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I. PROBLEM/QUESTION

The Canadian dairy industry first adopted supply management in
1971, however, it was not until 1974 that all provinces had signed on.
Supply management in Canada came about by a recommendation
from the 1970Task Force on Agriculture, which recommended supply
management be implemented for those commodities with highly
inelastic demand, large price fluctuations, those that were non-storable, and those products with little or no exports (i.e. large domestic
market). Supply management in the Canadian dairy industry was the
first true supply management program in Canada.
Supply management of the Canadian dairy industry is the responsibility of both federal and provincial regulators. The price of industrial milk (milk used for the production of cheese, yogurt, ice cream),
along with production levels of industrial milk are determined by the
Canadian Dairy Commission (CDC). The CDC is a federal crown
corporation, whose members are appointed by the federal agriculture
minister. Pricing and production quotas for fluid milk are the responsibility of provincial regulators.
The market share quota (MSQ) program was determined by the
number of dairy farmers in a province as a percentage of the total
number of dairy farmers in Canada at the time MSQ was implemented. Since its implementation the MSQ has not changed signiticantly,
however, beginning in 1996 dairy quotas were allowed to move
amongst the provinces. Quota moved from Ontario to Quebec once
quotas were allowed to move amongst the provinces. Appendix A
shows the current MSQ split in Canada. Currently Quebec has
approximately 47% of the market share, followed by Ontario with
approximately 32% of the market share, Alberta has the next largest
amount of market share with 6%. The rest of the provinces have 5%
or less of the market share, for example Saskatchewan has approximately 3% of the MSQ. Each provincial regulator determines the
fluid milk needs of their respective province. Processing plants for
industrial milk are located in areas with the greatest milk production,
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which will lead to their lowest cost of production under current conditions.
At the beginning of each dairy year (August I through July 31) the
COC estimates the domestic demand for industrial milk. Each provincial regulator determines the demand for fluid milk in their province.
On average approximately 60% of the total milk production is industrial milk, while approximately 40% is for fluid milk consumption.
From these estimates milk production is distributed amongst the
provinces based on the MSQ.
Supply management of the Canadian dairy industry is founded on
two separate principles. The first is restriction of output through quotas. Each dairy producer is given a quota at the beginning of the dairy
year, any milk that they produce above this amount may be sold into
the export market at significantly lower prices. The second principle
is high import tariffs for dairy products being imported into Canada.
There is a specific amount of milk and milk products that can be
imported into Canada and these guidelines are strictly enforced. Due
to the strict import regulations imported cheese is more expensive in
the consumer market as compared with domestic cheese. Since the
amount of cheese imported into Canada annually is limited and
demand far exceeds this limit the price of imported cheese ends up
being considerably more expensive as compared with domestic
cheese, even though the original cost of it to importers is considerably
less than that of domestic cheese.
As a result of this protection towards Canadian dairy producers
quota values have increased in recent years to the point that quota is
now worth $15,000 to $18,000 per cow (Furtan November 5, 2003).
Quota values depend on many different factors, including: technological change, price risk, subsidized credit for the purchase of quota, and
economies of scale (Schmitz et aI, 2002). In recent years the price of
quota has increased dramatically, indicating that dairy producers
believe supply management of the Canadian dairy industry will continue for the foreseeable future. Consumers pay for supply management of the Canadian dairy industry in the form of higher prices rather
than taxpayers paying for the program.
The rest of the paper will discuss the annual dead weight loss (OWL)
to Canadian society caused by supply management of the Canadian
dairy industry.
II. THEORY

From general economic theory it is known that perfect competition
is the only type of competition that does not result in an etliciency loss
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to society and that producer profits are zero in the long run (Pareto
Optimal). It is also known that a country benetits from trade and that
each country has comparative advantages in different industries or in
producing different products. In addition it is known that an open or
free market is the only type of market system under which producers
are able to maximize their profits. Thus, supply management of the
Canadian dairy industry must cause a DWL to society. Under a free
market system producers will produce at the point where the supply
and demand curves intersect and from this a free market price will prevail. Or, stated another way producers will produce at the point where
the free market price intersects their marginal cost curve. However,
under a supply management system production is restricted, thLisa
normal supply curve does not exist. As well a free market price does
not prevail in the Canadian dairy industry, since the price that producers receive for their milk is fixed.
The price that producers receive is largely based on a calculated
cost of production (COP), which includes: all costs incurred in the
production of milk, depreciation of capital assets, return to labor, and
return to capital. From this the CDC further adjusts the COP based on
prevailing market conditions, the changing dairy environment, and the
general state of the economy (Schmitz et ai, 2002). From these costs
the CDC comes up with an average, where the highest COP calculations are not included in the calculation of the average. It is not known
for sure how the quota level was originally set, there are several different methods that could have been used, or some
combination of them. However, it has been determined that the quota
level has not been set at a profit maximizing point (Schmitz et ai,
2002).
The demand for milk is inelastic, as it is a staple to the Canadian
diet. Since the CDC fixes the price of milk in Canada at some price
higher than the free market price, consumers pay significantly higher
prices for milk as compared with other countries. Therefore, even
though the price is significantly higher as compared to other countries
the amount consumed will not be proportionally lower. This is one
reason supply management of the Canadian dairy industry has been
supported by producers and the CDC for three decades. Dairy producers will receive more revenue even though they are producing a smaller quantity.
The implementation of supply management in the Canadian dairy
industry results in a huge gain to producer surplus. This gain is caused
by the difference they receive for their milk under the supply management system, as compared to the price they would receive under a free
market system. This gain in producer surplus meets the objectives of
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supply management of stabilizing the price of milk and producers
incomes. Through the use of the quota system, it also meets the objective of eliminating or significantly reducing over production in the
dairy industry. From a producers perspective supply management
was introduced to put a stop to chronic over production in the
Canadian dairy industry. This over production was driving the price
down to unprofitable levels for the producers. Once supply management was introduced the quantity produced was restricted, which
allowed the farmers to receive profitable prices for their product.
Today dairy producers lobby the government for continued protection
of the industry.
From a processors point of view the success of supply management
in the Canadian dairy industry is mixed. Canadian processors of dairy
products face a reduced supply of milk, since the production quotas
are limited. As a result of facing a reduced supply they also face a
higher price, which puts them at a competitive disadvantage in the
world export market. In the export market Canadian processors of
dairy products face reduced profit margins, pcssibly to the point where
they cannot compete at all. An advantage of supply management for
processors of milk is that the current import restrictions block foreign
competition in Canada, since only a limited amount of imported
cheese and milk products are allowed to enter the country each year.
It should also be noted that the processing plants are often owned by

producer cooperatives,thus they have a vested interestat both the
production and processing levels.
Ill. Data
The data used in this analysis was from the 1997 - 1998 dairy year,
since it was the most complete, recent information available. The
complete data can be found in Dr. W.H. Furtan's World Dairy Price
spreadsheet. New Zealand prices were used for the free market comparison, since their dairy industry does not receive the same level of
support as the Canadian industry or even the same level of support as
the United States dairy industry.
It is known that the elasticity of demand for milk is somewhere
between -0.5 and -0.8, for this paper an elasticity of demand of -0.8
was used because it was felt that the demand for milk is significantly
inelastic, especially the demand for tluid milk.
A problem with trying to model the OWL caused by supply management of the Canadian dairy industry is that it is extremely difficult,
if not impossible to estimate the supply and demand curves.
Therefore, the demand curve was estimated using just one point (1997
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- 1998 MSQ levels and the price producers received for their milk during the same dairy year). The marginal revenue curve was estimated
using monopoly theory, where the slope is twice as steep as the
demand curve. Said another way the marginal revenue curve intersects the x-axis at half the quantity that the demand curve intersects
the x-axis. The free market supply curve was not estimated, since it
was not necessary to calculate the OWL to society caused by supply
management. The calculations and graph of this can be found in
Appendix B.
IV. RESULTS AND DISCUSSION

Annually there is a OWL of approximately $123million to
Canadian society caused by supply management of the dairy industry,
however, from a Canadian dairy producers perspective supply management of the industry has been hugely successful. The calculations
and graph of this can be found in Appendix B.
Canadian dairy producers received $54.23 per hectoliter of milk
during the 1997 - 1998 dairy year, while New Zealand dairy producers received $34.49 per hectoliter (Dr. W.H. Furtan's World Dairy
Price spreadsheet). This price difference illustrates the inflated price
Canadian dairy producers receive for their milk as compared to those
countries with a freer milk market. Due to the higher price producers
receive, consumers in Canada end up paying an inflated price.
Since the demand for milk is inelastic (-0.8 was used for this paper)
consumers will continue to consume milk even as the price increases;
the percentage increase in price will far exceed the percentage
decrease in demand. This is one reason supply management in the
Canadian dairy industry through the use of import tariffs and
production quotas has been so successful at limiting over production
and increasing the price producers receive.
Supply management of the Canadian dairy industry not only affects
producers, but all others in the supply chain. Depending on the
perspective you take supply management of the Canadian dairy industry has varying degrees of success. The overall OWL to society each
year is approximately $123million. However, producers like supply
management since it eliminates or significantly reduces the likelihood
of over production. It also results in producers receiving predictable,
and also higher prices as compared with the free market system. From
a processors point of view supply management of the Canadian dairy
industry has negative impacts on their operations. Processors have
higher production costs, due to the higher price they pay for their dairy
products. This results in them being forced out of the export market,
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however, because the Canadian dairy industry is also protected by
import tariffs processors gain significant domestic market power.
Another important point to note about processors is that a significant
number of them are owned by producer cooperatives; therefore they
have a vested interest at both the production and processing level.
From a consumers perspective supply management of the Canadian
dairy industry is that it has not been good, since they pay higher prices
than they would under a free market system. As well, their product
selection is limited (i.e. not a wide variety of imported cheeses is
available in Canada) and product quality is limited as compared with

countriesthat are able to importlargeamountsof differentcheeses.
At the current MSQ levels if Canada was to switch to a free market
system they would be operating at a net loss, since the marginal revenue curve and quota will intersect somewhere below the x-axis. This
would be the case at current production levels, however, if the size of
Canadian dairy operations was not restricted there would be a high
probability that some Canadian dairy operations would get as large as
some in the United States. This is based on the assumption that
Canadians have the same access to technology as producers in the
United States. Under Canada's current system the probability that producers are producing higher on their cost curve, as compared with producers in countries with a freer milk market, is quite high. Therefore,
if the milk market was to become freer in Canada the size of operations would probably become larger and would be able to achieve
economies of scale, which would result in them producing on a lower
portion of their cost curve. So even though the total quantity of milk
produced in Canada may not change significantly the average amount
produced per farm would increase significantly. This would result in
producers being able to operate at a lower level on their cost curve,
therefore decreasing their total cost of production.
If the Canadian dairy industry were to become a free market, rather
than an administered market, and still produce at their current levels
all producers would be squeezed out of the market. Canada would end
up being a net importer of milk, since the world price of milk is far
below the cost of production in Canada. This is shown by the fact that
the average cost of production for a Canadian dairy producer in the
1997 - 1998dairy year was $51.69 per hectoliter of milk, as compared
with $34.49 that New Zealand dairy producers received per hectoliter
of milk in the free market (Dr. W.H. Furtan's World Dairy Price
spreadsheet).
One thing that would stop Canada from being a net importer of milk
even if the size of operations did not change significantly is the fact
that milk is non-storable for long periods of time. Thus, the trans-
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portation time and costs may make it unfeasible to import fluid milk.
If supply management of the Canadian dairy industry were to be abolished, the end result would probably be some combination of the
above-mentioned scenarios. Many of the producers would be
squeezed out of the market because they would not be able to adapt to
the changing market. Those producers left in the Canadian dairy
industry would expand the size of their operations, thus achieving
economies of scale. Canada would also begin importing more cheese
and other processed dairy products, therefore Canadians would have
access to a greater variety of products at a higher quality. The fluid
milk market would probably remain in Canada, since milk is non-storable and the transportation costs would become prohibitive, thus local
markets would develop for fluid milk.
Another drawback to supply management of the Canadian dairy
industry is the issue of risk aversion. Without supply management of
the Canadian dairy industry risk averse producers would tend to under
produce or decrease production of those products whose price is
uncertain. For example, if they did not know for sure how much milk
they could sell they would not produce as much since it is non-storable. Therefore, with supply management there will be a tendency for
producers to want to over produce since they are guaranteed a certain
price. As a result of this the CDC will only buy in quota milk at the
guaranteed pre-specitied milk price. Any out of quota milk the CDC
will buy, but at a significantly lower price (world price), since it is sold
into the export market and the CDC does not want to take a loss on it.
This discourages producers from over producing milk and minimizes
the risk aversion problem.
Not only do regulators of the Canadian dairy industry restrict
production but, they also limit the amount of production per farm by
requiring producers to have quota in order to produce milk. By
restricting how big an individual farm can become the government is
preventing farms from achieving economies of scale. Thus, Canadian
dairy producers are probably not producing at a level where their marginal cost equals the market price. This is because their production is
restricted and they are unable to produce at a level where they can
minimize their costs. Since dairy producers are unable to achieve
economies of scale the average cost of production in Canada is significantly higher than those countries whose dairy markets are freer. For
example, during the ]997 - 1998 dairy year the average COP in
Canada was $5] .69 compared with the average COP in the United
States that was $25.39 when converted to Canadian dollars (Dr. W.H.
Furtan's World Dairy Price spreadsheet).
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Entry into the Canadian dairy industry is extremely limited, if not
blocked, since dairy producers in Canada need to obtain quota in order
to receive the fixed price set by the CDC. Quota is extremely hard to
obtain, especially since quota can move amongst the provinces and
current producers are looking to obtain more quota in order to achieve
economies of scale and maximize their profits. In addition to quota
being hard to obtain it is also expensive; currently the cost of obtaining quota is between $15,00 to $18,000 per cow (Furtan November 5,
2003). Obtaining quota is not the only significant expense associated
with starting a dairy operation, there is also the cost of capital equipment. Anyone who produces milk without a quota in Canada must sell
it into the export market. Thus, they receive significantly less than
those with quota and since milk is non-storable the transportation
costs associated with exporting the milk would become prohibitive.
Supply management of the Canadian dairy industry has proven
even more successful than producers first expected, thus they will
continue to lobby the government for protection of the industry. It has
far surpassed the objectives that were set when the program was first
implemented. Those objectives were to stabilize the prices producers
received and thus stabilize their income, along with eliminating over
production. The success of supply management in the dairy industry
can be seen by the current value of obtaining quota ($15,000 to
$18,000 per cow (Furtan November 5,2003)). The high dollar value
of obtaining quota shows that the dairy industry is now extremely
profitable and that new producers are looking to enter the market
and/or current producers are looking to expand their operations. As
well, the dollar value of the quota (value of an intangible asset) tells
us that dairy producers expect supply management to continue into the
foreseeable future.
V. Conclusion
Supply management of the Canadian dairy industry results in a
$123,276,300 DWL to society annually. Canadian dairy producers
will continue to lobby for supply management, since they receive a
higher price than they would in a freer market system. In addition
they are protected from imports resulting in more market power for
the domestic producers. Not all Canadian processors of dairy products like supply management of the dairy industry, however, since
many of the processing plants in Canada are owned by producer cooperatives the lobbying power of processors is fairly weak. In addition,
Canadian processors of dairy products benefit from supply management in that they receive import protection, since the amount of
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imported dairy products into Canada is significantly limited. At the
present time Canadian dairy producers expect supply management to
continue into the foreseeable future, this is shown by the high quota
value of $15,000 to $18,000 per cow (Furtan November 5, 2003).
Entry into the Canadian dairy industry is blocked because of the high
dollar value associated with obtaining quota in addition to the high
capital start-up costs.
Appendix A
Current MSQ Split in Canada

Source: Canadian Dairy Information website
www.dairyinfo.gc.ca
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Appendix B
Annual OWL to Canadian society caused by supply management of
the dairy industry
Source: World Dairy Price Spreadsheet prepared by Dr. W.H. Furtan
Price is measured in dollars per hectoliter and quantity is measured in
millions of hectoliters.
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Pp is the price Canadian dairy producers receive for their milk
Pw is the free market price of milk (assumed to be what New
Zealand dairy producers receive for their milk

The straight line associated with the quantity of 42.9 represents the
1997 - 1998 MSQ
Derivation of the demand curve:
QD = a-bP
ED = b(P/Q)
-0.8 = b(54.23/42.9)
b = -0.8/1.2641
b = -0.6329
Assume QD = 42.9 from 1997 - 1998 MSQ
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Assume P = $54.23 from 1997 - 1998
42.9 = a - 0.6329(54.23)
a = 77.22
QO = 77.22-0.6329P
When p=o
QO = 77.22-0.6329(0)
QO = 77.22
MR intersects the x-axis at 1;'2the quantity that the demand curve
intersects the x-axis, this is from Monopoly theory
Q = (0.5)(77.2) = 38.6
Quantity associated with point C:
QO = 77.2-0.6329P
QO = 77.2-0.6329(34.49)
QO = 55.4
OWL = triangle ABC
OWL = 0.5bh
= (0.5)(54.23-34.49)(55.4-42.9)
= (0.5)(19.74)(12.49)
OWL = 123.28
$123,276,300 annually
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