idcalized supply management system-would hold welfare
losses to triangles BHI plus. IHK, eliminating the (potentially substantial)
extra losses of triangle DEF and the remainder of rectangle EIKL.



In this context it is intefesting to note that most of the active

moves toward the implementation of a supply minagement system occurred

during a period (1975-77) when export prices fell rapidly from for=

metrly high levels,

Second, for a supply managefiefit systei £6 operate smoothly,
the exercise of simultaneous price and quantity contréls presumes a
substantial ability to anticipate and coriect for both shifts in de-
mand/supply conditions and spillover market effécts caused by past
and. ¢urrent pélicy changes. The nature of the empirical model of
Chapter 5 indicates the complex interdependent mature of dairy markets,
In pafticular there is considerable intcrdepéndence among the various
product markets, The feélAwofId situation is evenh more complex (Wore
alternative industrial milk products, more complicated relationship
between the fluid and indust¥ial sectors, and additicnal influences of
provincial regilatory policies)., Unless all these complications are
accountéd for in the formulation of the price and quantity restrict-
ions, the market disruptions and inefficiencies could: ba even greater
than a simple comparative static analysis of the supply management
scheme would suggest, The empirical model cannot prove that such dis-
ruptions will occur, but its structure suggests strongly that the
implementation -of a supply management scheme can be fraught with many

difficulties.




from the following sources:

The data for the econometric model of Chaptet 5 were obtained

Input_Quantities

(1)
(2)

®3)

G5

(3)

(6)

% : obtained as the sum of Qﬁxch and Q ;

chh, Q. : Statistics Canada, Dairy Statistics, 23-201,

sm

Uik :

OQutput._Quantities

@

C))

B

b’ Ssmp’ Sch

Dps Demp? Depy

Input Prices

9)
(10)

Prm:h’ Pmb’ be:

-

r
m

: obtained from the identity,

: obtained from the identity,

: obtained from the identity,

: obtained from DS (production of the relevant

: obtaired from DS (domestic disappearance of

: obtained from the arbitrage condition,
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APPENDIX III

DATA _SOURCES

ahnial (hehceforth DS). '

Ssmp = ,078Q _

Qsm = Qxhb‘
Qe = % F Yy 3
obtained from the identity,

ik = % T Qens

commodity),

the relevant commodity),

DS

an = Pmb'




: obtained from the identit¥,

Pmb = .OI'PSm + .035be.

Output. ,P:ices

a2 ?B? P s P : obtained from DS (1969-71) and £rom

I, ¥, Fu¥niss, Selected Statistics of the

Caunad jan Dairy_Iindustry (1958-68),

Exogenous. Variableés

a3 P obtained from Statistics Canadd; Prices.and
MRE Prices.and

and  Price Indices, 62-002, (1969-71),

I, ¥, Furniss, op. ¢it., (1958-68).
obtdined froim Bank of Canada, Statistieal

Summary.,
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