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Introduction and context

Discovery of Bovine Spongiform Encephalopathy (BSE) in North America has prompted governments in both the United States and Canada to undertake a number of regulatory measures in response to animal health and food safety concerns.  These measures have disrupted normal market relationships, notably the historical integration of the North American beef and cattle markets and, in particular, the regular flow of beef and cattle from Canada to the United States.

In this context, this report evaluates the potential damage to the Canadian cattle and beef industry if legal challenges were to halt exports of boxed beef
 from Canada to the United States in the near future.  We consider this issue by drawing on evidence from the events of 2003 when BSE was first discovered in a cow in Canada and the U.S. border was closed to cattle and beef exports from Canada.  We use standard econometric and economic modeling to elucidate the economic logic behind the likely impacts on market prices and other economic variables.

____________

* Sumner is the Frank H. Buck, Jr. Chair Professor in the Department of Agricultural and Resource Economics at the University of California, Davis and Director of the University of California Agricultural Issues Center. Bervejillo is a research specialist at the Center.

1- The beef and cattle markets in Canada were integrated and exports from Canada to the United States played a crucial role

Before May 20, 2003, there was a single integrated North American market for cattle and beef.  Canada produced 4.4 million cattle for slaughter annually, of which about 20 percent was slaughtered in the United States.  Canada exported about 516 thousand tons of beef annually, of which 72 percent went to the US market. (See tables 1 and 2.) 

Table 1 provides basic information on the status of the beef and cattle markets in the United States and Canada in the years just before May 2003.  The table includes annual averages of quantities produced, consumed and traded in terms of number of head and metric tons of  product for the years 2000-2002.  Notice that, in most dimensions, the Canadian industry was (and is) about one-tenth the size of the U.S. industry.  Furthermore, while the United States exported almost twice as much beef as Canada, Canadian exports of beef to the United States were larger than U.S. exports to Canada.  This same pattern of more exports South than North also held for live cattle.  In general, Canadian shipments to the United States comprised a small share of the total available supply in the United States, but a significant share of Canadian production.

Table 2 looks more closely at trade in Canada during this pre-2003 period.  Three percentage shares included in the table are particularly noteworthy.  First a little more than 18 percent of all fed cattle in Canada were exported to the United States for slaughter during this period.  Thus, a significant share of the slaughter cattle in Canada moved South as live cattle.  Furthermore, more than 32 percent of all beef produced from slaughter within Canada, was exported to the United States.  Thus about a third of the cattle that stayed in Canada for slaughter were shipped South in the form of beef.  Moreover, even when beef imported into Canada is included, more than 27 percent of total Canadian beef supply during this period was exported to the United States.  Clearly, disruptions in these exports had the potential to be, and did become, a major concern in the economics of the Canadian cattle and beef industry. 

Table 3 broadens the time horizon to show beef and live cattle exports from Canada in value terms for each year from 2000 to 2004 and for the period May 2004 to April 2005.  These annual trade data further document the importance to the Canadian industry of beef and cattle exports and, in particular, show the importance of the U.S. market.  Comparing the years from 2000 to 2004 shows just how much the disruption of the beef trade in May 2003 affected normal trade flows.  Even though the import ban on boxed beef lasted for only about one quarter in 2003,  the data indicate the clear and substantial decline in annual exports for the year. The table also shows how the partial lifting of the restrictions on boxed beef in 2003 allowed the beef trade to resume in 2004 and 2005.  Exports of beef to the United States in 2004 were 8 percent higher than 2002, and beef exports to all destinations were 10 percent higher than in 2002.  However, with no exports of live cattle, total exports of beef and cattle decreased 43 percent in dollar terms from 2002 to 2004.

2- Economic impacts of the trade disruptions from the discovery of BSE in May 2003 and the ban on Canadian exports of boxed beef to the United States, with lessons for understanding the likely economic impacts if a ban on boxed beef were reinstituted 

In order to assess the economic impact of a future disruption in exports of boxed beef from Canada to the United States it is useful to consider the impacts of the 2003 events.  Some effects of the May 20, 2003 BSE discovery on cattle and beef prices may be seen by examining data for the weeks and months surrounding this event.  Several charts illustrate graphically an industry in severe economic crisis immediately following the disruption of trade.  Furthermore, the timing of the price and revenue movements shows that the large immediate economic loses were due in large measure to blocking boxed beef exports from Canada to the United States.  Exploring the economic impacts during this period will help us understand what would happen if boxed beef shipments were banned again.

Before May 20, 2003, prices for cattle in Canada were very closely aligned with US prices because of the integrated market between the two countries. Small systematic differences in prices were the result of local differences in conditions of supply, demand, quality and transportation costs.  After May 20, 2003, Canadian prices collapsed and U.S. prices rose.

Chart 1 shows weekly prices of fed steers in Canada for the periods before, during and after the ban on boxed beef imports into the United States from Canada.  Fed steer prices reflect the value of cattle as they leave feedlots for slaughter.  Chart 1 shows in dramatic fashion how rapidly prices collapsed and how far they fell.  Moreover, the chart shows that when the United States announced in mid-August 2003 that the trade in boxed beef would soon be allowed to recommence (a category that includes beef from fed steers), prices began to rise.  However, prices remained below the pre-ban level and did not share the rise in cattle prices experienced in the United States, in part because live cattle shipments remained restricted. 

Chart 2 shows that the price of cull cows fell even more than the price of fed steers and that these prices remained low in subsequent periods.  This follows from the fact that the export of beef from cull cows was not renewed in September 2003 as it was for beef from fed steers. 

Chart 3 shows that the price of 550 pound steers also collapsed after the U.S. market was closed and recovered somewhat when the market for beef was opened in August 2003.  The price for these steers depends on expectations about the market for fed cattle and beef several months into the future.  When the market was initially closed many observers expected it to be opened again soon, so feeder cattle prices fluctuated for a few weeks before collapsing when it became evident that the U.S. market would remain closed for a considerable period. 

These charts show that the prices continued to fall in the weeks immediately after May 17, 2003.  The observed price responded quickly but not immediately, in part because some cattle sales are made through forward arrangements that had already specified the price before the BSE event took place.  This means that for a few weeks the average prices reported included some higher prices that had been set before the BSE event and some lower prices that were set after the BSE event.  In fact, during the days following the ban, there were very few  transactions in Canada,  and as a consequence, for confidentiality reasons, the Can-Fax weekly data show no price for the week ending May 31, 2003.  It took a few weeks for the full collapse in market demand to be reflected in weekly reported prices, although the losses began accruing immediately, even for cattle that would not be shipped for a few weeks.

Table 4 provides a systematic statistical analysis of fed steer prices using weekly data for the period January 2000 through April 2005.  A linear regression of the price of fed steers in Canada is fit to explanatory variables including the price of comparable U.S. fed steers plus controls for seasonality using monthly or quarterly control dummy variables.  To test for the impact of the import ban, the regression includes a dummy variable for the weeks from May 24, 2003 through August 30, 2003 and a dummy variable for the period after August 30, 2003.

We include weekly or quarterly seasonality controls to recognize that there is a typical pattern in cattle and beef prices over the year.  Including these variables insures that we do not confound the impact of the export ban with normal seasonal patterns.  We find that the seasonal and weekly control variables are statistically significant and that the economically important results do not differ whether we include weekly or quarterly variables.

Turning to the economically important results, note first, that the U.S. price is positively and significantly related to the Canadian price, but that relationship was much stronger during the period up to May 17, 2003.  The coefficient on the U.S. price is much stronger for the regression on the early sample and the goodness of fit of the regression (R2) is higher as well.  This shows that the U.S. and Canadian markets were much more integrated before May 17, 2003 than after.  

The dummy variable for the May 24 to August 30 period is highly significant and shows that holding constant the other factors the Canadian price was $32.87 per cwt lower than in the period before May 24, 2003.  The price for the period after August 30, 2003 also is economically and statistically different from the price in the period before May 24, 2003, but the difference is smaller.  Furthermore, there is a large and statistically significant difference between these coefficients.  We can use the difference between these coefficients ($18.90 per cwt) as one measure of the effect of the ban on boxed beef shipments that was in place during the May 24 through August 30 period.

Table 5 shows a similar pair of regressions for beef cut-out values (the average price per pound for beef from the slaughtered carcasses).  The data for Canadian cut-out values was not collected or reported prior to May 2003 because the Canadian cut-ut values were virtually identical with the U.S. values and data providers found no interest in collecting a separate series of Canadian values. Therefore, in Table 6 we only compare the period from May 24, 2003 to August 30, 2003 with the period after August 30.  The key result is that the cut-out value was $0.12 cents per pound lower during the period when boxed beef shipments to the U.S. were restricted.

The regression analysis reinforces and supplements the illustrations from the price charts discussed above.  Canadian cattle and beef producers suffered severe price declines that can be attributed directly to the ban on shipping boxed beef to the United States.

An alternative approach to measuring the losses from the boxed beef ban is shown in Table 6.  Table 6 shows average prices for the four weeks prior to May 30, 2003 compared to the period of the boxed beef ban, from May 24 to August 30, and then to the four weeks after August 30, 2003.  The facts that are highlighted in this table again reinforce the point that prices for fed steers, fed heifers, cull cows and for the cut-out values were lower in the period when the boxed beef ban was in place. The period of the boxed beef ban had an average price about $35 per cwt lower for fed steers and heifers than the period immediately preceding the ban.  The price during the boxed beef ban was more than $19 per cwt lower for steers and heifers than the period after the boxed beef ban was removed (and the cattle ban was continued).  We also see in this table that the price of cull cows did not come back because, as we have seen, the ban on shipments of beef from these older animals to the United States remained in place.  Finally, the message for the cut-out values is similar.  The fall in price was $0.23 per pound, with $0.20 cents per pound recovered when the boxed beef ban was lifted.  Hence, the cost of the boxed beef ban was $0.20 cents per pound.

Let us turn to considering direct information on losses of revenues by beef packers and cattle feedlot operators.  Revenue for Canadian beef packers over the period January 2000 to December 2004 is shown in Chart 4.  For these data, total revenue was calculated as the number of head slaughtered, multiplied by the average carcass weight, multiplied by the cut-out value.  Only steers and heifers, which are the groups of cattle affected directly by the ban on boxed beef shipments, are included.  Chart 4 shows a huge drop in revenues per week immediately following the ban on shipments was instituted.  From that immediate loss, packers slowly built back revenues as more cattle had to be slaughtered, and at higher average weights, as those animals had gained weight (above their most economically optimal weight but for the shipment bans) while they were being held off the market (See Chart 5).  Packer revenues regained their previous levels when the ban on boxed beef shipments was removed in August 2003, despite low prices, as the losses were forced down the supply chain.  Numbers of head slaughtered rose in the later period as more Canadian cattle were slaughtered in Canada given that the ban on live cattle shipments remained. 

Chart 6 shows that the revenue losses for Canadian feedlots were even more severe than for beef packers.  For feedlots, revenue is calculated as number of fed steers and heifers slaughtered times an estimated live weight ( assuming a standard carcass yield equal to 62 percent
) times the price per pound.  The drop in revenue after May 20, 2003 was immediate and easily the largest one week fall in revenue in the data.  Revenues remained depressed until the U.S. market for boxed beef was opened again.

Chart 7 shows the equivalent figure for cull cow operations.  Revenues are estimated for the number of cull cows slaughtered multiplied by an estimated live-weight (based on 55 percent carcass yield
) and the price per pound.  After May 17, 2003, revenues decreased to about one fourth to one fifth of the revenues in previous periods.  There was some recovery after September 2003, but revenues remained significantly below pre-BSE levels.  

It is more difficult to estimate revenues for other activities such as the sale of calves and stockers.  Data on marketings are given on a monthly basis, while prices are weekly (Chart 3).  Feedlot placements are strongly dependent on the season.  Sales and placements of calves are typically small in the late spring and summer months because most calves are born in the spring and are not ready for sale until the fall.    The May 2003 ban did not have a large effect on placements during that fall because the calves had already been born in the spring of 2003.  Imposing a ban in the fall would have a more devastating impact on cow-calf and stocker markets, since there would be a large number of animals offered for placement and the price decline and lack of market would affect the market when the bulk of the yearly crop was ready for sale. 

Examination of these historical data makes clear that the Canadian cattle and beef industry is highly vulnerable to a loss of the boxed beef market in the United States. Furthermore, the cattle industry is likely to be more vulnerable currently, in the summer of 2005, than it was in May 2003.  The reason is that the industry has remained depressed economically because, as shown in Charts 1, 2, and 3, and in Table 4, Table 5 and Table 6 cattle prices remain depressed.  

With this background, let us turn to considering analytically the logic and magnitude of losses that can be anticipated if the U.S. market for boxed beef was closed to Canadian beef.       

 3. Economic simulations of the likely short run economic impacts of a ban on U.S. imports of Canadian boxed beef from animals younger than 30 months

The economic issue at hand relates to assessing the immediate losses that would be incurred if a U.S. import ban on boxed beef were instituted.  To see the economic logic behind how such a ban would affect the Canadian industry it is useful to briefly review some characteristics of cattle supply and demand.

The demand for cattle and the demand for beef are closely linked.  Consumer demand for beef is relatively unresponsive to market price.  Econometric estimates of the short run elasticity of demand for beef are smaller than -1.0 in absolute value, meaning that total revenue falls when price falls because quantity sold does not rise proportionately.  Econometric demand estimates for North America are provided by Eales (1996); Brester, Marsh and Smith (2002); among others.  For beef consumption in Canada, Eales estimated an elasticity of demand of -0.76, meaning that a 10 percent increase in quantity available would cause a 13 percent fall in price (-0.76 = - (10/13).

The quantity of beef supplied is a function of the price of beef and factors that affect the cost of production of beef, mainly the price of slaughter cattle.  The quantity of slaughter cattle supplied, in turn, depends on the price of cattle, feed prices and other costs of production for the cattle industry.  The supply of beef to the market has a complex relationship to a decline in price.  In the short run, if price declines are expected to be temporary, beef and cattle producers can hold animals off the market or hold beef in cold storage anticipating the return to higher prices.  In the intermediate run or if price declines are expected to persist, the quantity of beef supplied responds little to a fall in market price because it is costly to hold cattle that are ready for slaughter off the market.  Cattle producers and beef processors have very limited ability to adjust their output when they are faced with an immediate and unexpected drop in market access or other demand shock that they expect to continue.  Cattle in feedlots must be marketed in a timely fashion because excess weight or delays are extremely costly.  Slaughter plants must continue to operate near capacity or face severe losses.  In the face of severe price declines that may be temporary, marketing and slaughter delays may reduce losses compared with selling at depressed prices, but such a strategy does not prevent losses and does not solve the problem if price declines continue because the backlog of cattle and beef must be marketed in short order or face steep losses from holding and/or storage costs.

In 2003, many in the industry expected the U.S. import bans on beef and cattle to end quickly.  As such, cattle and beef were held off the market and only released a few weeks later when it became evident that the trade ban would last longer than anticipated. 

Three factors characterize how beef processors react in response to sudden changes in market conditions. These are the cost of storage and the amount of cold storage capacity available, the expected duration of the market disruption, and the ability to forecast future changes in market conditions. For the case of a ban on boxed beef imports to the United States from Canada, increased beef storage would not be a cost effective option, just as it was of little help during the crisis in 2003.  Furthermore, since the duration of such a ban would be uncertain, the beef and cattle industries would find it difficult to plan effectively.  Uncertainty adds to losses because it dampens adjustments and allows prices to fall further.   

Econometric evidence of beef and slaughter cattle supply in North America supports this economic logic.  Brester, Marsh and Smith (2002) for example find a short run supply elasticity of 0.12 and other estimates are even smaller. Dynamic considerations related to the cattle breeding herd sometimes suggest very inelastic supply, especially if ranchers believe conditions may change soon and that prices are likely to rise in the near future (Jarvis, 1974; Rosen, 1987; Sarmiento and Allen, 2000). 

Let us consider the dynamics in the market following a severe shock to beef demand.  A ban on U.S. imports of Canadian boxed beef would have large immediate short run effects.  The loss of a large share of market demand would cause the market price to fall.  Beef packers would face a sharp decline in price and would suffer immediate losses.  In response, Canadian packers would cut the number of cattle they purchase for slaughter, while trying to sell the excess supply of beef in the domestic market or in export markets.  More beef in Canada would drive out imports, but they are a small share of the Canadian market already, especially after May 2003.  Feedlots would suffer losses with lower prices for fed cattle as demand from packers collapsed.  Feedlots would respond by buying fewer replacements from stockers or cow calf operations.  These operations would then incur losses too.  Prices for beef and cattle at all stages in the chain would decrease sharply.  

Cow-calf operators must manage their businesses based on long-term expectations.  For example, the decision to place heifers in the breeding herd depends on expectations about the price of the calves that those heifers will produce over their six to eight year productive lives.  Facing a disruption in demand for calves and a severely depressed price, a cattleman may reasonably hold a calf for some time expecting prices to recover, but within a very few months he must sell the calf because it would be prohibitively expensive to retain it given the seasonal nature of pasture supply and the demands on feed from the breeding herd.  Every operation has limited feed resources.  It is not possible to increase the number of animals beyond certain limits.  If depressed prices are expected to continue, then some of the breeding herd will be sold for slaughter (at a loss) to reduce the size of the subsequent calf crop.  Because the cow herd is the key productive capital of a cattle operation, the decision to sell cows that are still productive reduces productivity for years to come.  

Under certain conditions the price of calves will approach zero because their expected value at slaughter is less than the cost of feed and other inputs required.  Consider a feedlot that sells 1,250 lb steers.  Total cost of production (which excludes the purchase of the calf) averages about $52.50 per 100 pounds of weight gain (see Jones; Latz; and Manitoba Agriculture).  If the feedlot typically purchases 500 lb calves, the total costs incurred up to the selling weight would be an average of $393.75 per head.  In the first four months of 2005, the average price of fed steers was $68.78 per hundredweight ($859.75 per head), so there was substantial scope for positive prices for feeder calves in the system.  However, as the expected price of fed cattle falls below $68.78 per cwt and the costs of production remain unchanged at $52.50 per 100-lb weight gain, the feedlot would pay less for the 500-lb calves in order to cover all its costs.  With a severe demand shock, such as closing the border to shipments of beef and cattle, the expected price of fed cattle may fall below $31.50/cwt.  In that case, the typical feedlot would be willing to pay nothing for feeder calves, because the revenues would not cover the costs of feeding the animal to sales weight!  This scenario may be likely as a short run outcome of a border closure, as shown in by the data in Figure 1.

Let us now turn to the simple market equilibrium analytical framework that is used by economists to assess the response of markets to shocks in supply or demand conditions.  The structure of our approach is entirely conventional and can be found in standard economic textbooks and peer reviewed publications (Pindyck and Rubinfeld, 2001; Alston and James, 2002; Gardner, 1987).

A simple constant elasticity model of supply and demand yields the following:

(1)
% change in Price = (% supply shock/(demand elasticity – supply elasticity),

In the present case, the effect of blocking exports to the United States can be considered an increase in the supply available in the Canadian market for beef.  The percentage supply shock in (1) represents the additional supply as a share of the total supply in the market.

Alternatively and equivalently, we may consider the impact by examining the percentage reduction in the demand for Canadian beef.  The appropriate formula is: 

(2)
% change in Price = (% demand shock/(supply elasticity – demand elasticity),

where in (2) the negative % demand shock is the share of demand that would be removed from the market available to Canadian beef.

We summarize the results of applying this simple framework below where we consider a range of demand elasticities and supply elasticities that are consistent with the econometric literature.  We also consider both the demand shock and the supply shock approach.  The supply shock is based on the quantity of Canadian beef exports to the U.S. as a share of total beef available in Canada.  It measures how much additional supply would be created in Canada if exports were blocked.  The demand decrease measures the exports of boxed beef to the U.S. as a share of total demand for Canadian beef.  The results show a percentage decline in the price of beef that is consistent across the two methods.  

Percentage decline in the price of Canadian beef from blocking exports of boxed beef from animals less than 30 months

	
	Supply elasticity 0.05
	Supply elasticity, 0.12

	Elasticity of Demand
	-0.40
	-.76
	-0.40
	-.76

	
	
	
	
	

	(1) 32% increase in the supply of beef within Canada
	-71.1
	-39.5
	-61.5
	-36.4

	
	
	
	
	

	(2) 35% decrease in the demand for Canadian beef
	-77.7
	-43.2
	-67.3
	-39.8


These results show again, how significant the effects are likely to be. 

As a further indication of the losses likely to be incurred, we can convert these price declines to declines in total revenue.  Considering a conservative 40 percent fall in price and a 10 percent fall in quantity sold, the effect of a ban on Canadian boxed beef imports is likely to be at least a 50 percent fall in industry revenue. 

Concluding remarks

The market for beef and cattle had been integrated prior to May 2003.  From late May 2003 to August 2003, the Canadian industry suffered severe losses due to the lack of access to U.S. markets.  Integration was partially restored in August 2003 by once again allowing boxed beef from animals less than 30 months of age to enter the United States from Canada.  The effects on prices and revenues in Canada from that move were clear and dramatic (as were the gains to U.S. consumers and the beef industry).  If this partial integration were reversed, the still weakened Canadian industry would be pitched back into a depression of low price and low revenues.  There is no question that many packers and feedlots could not weather such severe losses.
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 Table 1. Basic Information on Canada and US beef and cattle production, consumption and trade (average 2000-2002)

	Item
	Units
	Canada
	US

	Herd
	‘000 head
	13,524
	97,393

	
	
	
	

	Annual Slaughter Federally Inspected plants
	‘000 head
	3,443*
	35,783

	Annual Slaughter
	‘000 Metric Tons
	1,263*
	12,236

	Domestic consumption
	‘000 Metric Tons
	963
	12,531

	Beef exports total
	‘000 Metric Tons
	516
	1,086

	Beef exports to the partner
	‘000 Metric Tons
	373
	110

	Beef imports total
	‘000 Metric Tons
	210
	1,423

	Cattle for slaughter exports to the partner
	‘000 head
	939
	33

	Feeder cattle exports to partner
	‘000 head
	294
	135

	Cattle on feed
	‘000 head average per month
	968**
	14,133

	Canadian share of US beef market
	%
	3.0
	

	Canadian share of US fed cattle mkt.
	%
	2.6
	


Sources: FAS/USDA; USITC; Can-Fax; Agriculture & Agri-Food Canada, Annual Livestock and Meat Report, various issues.

*: Includes provincially inspected plants, which average 188 thousand head per year.

**: only 2002

Table 2 - Canada Beef and Cattle Production and Exports to the US. (Avg 2000-02)

	
	Units
	Fed cattle
	Cull cattle
	Total

	Slaughter (a) 
	head
	2,764,789
	490,199
	3,254,987

	
	
	
	
	

	Beef equivalent (b)
	Million lb
	2,210
	339
	2,549

	
	Metric Tons
	1,002,404
	153,970
	1,156,374

	
	
	
	
	

	Exports for slaughter to U.S.
	head
	619, 640
	318,878
	938,518

	Slaughter in Canada + exports to U.S. for slaughter
	head
	3,384,429
	809,077
	4,193,506

	Fed cattle exported to US as % of Canadian supply
	%
	18.3
	
	

	
	
	
	
	

	Exports of beef to U.S.
	Metric Tons
	
	
	373,431

	Beef exported to U.S. as % of beef produced in Canada (c)
	%
	
	
	32.3

	
	
	
	
	

	Canada’s imports of beef
	Metric tons
	
	
	210,118

	Beef exported to U.S. as % of total supply in Canada (d)
	%
	
	
	27.3

	
	
	
	
	

	Exports of feeders to U.S.
	head
	
	
	293,657

	Exports of dairy and breeding cattle
	head
	
	
	86,754

	Imports of cattle for slaughter in Canada from U.S.
	head
	21,827
	11,249
	33,076

	
	
	
	
	

	Imports of feeder cattle from U.S.
	head
	
	
	135,345


NOTES:

(a) Slaughter in Federally Inspected Canadian plants. It does not include provincially inspected facilities.

(b) Beef equivalent = Head count x average warm carcass weight

(c) Beef produced in Canada = local slaughter in metric tons of beef.

(d) Total supply = domestic production + imports

Source: Can-Fax, based on weekly data; Agriculture & Agri-Food Canada, Annual Livestock and Meat Report, various issues.


Table 3. Canada Exports of fresh beef and live cattle 

	($1,000 U.S.)

	
	
	
	
	
	
	May 2004/

	Fresh beef,
	2000
	2001
	2002
	2003
	2004
	Apr-05

	United States
	967,956
	1,088,928
	1,100,812
	849,761
	1,189,793
	1,272,941

	Mexico
	76,672
	131,914
	117,793
	69,623
	212,981
	182,325

	Japan
	49,373
	64,809
	33,541
	23,291
	0
	0

	Korea, South
	52,267
	13,849
	27,535
	15,725
	0
	0

	Rest of the World
	13,890
	21,681
	23,789
	17,902
	30,179
	43,586

	Sub total
	1,160,157
	1,321,181
	1,303,471
	976,301
	1,432,953
	1,498,852

	
	
	
	
	
	
	

	Live Cattle
	2000
	2001
	2002
	2003
	2004
	

	United States
	764,483
	1,072,086
	1,161,706
	421,730
	0
	0

	Mexico
	196
	763
	203
	280
	0
	0

	Rest of the World
	1,566
	685
	4,531
	358
	0
	0

	Subtotal
	766,244
	1,073,535
	1,166,440
	422,368
	0
	0

	TOTAL
	1,926,402
	2,394,716
	2,469,911
	1,398,669
	1,432,953
	1,498,858


 Source: Strategis Canada, http://strategis.ic.gc.ca

Table 4. Regression analysis of Canadian Price of Fed Steers as a function of U.S. prices, seasonal controls and indicator variables for the periods of interest

	Price of fed steers
	

	
	Monthly controls
	
	
	Quarterly controls
	

	
	Entire period
	
	Up to May 17, 2003
	
	
	Entire period
	
	Up to May 17, 2003
	

	
	
	
	
	
	
	
	
	
	

	Intercept
	38.350**
	
	11.934**
	
	
	34.002**
	
	5.917*
	

	(std.error)
	(4.536)
	
	(2.228)
	
	
	(4.404)
	
	(2.300)
	

	
	
	
	
	
	
	
	
	
	

	US Price
	0.392**
	
	0.761**
	
	
	0.410**
	
	0.817**
	

	(std.error)
	(0.061)
	
	(0.031)
	
	
	(0.060)
	
	(0.033)
	

	
	
	
	
	
	
	
	
	
	

	5/24/03-8/30/03
	-32.870**
	
	
	
	
	-33.848**
	
	
	

	(std.error)
	(1.741)
	
	
	
	
	(1.694)
	
	
	

	
	
	
	
	
	
	
	
	
	

	After 8/30/03
	-13.974**
	
	
	
	
	-14.318**
	
	
	

	(std.error)
	(1.633)
	
	
	
	
	(1.626)
	
	
	

	
	
	
	
	
	
	
	
	
	

	R2
	0.74
	
	0.91
	
	
	0.72
	
	0.88
	

	Adjusted R2
	0.73
	
	0.91
	
	
	0.72
	
	0.88
	

	
	
	
	
	
	
	
	
	
	

	Observations
	278
	
	176
	
	
	278
	
	176
	


NOTES:

** statistically significant at 1%

* statistically significant at 5%

Table 5. Regression analysis of Canadian cut out values for beef as a function of U.S. prices, seasonal controls and indicator variables for the periods of interest

	
	Quarterly dummy
	Monthly dummy

	
	Period after May 3, 2003

	
	
	
	
	

	Intercept
	0.72**
	
	0.662**
	

	(std.error)
	(0.133)
	
	(0.126)
	

	
	
	
	
	

	US Price
	0.438**
	
	0.453**
	

	(std.error)
	(0.090)
	
	(0.085)
	

	
	
	
	
	

	Period indicator 5/24/03-8/30/03
	-0.121**
	
	-0.107**
	

	(std.error)
	(0.028)
	
	(0.029)
	

	
	
	
	
	

	R2
	0.55
	
	0.66
	

	Adjusted R2
	0.52
	
	0.60
	

	
	
	
	
	

	Weekly Observations
	103
	
	103
	


NOTES: Weekly data source is Can-Fax for Canada and USDA/AMS composite value (Report LM_XB863) for US cut-out value.

** statistically significant at 1%

* statistically significant at 5%

Table 6. Comparison of the average price of Canadian cattle for slaughter and the price of beef for periods before, during, and after the ban on boxed beef exports

	
	
	
	Fed steers
	Fed heifers
	Cull Cows 
	Cut-out value

	
	
	
	$/cwt
	$/lb

	Average 4/26/03 - 5/17/03
	75.55
	75.60
	42.68
	1.40

	Average 5/24/03 - 8/30/03
	34.59
	34.83
	20.75
	1.17

	Average 9/6/03 - 9/27/03
	53.83
	54.14
	13.98
	1.37

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Compare prices during May24-August30 with 4 weeks before
	

	% change 
	
	-54.2%
	-53.9%
	-51.4%
	-16.2%

	Note: Base for the percentage change is the 4/26/03 - 5/17/03 period price.

	Compare prices 4 weeks after August 30 with the period May24-Aug.30

	% change 
	
	56%
	55%
	-33%
	17%

	Note: Base for the percentage change is the low 5/24/03 - 8/30/03 period price.


Source: own calculations based on Can-Fax weekly data.

Chart 1. Weekly Prices of Fed Steers in Canada (Alberta) and the US, January 2000 to April 2005. (US$/cwt)
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Source: Can-Fax. 

 Chart 2. Weekly Prices of Cull Cows in Canada (Alberta), January 2000 to April 2005. (US$/cwt)

[image: image2.emf]Cull cows

0

10

20

30

40

50

60

1/8/2000 3/8/2000 5/8/2000 7/8/2000 9/8/2000 11/8/2000 1/8/2001 3/8/2001 5/8/2001 7/8/2001 9/8/2001 11/8/2001 1/8/2002 3/8/2002 5/8/2002 7/8/2002 9/8/2002 11/8/2002 1/8/2003 3/8/2003 5/8/2003 7/8/2003 9/8/2003 11/8/2003 1/8/2004 3/8/2004 5/8/2004 7/8/2004 9/8/2004 11/8/2004 1/8/2005 3/8/2005

May 17, 2003

August 30, 2003


Source: Can-Fax. Note that in some weeks, due to a very small number of transactions, average prices are not reported, producing a gap in the line.

Chart 3. Weekly Prices of 550lb steers in Canada (Alberta), January 2000 to April 2005. (US$/cwt)
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Source: Can-Fax. Note that in some weeks, due to a very small number of transactions, average prices are not reported, producing a gap in the line
Chart 4. Estimated Weekly Gross Revenues of Canadian Beef Packers, from January 8, 2000 to December 31, 2004.
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Source: Own calculations based on Can-Fax weekly data for prices and the Canadian Beef Grading Agency, Federally Inspected Plants, for cattle slaughter

Chart 5 – Weekly Average Carcass Weight, Fed Seers slaughtered in Federally Inspected Plants in Canada. Average 2000-2002 compared to weekly prices of 2003 and 2004
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Source: Can-Fax

Chart 6. Estimated Weekly Gross Revenues of Canadian Feedlots, from January 8, 2000 to December 31, 2004.
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Source: Own calculations based on Can-Fax weekly data for prices and the Canadian Beef Grading Agency, Federally Inspected Plants, for cattle slaughter 

Chart 7. Estimated Weekly Gross Revenues of Canadian Cull-Cows, from January 8, 2000 to December 31, 2004. 
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Source: Own calculations based on Can-Fax weekly data for prices and the Canadian Beef Grading Agency, Federally Inspected Plants, for cattle slaughter. Note that in some weeks, due to a very small number of transactions, average prices are not reported, producing a gap in the line













�   As used in this report “boxed beef” means boneless beef from cattle slaughtered at less than 30 months of age.  This report paper was prepared to examine impacts given that the United States was considering further trade restrictions on boxed beef.


� The 62 percent carcass yield cited here is the expected quantity of meat of grade “Choice” for every 100 lb of live weight. Carcass yields on steers and heifers vary from 60 to 64 percent. 


� A 55 percent carcass yield for cull cows may represent the upper limit. Carcass yield may vary from 48 to 55 percent (Blakely). 
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