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Executive Summary

Issues and Objectives

he operation of the Canadian Wheat Board (CWB)

as the single-desk seller of western Canadian feed

and malting barley for export and domestic
human consumption within Canada is at the center of
ongoing debate and controversy in Western Canada. The
key issues raised in the debate are as follows.

1} Does the CWB deliver higher returns to western
Canadian feed and malting barley producers
than would be the case in a multiple-seller
environment?

Are there benefits provided to producers

through the price pooling operations of the

CWB, i.e., risk management?

3) What are the inherent problems of arbitrage
between the annual pooled return provided by
the CWB and the cash off-Board market price?

4) Are there additional marketing costs that are
unique to the operation of the CWB as a single-
desk seller?

{~

Several economic studies of the Canadian barley
narketing  system  and several government
nrocesses directly addressed the national and
‘nternational issues involved in the debate. These
“tudies included a federal government Round Table
process in 1992/93 that funded a study by Carter (1993)
nd led to a federal Ministerial decision by the
[fonourable Charles Mayer to create a Continental
Barley Marker (CBM) beginning August 1, 1993. This
- hange in marketing structure was reversed by a federal
~ourt ruling on Sept. 10, 1993. Following this ruling, in
1994/95, the Canada-U.S. Joint Commission on Grains
< xamined issues relating to the potential for harmoniza-
rion of the Canadian and U.S. marketing systems. The

“sults of the Commission were provided to a federally

mandated Western Grain Marketing Panel (WGMP) in
1995/96 that examined all issues in the
western Canadian grain marketing industry. The WGMP
made several recommendations to the federal govern-
ment that would (1) increase the operational flexibility
of the CWB in procuring grain from producers, (2)
provide payment alternatives to increase flexibility of
cash flow, (3) change the governance structure of the
CWB to allow for direct producer control of the organi-
zation through a board of directors with producer-elected
representatives, (4) establish a full open market for feed
barley, with participation by the CWB, and (5) continue
the single-desk selling of malting barley by the CWB.

The current Minister of Agriculture, the Honourable
Ralph Goodale, announced on October 7, 1996 that the
Government of Canada would implement the majority
of the operational and governance recommendations of
the WGMP. The Panel’s recommendation to create a full
open market for feed barley sales while maintaining the
single-desk status of the CWB in maiting barley markets
was not accepted. The Minister of Agriculture announced
that a producer vote should take place on this issue.

Recent public studies that have examined the
economic issues surrounding barley marketing in
Western Canada and North America have focused
primarily on feed barley, with less emphasis on malting
barley. The lack of focus on the interrelationship
between these two different barley markets has limited
the usefulness of earlier studies in determining the
implications of various possible marketing arrangements
for barley producers and for the livestock and
malting industries. In addition, these studies are limited
in scope because they had little or no access to actual
CWSB sale prices and contract terms. Finally, although
problems of arbitrage within the western Canadian
domestic feed barley market have been identified in some

of these studies, very little has been done to formalize
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~oncept of arbitrage in the context of CWB price
oling or to quantify the effects within a formal
ynomic framework.

(}sing formalized and integrated economic analyses,

» overall objective of this study is to evaluate the
momic perfermance of the CWB with respect to the
rketing of both feed and malting barley domestically
o vi internationally. The specific objectives of this study

P
PR Y

provide an overview of the world barley trade
for both malting and feed barley (Chapter 2);

2 review previous studies that have examined
the role of the CWB in the domestic and
international barley market (Chapter 3);
develop a theoretical framework to examine
the CW8's role in domestic and international
feed, malt and malting barley markets, and the
potential for the CWB and other market par-
ticipants to exercise market power (Chapter 4);

{1 test, using actual CWB contract data for the
period 1980/81 through 1994/95, whether the
CWB exhibits market power in the interna-
tional feed barley market (Chapter 5);

o estimate the returns from single-desk selling
using an economic model that incorporates
actual CWB sales data (Chapter 5);

1 use historical price data to estimate arbitrage
losses resulting from annual price pooling
(Chapter 6); and

7+ review and evaluate the marketing costs that
have been attributed to the CWB in previous
studies (Chapter 6).

orld and Canadian Barley Markets

¢ tnada is a major player in the world barley market.
4mong the top three exporters of both feed and
-1 ting barley in the world. At times, total exports from
luropean Unijon, Canada and Australia have been in
sx of 78% of total world barley exports. Canada and
“tralia together have had more than 50% market share
wirley exports. For malting barley, Canada’s export
t'kct share has been as high as 40%. From a market
‘pective, the Canadian domestic market for feed
“'¢» has been the largest component of total
+adhian barley consumption.

syport Enhancement Program (EEP) subsidies and
- tution payments have been central to the export of
4nd F.U. barley, respectively. The European Union

halted restitution payments in May 1995, but these were
reintroduced in September 1996. For barley, these subsi-
dies commonly exceeded US $60/mt. The United States
has not subsidized barley exports since July 1995.
However, the 1996 Farm Bill authorized EEP funding of
US $350 million in fiscal 1996, $250 million in 1997,
$500 million in 1998, $550 million in 1999, $579
million in 2000, and $478 million in 2001 and 2002.

Selected Previous Studies

Consensus cannot be reached as to the benefits and
costs of the CWB as a single-desk seller. A number of
studies have concluded that substantial benefits were
associated with this system. Other studies that do not
support these results have argued that, while price
premiums may have existed, they were small relative to
the added marketing and other costs associated with the
CWB. The studies provide a basis for the modeling
approach used in this study, however, a major limitation
of almost all the studies is that they model the effects on
the feed grain market separately from the malting barley
market. Also, generally, no formal models have been
developed for the malting barley market that parallel the
analysis of the feed grain sector. Rather, assumptions
have been made about the link between feed barley prices
and malting barley prices. In other cases, malting barley
price premiums have been calculated by comparing U.S.
and Canadian prices.

When modeling the behavior of the CWB, one
cannot a priori assume that it acts in a perfectly competi-
tive manner. The world barley market consists of
relatively few sellers. Also, in view of the work by Haley
et al. (1992), one must test whether the CWB has market
power. Determining whether the CWB has market power
is empirically difficult, unless actual contract pricing data
are available. The issue of market power and the nature
of competition is very important. AsJohnson et al. (1994)
pointed out, assuming competitive behavior (i.e. no
market power) misses the major argument in the
current debate over barley marketing.

Much of the confusion in the present barley market-
ing debate is based upon the lack of a clear distinction
between additional revenues earned by a single-desk
seller and the total efficiency or inefficiency of a single-
desk seller versus multiple sellers. For example, it is
theoretically possible for the CWB to earn price
premiums and still have a situation in which producers
could be worse off than they would be under multiple
sellers. However, that situation could only occur if
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he CWRB system resulted in higher costs. To highlight

this point, in their study on wheat, Kraft et al. (1996)
‘oncluded that the CWB earned significant price premi-
ims over multiple sellers. These price premiums were
~alculated (free on board) f.o.b. Vancouver and not at the
tarm gate. If the marketing costs under the CWB were at
icast as low as under a multiple seller-situation, the farmer
would do betrer under the CWB system. However, Carter
and Loyns (1996) contended the single-desk system adds
“onts to those that would exist under a multiple-seller
wwitem, and these costs outweigh the premiums.

I'heory of Single-Desk Selling

I'he CWER is a form of collective action by Canadian
grain producers in an attempt to maximize returns by
wointly providing marketing services and countervailing
pewer against large multinational grain trading compa-
nizs. The CWB's existence is a direct result of public
nolicy as it requires federal legislation (i.e. the
““anadian Wheat Board Act). The CWB is set up to
Hperate as a producer marketing board and it has adopted
rhe objective of maximizing returns from sales of wheat
ind barley. The CWB acts as the producer’s agent through
which all sales and payments are made. The theory of
nroducer marketing boards has been discussed in several
works including Bieri and Schmitz (1974), Just et al.
11979), McCalla and Josling (1981), Schmitz et al. (1981),
and Just et al. (1982).

In theory, the CWB is a producer monopolist. It’s
101 a middle man (i.e. where a firm attempts to exploit
seth producers and consumers) nor a monopsonist (i.e.
~here a firm exploits producers). In other words, the
orofits earned from sales by the CWB are returned
firectly to producers (i.e. producers are the “sharehold-
crsof the CWB).

A major feature of the international barley market
s that marketing boards, such as the CWB and the
\ustralian barley boards, sell into a market in competi-
fion with multinational grain companies. Their
behavior 1s influenced by state trading entities including
the B Cereals Management Committee and the U.S.
i omimodity Credit Corporation. State trading dominates
*he world barley market. Roughly one half of barley trade
v dominated by single-desk sellers.

I'he marketing of grain in the United States is very
Hdifferent from the marketing of CWB grains. As pointed
>u.t by Hill (1992), large multinational trading

smpanies dominate the export stage of the U.S. grain

marketing system. The dominant multinational trading
companies involved in the export of U.S. grain are Cargill
(American-based), Continental (American-based but
owned by a French family), Archer Daniels Midland
(American-based) which has a joint export venture with
Toepfer (German-based), Bunge (Argentinian-based),
Louis Dreyfus (French-based), and several subsidiaries of
large Japanese corporations whose headquarters are in the
United States. All of these companies source grain from
the United States and other origins. In essence, the U.S.
multinational trading companies behave as middlemen
with respect to the buying and selling of U.S. and other
origin grains. They buy grain from optional origins and
sell it to foreign buyers.

The ability of a single-desk seller to generate
additional revenue through price discrimination is well
founded in economic theory. There is general agreement
that the CWB is able to price discriminate. However,
there are other reasons why the CWB may be able to
increase revenue above what would exist under multiple
sellers. One reason, suggested by Carter (1992), is that
the steady supply guaranteed by the CWB spreads the
risk that grain companies face in dealing with the
day-to-day transactions. If the CWB did not exist, higher
variability in quantity, quality, and price might force
these companies to manage risk through the futures
exchange. These companies would incur additional costs
in coordinating information and hiring experts in the
futures market. Hence, the presence of the CWB may be
a lower-cost solution to these companies than alterna-
tive risk spreading, such as the use of futures market
options. The CWB may be able to extract premiums for
many of these companies who are willing to pay for this
lower risk. It may also be the case that the CWB can
obtain premiums simply because the multinational
trading firms may charge higher margins in a
system where they did not have to deal with the CWB.

Test for Market Power

A key consideration in the debate over feed barley
marketing in Canada is whether the CWB is able to price
discriminate and, therefore, exert market power in world
markets. To test for market power, actual CWB feed
barley contract data by import market and sale date
from 1980/81 through 1994/95 were examined. The data
for sales made via Canada’s ports on the West Coast
during this period were aggregated on a f.o.b. vessel
basis into the following regions: 1) Japan; 2) the United
States; and 3) the rest of the world (ROW). A mean

difference test was then conducted to examine whether
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rable Tt Mean Difference Test of CWB Prices Achieved for Feed Barley

me Period Japan - U.S. U.S. - ROW! Japan - ROW
- Cdn $/mt -

GRO/ST - 1994795 25.29* 4.46* 20.73*

G881 - 1985/86 1.46 4.32 13.99*

18586 - 1994/95 26.84* 4.47* 23.74*

vl difterent from zero with a probability greater than 95%.
rest of the world.
i wealeuiated by authors.

~tically significant differences existed among the
~in these narkets.

vsoindicated in the results, statistically significant
cronves existed among the f.o.b. contract prices
Lined by the CWE in these markets (Table 1). Thus,
< WH has been able to price discriminate. The CWB’s
iy Lo price discriminate has allowed it to capture a
(e price than would otherwise exist if there were
atiple sellers of western Canadian barley. Therefore,
~tern Canadian feed barley producers have benefited
nothe CWB. The average difference between CWB con-
it prices tor Japan and the United States, over the 1980/
through 1994/95 period, was significant and averaged
= 29/mt ttenne). The difference between CWB con-
scbprices for the U.S. and ROW markets was also sig-
cicant, with an average price difference of
CHdnimte The difference between CWB contract prices
fopan and the ROW markets was significant and
caeed $20.75/int.

s shown ir the results, the introduction of the U.S.
mid the resulting feed barley trade war between the
+dStates and the European Union increased the
2ree o which the CWB price discriminated. The
- »e difference between Japan and the United States
S ltom S1.46/mt in the early 1980s to $26.84/mt in
trade-war period.  Similarly, the average difference
vween Japan and the ROW increased from $13.99/mt
hoocarly 1980s to $23.74/mt.

vinpdaring the CWB against Multiple
Hers

this study, data are used from every CWB sale of
Carley o-row malting barley and 2-row malting

barley for the period 1985/86 through 1994/95. The data
are compiled from CWB contract records. All prices are
brought to a common basis point of either f.o0.b.
Vancouver or f.0.b. Thunder Bay. The sales data are
aggregated into the following nine market segments:
1) Japanese feed market; 2) U.S. feed market; 3) all other
offshore feed markets; 4) Canadian domestic 6-row
malting market; 5) U.S. 6-row malting market; 6) offshore
6-row malting markets; 7) Canadian domestic 2-row
malting market; 8) U.S. 2-row malting market; and
9) offshore 2-row malting markets.

The objective of CWB marketing is modeled as the
allocation of the total quantity of barley that it received
from producers in a given crop year across the above nine
markets so as to maximize total sales revenue. In order
to measure the impact that multiple sellers of Canadian
feed and malting barley would have had on returns and
trade flows, a comparison is made between the actual mar-
ket structure (i.e., prices and quantities) observed under
the CWB and the prices and quantities that would have
existed if there were multiple sellers of Canadian feed and
malting barley.

In this study, two economic models are developed to
determine the extent of price discrimination by the CWB
in world barley markets and the resulting benefits
derived by western Canadian barley producers. The first
model incorporates the market power of the CWB in
world barley markets by assuming that the CWB
allocates its sales in order to simultaneously maximize
revenue across world feed barley markets, domestic and
world 6-row malting barley markets and domestic and
world 2-row malting barley markets. The equilibrium
domestic feed barley price is assumed to be equal to the
weighted average pooled price for CWB exports of all feed
barley. Using actual CWB sales data for 1985/86 through

1994/95, the excess demand elasticity for each type of
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 anadian barley in each market is determined by the
model, given the domestic demand elasticity for
< anadian feed barley and the excess demand elasticity
‘or Canadiar. feed barley in the non-Japanese offshore
qarkets. The demand elasticities are used to generate
demand curves for Canadian barley in each market. The
second model replaces the CWB with multiple sellers of
« anadian barley by assuming that multiple sellers would
‘ntroduce perfect competition in feed markets and
malting barley markets. Under this assumption, the law
ot one price would hold across all feed barley markets
and would also hold across all malting barley markets.
I'he first and second models are compared to determine
“he economic benefits or losses incurred under
‘he CWE.

I'he kev difference between the CWB system and a
multiple-seller system is the ability to price discriminate.
'n the absence of any constraints on the quantity of feed
barley, 6-row malting barley, and 2-row malting barley
available for sale by Canadian producers, the law of one
nrice would have to hold for all international and
domestic barley sales in a multiple-seller environment.
in the model, multiple sellers were assumed to be fully
cempetitive, and this competition resulted in one

market price for feed barley and one market price for
malting barley at any point in time. This is a characteris-
tic of all competitive markets.

Overall Impact

The impact of introducing multiple sellers on
Canadian feed and malting barley prices and total
Canadian producer revenue is shown in Table 2 for each
year from 1985/86 through 1994/95. Overall, the returns
from CWB single-desk selling are significantly higher than
would be the case in a multiple-seller environment. Dur-
ing the time period, the CWB earned an additional aver-
age return of $72 million annually over the multiple-seller
scenario.

Impact on 6-Row Malting Barley

The introduction of multiple sellers in 1985/86 would
have reduced the average price of Canadian 6-row
malting barley by $95.70/mt. The annual average
additional revenue or revenue “benefit” earned by the
CWSB for Canadian 6-row malting barley producers over

Table 2: Impact of Introducing Multiple Sellers on Canadian Feed/Malting Barley Prices and on Total

Canadian Producer Revenue

Feed 6-Row 2-Row Total
Barley Malting Barley Malting Barley Producer
Crop Year Price Price Price Revenuel
$/mt $/mt $/mt $ min
1985/86 (4.91) (95.70) (80.93) (104)
1986/87 (4.46) (63.16) (30.08) 96)
1987/88 (11.36) (84.08) (13.18) (156)
1988/89 1.10 (72.63) (59.20) (35)
1989/90 0.86 (37.18) (47.90) (19)
1990/91 (7.89) (28.28) (2.50) (102)
1991/92 (7.90) 9.17) (19.23) (96)
1992/93 (4.68) (12.50) (36.05) (66)
1993/94 (2.62) 1.23 (16.05) (48)
1994/95 6.62 (18.66) (35.51) 7
Average (3.52) (42.01) (34.06) 72)

\‘ote Brackets indicate a loss for multiple sellers.
" Includes the impact on the domestic feed barley market.
Base Case:

Assumes the elasticity of demand for Canadian feed barley in the rest of the world is -20.
Assumes the Canadian domestic feed demand elasticity is -0.53.

Assumes the malting barley price remains at a $15/mt premxum to feed barley

source: As calculated by authors.
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o year pertod 1985/86 through 1994/95 was
roi/mt. Th2 CWB earned a higher price for 6-row
ting barley than multiple sellers would have earned
;1 vears but 1993/94. In this year, a multiple-seller
t.m would 1ave earned a slightly higher price of
omt

npact on 2-Row Malting Barley

rhe introduction of multiple sellers would have
sued the annual average price for Canadian 2-row
dting barley by $34.06/mt from 1985/86 through
~34:95. The CWB prices were higher in every year. The
coost premium was $80.93/mt in 1985/86 and the
~est premium was in 1990/91 at $2.50/mt.

~npact on Feed Barley

From 1985/36 through 1994/95, the introduction of
i shiple sellers would have reduced the annual average
.o tor teed barley in Canada by $3.52/mt (Table 2).
v CWE returned the highest revenue benefits to
radian producers relative to the multiple-seller
Crario in 1987/88 (§11.36/mt). The CWB also obtained
el revenue in 1985/86, 1986/87, and 1990/91 through
94 However, the multiple-seller structure would
oo returned higher revenue relative to the CWB in feed
arkets in 1988/89, 1989/90, and 1994/95 ($1.10/mt,
CUSe/mt and 86.62/mt, respectively).

tvoa caveat to the above, during the 1988/89 and
9790 crop years, Japan did not represent the highest
s ue market for CWB sales of feed barley. Because of
clobal shortage of feed barley in those years, the CWB
wamed a price that was significantly higher than the
anese price tin excess of $15/mt) on approximately
00 mt of sales to offshore markets other than
o However, the results (Table 2) were based on a
delwith four regions of demand for feed barley (i.e.
an o the ULS., the ROW, and the Canadian domestic
rkety By aggregating these higher-priced markets
the ROW, the difference between the
drrese price and the price in the ROW was reduced.
~ vave the appearance that the CWB was unable to
v discriminate during the 1988/89 and 1989/90 crop
'~ To address this issue, the results for the 1988/89
L 1989/90 crop years were recalculated with the
~ons of feed barley demand being redefined.
citically, Japan was aggregated with the ROW and
Lioed as a separate region by those markets in which
CWB obtained a substantial premium. With the

introduction of multiple sellers, teed barley prices would
have decreased by $1.70/mt in 1988/89 and increased
by $0.07/mt in 1989/90. From 1985/86 through
1994/95, the introduction of multiple sellers would have
resulted in an average annual decrease in Canadian feed
barley prices of $3.88/mt.

Impact on Total Producer Revenue

If multiple sellers would have replaced the CWB,
producers’ revenues would have decreased by an aver-
age of $72 million per year for the period 1985/86 through
1994/95. Under a multiple-seller scenario, the change
in revenue would have ranged from a loss to Canadian
feed and malting barley producers of $156 million in
1987/88, to a gain of $7 million in 1994/95. The
1994/95 year would have been the only year to show
a gain under the multipie-seller structure. Generally, the
magnitude of the increases in total revenue attributed to
the single-desk structure followed the same pattern as
the per-unit EEP subsidies provided by the United States
on feed barley sales to the ROW.

Costs of Single-Desk Selling

We identify the additional revenue from barley sales
that the CWB derives from the marketplace though price
discrimination. However, there still remains the issue of
the costs associated with the CWB as a single-desk seller.
For example, Carter (1993) and KenAgra (1996) identi-
fied price pooling and the lack of a clear price signal as
costs to the western Canadian feedgrain industry. This
study finds these costs to be overstated.

Pooling Price Arbitrage Losses

The CWB currently uses an annual pooled return to
allocate sales revenue to producers. This mechanism does
not provide a signal to producers that fully responds on
a timely basis to changing market conditions within a
given marketing year. [f export market prices change
substantially during a crop year, the prevailing pooled
return will not reflect this change on a timely basis. This
creates some economic losses because the export value
of feed barley at a given point in time is not reflected in
the CWB DPool Return Qutlook (PRO), nor in the cash
price in the domestic feed barley market in Western
Canada.

Arbitrage losses resulting from the operation of the
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“'WRB’s annual pool for feed barley are calculated by
measuring the difference in the change in price of feed
barley at two U.S. points (Great Falls, Montana and
Devils Lake, North Dakota) relative to the price of feed
barley at Lethbridge, Alberta from the beginning of the
crop year for the period from 1988/89 through 1995/96.
“he efficiency loss from price pooling averaged
$4.9 million per year for both the Great Falls, Montana
snd Devils Lake, North Dakota comparisons with most
of the losses concentrated in the 1995/96 crop year
(lable 3). The 1995/96 crop year was unique as during
this year international prices rose dramatically after the
teginning of the crop year due to a significant reduction
t1 U.S. corn production at a time of low carryover stocks
o1 feedgrains. This created a large price wedge between
the Canadian domestic feed barley price (which
retlected the PRO) and the Great Falls/Devils Lake feed
barley prices.

Price Variability in Feed Barley Markets

From a livestock producer’s perspective, the issue of
price variability is of major concern. Three measures of
feed barley price variability are calculated in this study:

1) the variability in the price of barley within the
Crop year;

2) the variability of barley prices in the subsequent
six-month period; and

3) the variability of barley prices relative to U.S.
corn prices.

To compare barley price variability, Lethbridge
ott-Board feed barley prices were compared to the U.S.
reed barley prices at Great Falls, Montana and Devils Lake,
North Dakota. As shown in column 1 of Table 4, the
Jverage annual standard deviation in the Lethbridge cash
prce, from 1988/89 through 1995/96, was $7.88/mt. This
ndicates  that the average September cash price in
cthbridge was on average $7.88/mt above or below the
werage price for the crop year. This compares to
> 88/mtand $7.23/mt measured at Great Falls and Devils
ake, respectively. Comparisons, among Canadian and
-5 feed barley prices for each month relative to the
“ubsequent six months (column 2 of Table 4) from

?38/89 through 1995/96, show similar levels of
~ariability.  As well, substantial differences do not
ppear to exist in the variability of Canadian and U.S.
ved barley prices relative to U.S. corn prices in the
aaific Northwest (PNW) (column 3 of Table 4). This
tielysis suggests that Canadian feed barley prices do not
<LIbit anymore variability than U.S. feed barley prices.

Carter and Loyns

As shown in our empirical results and confirmed by
the analysis in this report, it is clear that the CWB has
been able to exercise market power to the benefit of
western Canadian farmers. However, Carter and Loyns
(1996) argued that there are extra costs due to the CWB’s
marketing of barley calculated at roughly $37/mt.

Our general conclusion is that while some of the costs
addressed by Carter and Loyns are present in the
Canadian system, they are not unique to CWB grain
marketing and would be incurred by producers and
government in the absence of the CWB as a single-desk
seller. Part of the problem with the study by Carter and
Loyns is that the methodology upon which their cost
estimates were based was not spelled out. From a
methodological standpoint, when the CWB is placed in
the context of the entire Canadian grain regulatory frame-
work, many of the costs that Carter and Loyns attribute
to the CWB would disappear. It is possible that costs
could be higher in the absence of the present regulatory
framework and the CWB.

Conclusions

This study clearly establishes that the single-desk
selling of barley creates more sales revenue for western
Canadian farmers than would be created if there were
multiple sellers due to the ability of the CWB to exercise
market power on behalf of western Canadian farmers.
The magnitude of the additional revenue created varies
for different years depending upon a number of factors,
including the occurrence and degree of export subsidiza-
tion in feed and malting barley markets.

Given the dominance of the CWB as a marketer of
malting barley in a relatively small world malting barley
market, it is not surprising that the benefits of the CWB'’s
single-desk status are largest for malting barley. In
contrast to the situation with malting barley, the CWB is
a somewhat smaller player in the world feed barley
market and, as a result, its ability to exercise market power
through price discrimination, while significant, has less
of an overall impact on prices.

One of the common criticisms of the CWB market-
Ing system is the lack of arbitrage between the CWB feed
barley pool return, western Canadian feed barley prices
and international feed barley prices, This study addresses

this problem using formal economic analysis to estimate
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Table 3: Canada-U.S. Barley Price Movements and Arbitrage Efficiency Losses

Arbitrage Efficiency loss*

-$ min -

Price movement difference**
-$/mt -

Great Falls

Devils Lake

Great Falls Devils Lake

|8/ 50 5.154 4.068 16.69 14.43
| 129790 2.404 5.334 11.60 17.46
Sy 1.409 813 (6.27) (3.82)
RTINE 541 624 (0.86) (2.71)
g 129 286 (0.46) (1.45)
YT 2.355 2.088 (10.60) (9.60)
1 /98 6.006 6.875 17.30 19.08
1495/96 21.067 18.955 (33.05) (31.10)
85749.95/96 Ave. 4.883 4.880 (0.71) 0.29

N
Yo b

e: Calculated from weekly average spot barley prices. Lethbridge barley price: high end of daily range data extracted from AGDATA

desase, Alberta Agriculture, Food And Rural Development; Devils Lake: local cash prices as reported in AGWEEK; Great Falls: feed barley

a:noos (oashy USDA - Montana Grain Weekly Summary.
» fnedtic demand elasticity = -.53

¢ o novements (Lethbridge less U.S. prices) for each week were calculated versus the average price in the first week of the September.

Table 4: Monthly Average Cash Barley Price Variability, 1988/89 - 1995/96*

Crop Year Subsequent 6 Months** PNW Corn-Barley Basis
~ -$/mt -
Lotibiidge Barley 7.88 6.48 11.19
it Falls Barley 7.88 6.04 10.72
I+ vils Lake Barley 7.23 5.57 11.62
PO Corn 11.45 8.95 0

fa~d deviation.

i oriths
¢ o Asaaleulated by authors.

imrociated Josses. These losses are small relative to
hee premiutns earned by the CWB. Even so, they
Fiave been significantly reduced by providing the
- with added ftlexibility, including cash trading.

fomea policy perspective, the results from this study
I additional information to policy makers and
ioers regarding difficult choices among alternative
cling structures for Canadian barley. Issues such as
vand producer risk management are not addressed.
wor, it is clear that the CWB has been able to earn
tonal revenue from the sale of western Canadian
v oover what would have been achieved under
e sellers.

ihsolite average of the difference between the average feed barley price in each month relative to the average price in the subsequent

Many issues have been raised including those
presented in a highly controversial report by Carter and
Loyns. After an examination of the costs of single-desk
selling identified by Carter and Loyns, it is clear that while
some of the costs are present in the Canadian system,
they are not unique to CWB grain marketing, and would
be incurred by producers and government in the absence
of the CWB as a single-desk seller. This does not mean
these costs should be disregarded in policy analyses. Ways
in which the Canadian grain marketing system can be
made more efficient need to be constantly examined.
Policies that would result in a reduction in these costs
shiould be explored further.
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1. Introduction

Key Questions

ver the past 25 years, there has been consider-

able debate regarding the most appropriate

barley marketing system for Western Canada. At
the center of this debate is the operation of the
Canadian Wheat Board (CWB), which is the monopoly,
or single-desk seller, of western Canadian feed and
malting barley for export destinations. In the domestic
market, the CWB is the sole seller of western Canadian
barley tor human consumption, but operates alongside
an open cash market for domestic feed barley in Western
Canada. The open market for domestic barley producers
anc users has been increasing in size and importance over
this same time period.

Fhe key questions in this debate are as follows:

1) Does the CWB deliver higher returns to western
Canadian feed and malting barley producers
than would be the case if the marketing of
barlcy were to be handled by multiple sellers?

2) Are there benefits provided to producers
through the price pooling operations of the
CWR?

3) What are the inherent problems of arbitrage
between the annual pooled return provided by
the CWB and the cash off-Board market price?

4 Are there additional marketing costs brought
about by the existence of the CWB over those

that would exist in a multiple-seller environ-
ment?

Policy and Operational Alternatives

‘ The recent denate has focused on a range of policy
and operational alternatives. These include:

a) a continental barley market (CBM) in which
there would be a multiple-seller environment
for feed and malting barley in the United States
and Canada, but the CWB single-desk system
for all other markets would continue;

b) a dual market for feed and malting barley
in which a multiple-seller environment would
exist for Canadian barley in all markets;

¢} a hybrid system in which a full open market
would exist for feed barley sales to all markets
while the CWB would remain as the single-desk
seller in all malting barley markets;

d) alternative governance structures for the CWB;
and

e) alternative operational approaches such as cash
trading for the CWB to alleviate problems of
arbitrage between the off-Board prices and the
annual CWB pooled return.

Several economic studies of the Canadian barley mar-
keting system and several government processes have
directly addressed the national and international issues
involved in the debate. These included a federal govern-
ment Round Table process in 1992/93 that funded a study
by Carter (1993) and led to a federal Ministerial decision
by the Honourable Charles Mayer to create a CBM
beginning August 1, 1993. This change in marketing
structure was reversed by a federal court ruling on
September 10, 1993. Following this, in 1994/95, the
Canada-U.S. Joint Commission on Grains examined
issues relating to the potential for harmonization of the
Canadian and U.S. marketing systems. The results of the
Commission were provided to a federally-appointed West-
ern Grain Marketing Panel (WGMP) in 1995/96, who were
mandated to examine all issues in the western
Canadian grain marketing industry. The WGMP made
several recommendations to the federal government that
would (1) increase the operational flexibility of the CWB
in procuring grain from producers, (2) provide payment

THE CWB AND BARLEY MARKETING 1



ternatives to increase flexibility of cash tlow, (3) change
he governance structure of the CWB to allow for direct
yroducer control of the organization through a board of
Airectors with producer-elected representatives, and (4)
~stablish a full open market for feed barley, with partici-
sarion by the CWB, and a continuation of the single-
desk selling of malting barley by the CWB.

The current Minister of Agriculture, the Honourable
talph Goodale, announced on October 7, 1996, that the
tiovernment of Canada would implement the majority
f the operational and governance recommendations of
the WGMP. The Panel’s recommendation to create a tull
~pen market for feed barley sales while maintaining the
—ngle-desk status of the CWB in malting barley markets
~ras not accepted. The Minister of Agriculture announced
taat 4 producer vote should take place on this issue.

Studies that have analyzed the effects of the opera-
sons of the CWB in the barley market have a number of
nnitations. First, no study has rigorously integrated the
cect and malting barley markets in Canada and through-
ut the world, All of the studies to date have generally
nedeled the CWB's effect on the feed grain market
wwparatety from its effect on the malting barley
warket. No study has examined and modeled the world
nalting barley market in a manner that has come close
» paralleling the analysis of the feed grain sector. Rather,
1 some cases, assumptions were made about the link be-
rween feed barley prices and malting barley prices. In
- ther cases, malting barley price premiums were calcu-
Pited by comparing Canadian and U.S. prices. Clearly,
f'oin an analytical perspective, these approaches have
v neor limitations. These studies suffered from major data
I mitations because they had little or no access to actual
WB sales prices and contract terms. Finally, although
roblems of arbitrage were identified in some of these
- udies, very little was done to formalize the concept of
‘hitrage in the context of CWB price pooling. Further-
ioce, nostudy attempted to quantify these effects within
tormal economic framework.

Fhe analysis of the appropriate direction for western
atiadian preducers’ marketing of barley has been
mmplicated by several international and domestic
ctors. These include: (1) the presence of government

“ohicies such as the U.S. Export Enhancement Program
Py, which was a significant subsidy to U.S. export sales
barley over the 1985/86 through 1994/95 period; (2)
¢ production and export subsidy programs of the
sropean Union; and (3) the predominance of state
fuding agencies, including the CWB, the Australian
ey hoards, the U.S. Commodity Credit Corporation

and the E.U. Cereals Management Committee.

Study Objectives

In light of the overall uncertainies for barley market-
ing that are outlined above, additional information is
needed to resolve many of the outstanding issues
surrounding the marketing of Canadian barley. Using
formalized and integrated economic analysis, the
overall objective of this study is to evaluate the economic
performance of the CWB with respect to the domestic
and international marketing of both feed and malting
barley. The specific objectives of this study are to:

1) provide an overview of the world barley trade
for both malting and feed barley (Chapter 2);

2) review previous studies that have examined
the role of the CWB in the domestic and
international barley market (Chapter 3);

3) develop a theoretical framework to examine
the CWB’s role in domestic and international
feed, malt and malting barley markets, and the
potential for the CWB and other market par-
ticipants to exercise market power (Chapter 4);

4) test, using actual CWB contract data for the
period 1980/81 through 1994/95, whether the
CWB exhibits market power in the interna-
tional feed barley market (Chapter 5);

S) estimate the returns from single-desk selling
using an economic model which incorporates
actual CWB sales transaction data (Chapter 5);

6) use historical price data to estimate arbitrage
losses resulting from annual price pooling
(Chapter 6); and

/) review and evaluate the additional marketing
costs that have been attributed to the CWB
in previous studies (Chapter 6).
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Markets

Jorld and Canadian

¥ he world markets for feed and malting barley are
I‘charactcrizui by a concentration of buyers and
scliers in world trade and market distortions
cated by government involvement in production,
sarketing, and trade. With the introduction of the U.S.
L in 1985, international barley trade from 1985/86
lirough 1994/95 was highly subsidized. This subsidiza-
jorr. combined with the concentration of buyers and
aHors of both feed and malting barley, resulted in a
sarket structure that is difficult to model and understand
mceptually.

Viarket Overview

World Barley Production

World barley production averaged 169.4 million
cnnes (mmt) from 1985/86 through 1994/95. The
iropean Union was the largest barley producer with an

average of 49.5 mmt, followed by the Russian Federation
at 24.8 mmt, Canada at 12.4 mmt, the Ukraine at 10.4
mmt, and the United States at 7.8 mmt.

World Barley Trade

World barley trade averaged 17.5 mmt from 1990/91
through 1994/95. Over the same period, five importers—
Saudi Arabia (5.6 mmt), the Russian Federation
(1.8 mmt), Eastern Europe (1.1 mmt), Japan (1.6 mmt),
and China (1.0 mmt)—accounted for roughly 60% of all
barley imports.

The exporters of bulk barley (calculated excluding
malt) were also very concentrated. For the 1985/86
through 1994/95 period, the European Union had 38.9%
of the world export barley market (7.0 mmt), Canada’s
share was 22.1% (3.9 mmt), Australia had 13.7%
(2.4 mmt) of the market and the United States had 10.3%
(1.8 mmt).

fable 2.1: Export Market Shares, Major Barley Exporters*

1995/96 1996/97
mmt % mmt %
“ustralia 3.3 27.1 3.0 23.7
arada 2.6 21.6 3.4 26.9
~aropean Union 3.0 25.0 3.5 27.7
nited States 1.1 9.2 0.8 5.9
“thers 2.1 17.2 2.0 15.8
{ tal 12.0 100.0 12.6 100.0

«.udes barley malt.

uteer USDA, Foreign Agricultural Servige, Circular Series; FG 6-96, Page 31, Grain: World Market and Trade.
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ritustrated in Table 2.1, the European Union,

11, and Australia together are forecasted to have 78%

. oaport market for feed and malting barley in 1996/

Ath the addition of market share for the United

Cthe top four exporters make up about 80% of the

cexport market. This makes the marketing structure

.purt policies of each of these countries important
rnining the structure of trade.

i« \World Feed Barley Market

s owotld barley trade, approximately 85% is feed
Diring the 1990/91 through 1994/95 period, the

Luropean Union exported an average of 7.0 mmt of
barley (40% of world trade) per year, of which 90% was
feed barley. About 41% of E.U. barley exports went to
Saudi Arabia, alt of which was feed barley.

Even with large EEP subsidics, the U.S. market share
remained below Canada’s share for the 1985/86 through
1994/95 period. For the 1996/97 crop year, Canada’s
market share for barley is forecast to rise to 26.9%, while
the E.U. share is forecast to drop to 27.7%. Australia,
(_anada, and the Luropean Union together are forecasted
to have 78.3% of the barley export market.

Canada was the world’s second largest fecd barley

Uable 2,20 Major Malting Barley Exporters and Importers by Rank and Canada’s Market Share

e Exports
P 1990/91 1991/92 1992/93 1993/94 1994/95 S-Year
Average
‘000 mt
1013 709 4o 1,325 785 928
638 936 33 807 1,488 821
100 282 17 390) 367 291
147 115 73 33 194 116
143 182 163 10 27 LIt
174 235 286 150 220 213
220 2510 1,720 2,765 3,181 2,480
Srhet Siare 29 37 19 29 44 33
EIRNANEEN Imports
e September 1990/91 1991/92 1992/93 1993/94 1994/95 5-Ycar
Average
000 it
N7 1,044 665 f 167 V30T 1.0206
340 282 02 100 72 AR6
103 296 139 160 1ol [KE
120 182 R 208 181 1n7
v 23 108 05 101 77
150 41 51 40 S0 72
3 62 S0 73 B 72
28 12 36 124 105 606
i 43 O 45 67 70 60
6H9 +0 54 47 43 52
13 38 R 12 09 40
10 33 I8 24 16 23
29 25 22 20 15 22
23 25 25 10 21
S t b 1t 3 h
1S 128 183 194 1537 207
ERINY 2215 25100 1.720 27603 3,181 2,480

dnhivient enperts reports ad private sources
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exporter from 1990/91 through 1994/95. Total barley
exports averaged 3.4 mmt per year, and of this total,
2.6 mmt was feed barley. However, as a percentage of
total Canadian barley exports, feed exports fell from 86%
in 1990/91 to 54% in 1994/95. During that time, Canadg’s
main feed barley export markets were Japan, Saudi Arabia,

and the United States.

Australia was the third most important barley export-
ing country, with average exports from 1990/91 through
1994/95 of 2.5 mmt, of which about 1.5 mmt was for
feed purposes. Australia’s primary feed barley gxport
markets were Japan, Saudi Arabia, and Taiwan. The fourth
major exporter, the United States, averaged exports of
approximately 1.6 mmt of barley from 1990/91 through
1994/95, of which almost all was feed barley.

Saudi Arabia was the largest feed barley import
market in the world with average annual imports of
4 6 mmt over the 1990/91 through 1994/95 period
(approx. 35% of world feed barley trade). Japan was the
sccond largest barley importer with 1.6 mmt per year for
the 1990/91 through 1994/95 period, of which approxi-
matelv 95% was teed barley.

The World Malting Barley Market

Since 1990/91, world malting barley trade increased
bv 44% to 3.2 mmt in 1994/95 (Table 2.2). The major
exporters of bulk malting barley were Australia, Canada,
and the Furopean Union. These three exporters
accounted for about 80% of the world malting barley
exports oves 1990/91 through 1994/95, with market
st.ares of about 37%, 33%, and 10%, respectively.

China and the United States accounted for more than
halt of world malting barley imports (Table 2.2).
¢ hinese demand was a key factor in the world malting
narley market since it comprised roughly 40% of world
miports from 1990/91 through 1994/95. In 1994/95,
«.hina imported about 1.4 mmt of malting barley—57%
more than in 1990/91. Canada’s share of the Chinese
muarket increased from 25% in 1992/93 to an estimated
15 in 1995,96.,

Canada’s malting barley export market share
nereased from 19% in 1992/93 to over 44% in 1994/95.
vlarket share for 1995/96 and 1996/97 is expected to be
wer 0%, The United States and China are expected to
w Canada’s largest customers over this time period.

More than 80% of the malting barlev traded world-

wide consists of 2-row malting barley varieties.
Australian and Canadian offshore malting barley exports
are virtually all 2-row varieties. As well, E.U. malting
barley exports are almost entirely 2-row varieties.

Canadian Barley Production and Markets

The area planted in Canada to feed barley varieties
by region from 1974 through 1994, is illustrated in
Figure 2.1. Alberta had the largest area seeded to barley
over the entire period.

The total Canadian barley area planted to each type
of barley from 1970 through 1994 is shown in Figure 2.2.
Plantings of feed and 2-row malting barley increased over
time while plantings of 6-row malting barley
decreased significantly. Canadian feed barley plantings
increased from 671,000 hectares in 1970 to 1,414,000
hectares in 1994. The area planted to 2-row malting
barley varieties increased from 733,000 hectares in 1970
to 1,866,000 hectares in 1994. The area planted to
6-row malting barley varieties decreased from 2,600,000
hectares in 1970 to only 811,000 hectares in 1994. In
1994, 35% of the total Canadian barley area was seeded
to feed varieties, 45% was seeded to 2-row malting variet-
ies, and 20% was seeded to 6-row malting varieties.

While producers planted malting barley varieties on
more than 60% of their barley acreage, weather and other
factors reduced the supplies of malting barley available
for both domestic and export customers. As a result, only
a small percentage of the malting barley produced in
Canada was exported. Malting barley for export and
domestic use generally represented less than 20% of all
feed and malting barley produced (Table 2.3). The
largest percentage of Canadian production was used
domestically for feeding purposes (60-80%). Less than
50% of Canadian production was exported.

U.S. Barley Production and Markets

The United States can be segmented into three
distinct barley growing regions. The midwest region
contains North Dakota, Minnesota, and South Dakota,
which comprise roughly one-half of the entire U.S.
barley area. The area planted to malting and feed variet-
fes in the midwestern U.S. from 1970 through 1994 is
shown in Figure 2.3.' In 1994, North Dakota farmers
seeded 971,000 hectares of barley while Minnesota and
South Dakota seeded 263,000 and 160,000 hectares,

respectively. In 1980, 88 of midwest barley plantings
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Source: T. Schmitz and W. Koo.

Figure 2.1: Area Planted to Feed Barley

Lre b-row malting varieties. This number declined to
Vo 1904,

‘he western region contains Montana, Idaho,
“vashington, Oregon, Colorado and Wyoming. These
. states comprise over 40% of all barley planted in the
Tited States. The areas planted to feed, 2-row malting
i 6-row malting barley in the western United States
©on 1970 through 1994 are shown in Figure 2.4. The
¢ nal arca seeded to barley peaked in 1985 at 2.2 million
t-ctares and steadily decreased to a level of 1.1 million
foctires in 1994, In 1994, 71% of total plantings were
I varieties while 24% and 5% were 2-row and 6-row

1992 1994

1988 1990

1984 1986

Varieties in Canada

malting varieties respectively.

The third region includes California and the rest of
the United States. This region accounted for roughly
10% of total barley area in the United States (350,000
hectares in 1994). Virtually all barley planted in this
region consisted of feed varieties.?

U.S. exports and imports of barley along with
domestic use are outlined in Table 2.4. The United States
is a net exporter of feed barley and a net importer of
malting barley.

6000
5000 T
(2]
Y]
& 4000 - 2R Malting
2
[
I
g 3000 1
=
2000 + 6R Malting
1000 1+
Feed Barley
o +~—+——+t+—t++++—t+—t+—t+—t+—+—t+ 11—
1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994

Source: T. Schmitz and W. Koo.

Figure 2.2: Area Planted to Different Bar

ley Varieties in Canada
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Malting Barley as %
of Total Barley Production

e

R S S

§o

%
5.2
7.0
7.6
10.5
6.9
108
1991 11,617 . 935 749 1,684 14.5
1992 11,032 337 ’ 580 917 8.3
1993 12,972 857 871 1,728 13.3
1994 11,690 1,388 872 2,260 193
*Crop year beginning 1985/86
tource: CWB Annual Reports.
T. Schmitz and W. Koo.
2500
2000 +
8
ol
o 1500 +
3
I
g
1000 1+
6R Maiting
500 1
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0 + } t + t \ + } +— + + } t % } L t } } }
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Source: T Schmitz and W. Koo.

1982 1984 1986 1988

Figure 2.3: Area Planted to Barley in the Midwestern United States
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mnparison of Canadian and U.S.
onsumption

iie consumption of feed and malting barley in both

+ nited States and Canada is shown in Table 2.5. Note

anada’s feed consumption was generally higher

- in the United States, whereas malting barley

omiption was much higher in the United States.

reen 30% and 40% of barley production in the United

was usec. for malting purposes, which was well

the Canadian percentage. In terms of seeded

- a greater percentage of malting barley planted

Uinited States was used for malting purposes as

iwred to Canada. In North Dakota, for example, the

tage was 70% to 80%, while in Saskatchewan the
cotage was 20% to 30%.

e \ustralian Barley Market

custralia produces barley in five states: South
st atia, Victoria, Western Australia, New South Wales,
nmeensland. A small amount of barley is also grown
~munia. Australia covers a huge area, but most grain

is produced near the region spanning the southwest to
southeast coasts. Sheep and wheat compete with barley
for land. It is common practice in Australia to rotate
land use between wheat, 2-row barley, and sheep
grazing.

Australian barley producers plant 2-row varieties
almost exclusively. The Australian Bureau of Statistics
reported that in 1987, only 107,000 hectares of 6-row
barley were planted in Australia along with 2.2 million
hectares of 2-row barley. After 1987, the percentage of
6-row barley in Australia declined even further.?

The total barley area planted in Australia increased
from 1.8 million hectares in 1974 to a record high of
3.5 million hectares in 1984. It dropped significantly in
1986 due to the low pooled price in 1985. It reached
another peak in 1993 at 3.4 million hectares. In 1994,
the projected area was 2.5 million hectares, nearly one
million hectares less than 1993 due to low pooled
returns in 1993. Unfortunately, consistent data were
unavailable for the percentage of barley planted to
malting varieties in each Australian growing region. The
Australian Barley Board only reported figures for South
Australia and Victoria. In Victoria, from 1989 through

2500

2000 +

1500 +1

1000 Hectares

1000 1

500 +

Feed Barley

-

I 3 4 4 n 4 4 4 4 ) & 4

0 t t +
1€70 1972

- : 3 " il i 4 4
T T T T T T T T

1974 1976 1978 1980

Souree: L Schmitz and WL Koo.

T T T T 1 T T T 1 T T T

1982 1984 1986 1988 1990 1992 1994

Flgure 2.4: Area Planted to Barley in the Western United States
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at‘es,tBaﬂ"eif Production, Exports and Imports

setion Exports* Imports*
Total Malting Barley Feed Barley Malting Barley
'000 mt
| 12,850 755 - - -
13,249 2,938 - -~ —
11,354 2,810 — — -
6,314 1,718 - — —
8,800 1,798 — — —
9,912 1,507 147 48 340
1991 10,110 2,090 115 192 282
1992 9,908 1,611 73 90 92
1993 8,666 1,553 53 131 496
1994 8,162 1,355 194 534 721

-#.xports and imports are for crop years.
Not calculated.
source: T. Schmitz and W. Koo.

193, an average of 88% of barley planted was malting
rieties. On the other hand, South Australia had an
cerage of only 35% seeded to malting varieties over the
ame period.

“he E.U. Barley Market

n the European Union, barley varieties differ depend-

"2 upon whether they are planted in the fall or the spring.
winter barley is usually used in rotation with other crops
td 15 typically grown for use as feed. The southern
wgions of the Luropean Union (Italy, Greece, and Portu-
1) do not grow significant quantities of spring
irley. On the other hand, the northern regions
wweden and Finland) do not grow significant quantities
*winter barlev. The majority of area planted to winter
rlev in the European Union is 2-row feed varieties

I hough some regions (notably France) grow significant

quantities of 6-row winter varieties as well. Spring
barley can be of feed or malting quality. Because
Europeans use 2-row varieties for malting almost
exclusively, nearly all spring malting varieties are 2-row.
The market for 6-row malting barley in the European
Union is almost nonexistent.

The estimated area planted to spring barley for each
country in the European Union is shown in Table 2.6.*
In 1994, Spain had the largest area (2.2 million hectares),
followed by Greece (780,000 hectares). Denmark, France,
the United Kingdom, and Finland each had roughly
475,000 hectares of spring barley. There was a consistent
downward trend in the area planted to spring
barley since 1980 with the exception of Germany and
Spain. The increase in area planted in Germany after 1989
can be attributed to the unification of East and West
Germany. The Spanish spring barley area was on an
upward trend from 1981 through 1992, but dropped

Table 2.5: Feed and Malting Barley Consumption in the United States and Canada

Malting Barley Consumption

tear Feed Barley Consumption
United States Canada United States - Canada
‘000 mt ’
L0 5,041 7,498 817
1 5,191 7,560 749
1992 4,255 7,088 580
1993 5,841 8,211 871

e T, Schmitz and W, Koo.
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audand 19940 In 1980, the total area planted
o2 barley in the European Union was 8.9 mmt. By
mis level dropped to 5.7 mmt.

»estimated area planted to winter barley for each
trin the Furopean Union from 1980 through 1994
mm lable 2.7, In 1994, Spain and Germany had
cowestarea (14 and 1.3 million hectares respectively),
J by Irance and the United Kingdom. Unlike the

- barlev case, the area planted to winter barley in
(opean Union did not start to decline until 1985
©tecreased at a slower rate than the spring barley
n 1980, “he winter barley area planted was
ion hectares. The area increased to 7.6 million
v 1985 and has steadily declined since then. In
rotul winter barley area was down to 5.3 million
The total barley area in the European Union

+ trom 16 million hectares in 1980 to 11 million

Impact of Government Programs on the

World Barley Market

The two most important programs affecting the world
barley export market are the U.S. EEP and the E.U.
Export Restitution Payments. These programs are
discussed below.

The U.S. Export Enhancement Program

EEP, established under the 1985 Farm Bill, provided
subsidies to U.S grain companies on certain grain ship-
ments sold to targeted countries. Algeria, Bulgaria,
Cyprus, Egypt, the former Soviet Union, Iraq, Israel,
Jordan, Morocco, Poland, Romania, Saudi Arabia, and
Tunisia all benefited from lower prices due to EEP subsi-

e 1994, dies for feed barley. China (1994) and Slovenia (1993)
benefited from EEP subsidies for malting barley, but as of
1994/95, they each received only one EEP shipment of
malting barley. Since 1985 (with the exception of 1988
and 1989), virtually all feed barley export sales received
substantial EEP bonuses. In 1988, only 35% of sales
Table 2.6: Area Planted to Spring Barley in the European Union.
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994
(1000 Hectares)
» 224 217 204 206 196 200 199 174 175 175 175 162 165 159 156
it & Lux. 37 34 36 28 22 31 28 27 33 24 17 14 15 17 18
P 1570 1535 1467 1288 976 1044 1027 890 1110 914 769 770 759 534 525
" 533 570 540 550 566 646 589 583 682 517 486 541 473 458 470
1196 1081 1093 797 669 863 685  SR7 587 479 368 389 441 S19 480
S EORY) 322 320 326 295 288 293 297 296 290 292
G rWesn 820 745 1055 775 669 760 681 629 726 682 913 1006 909 738 780
0 ( 0 0 0 0 0 0 0 0 0 0 0 0 0
' 291 282 255 231 250 265 251 244 240 238 211 198 174 139 137
0 0 0 0 0 0 0 0 0 0] 0 0 0 0 0
hinds 39 37 27 3 3 33 & 56 2 29 35 28 36 41
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PT78 1744 1798 1858 18R4 2031 2356 2187 2235 2465 2528 2562 2470 1970 2197
648 681 635 618 644 667 638 545 537 477 468 460 432 4200 450
a4 Nngdons 421 1503 1344 12400 964 940 957 862 1022 722 633 58] 514 516 475
ol Soring S881 - B7SE 8790 79100 TIS1 7772 7741 7066 7693 7027 6597 6687 0379 5506 5729
Foai Winter TOS9 7052 6659 7158 7914 7616 7391 7440 6892 6850 6922 6630 6348 5787 5261
oo 12940 15803 15449 15068 15065 15388 15132 14506 14585 13877 13519 13318 12728 11292 10990
schmitz and W. Koo
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eceived EEP bonuses while roughly 55% of sales in 1989
eceived bonuses. The weighted average of EEP bonuses
per shipment from 1986 through 1994 (excluding 1988
and 1989) was $39.33/mt. However, as result of the 1988
drought and lessened international competition, the
average EEP bonuses in 1988 and 1989 were only

$6.49/mt and $12.11/mt, respectively.

Yearly U.S. feed barley exports versus those exports
that have received EEP subsidies are illustrated in Figure
: 5. More than 90% of feed barley exports received EEP
honuses from 1990 through 1993. For the entire EEP
seriod, (1986 through 1993) more than 80% of all

xports received bonuses under EEP.

The main impact of EEP is to keep the U.S. domestic
rice high while decreasing returns for other exporters of
harley. The monthly weighted average per unit EEP
nonus versus the U.S./Canada price spread for spot cash
cred barley from 1980 through 1995 is shown in Figure
. During the period from January 1980 through May

1986, the United States did not provide any EEP subsi-
dies for feed barley. In Figure 2.6, when the dark line is
above the axis, it indicates that the U.S. cash feed barley
price for No. 2 feed was higher than the Canadian cash
feed barley price for No. 2 feed. Similarly, when the dark
line is below the axis, it indicates that the Canadian feed
barley price was higher than the U.S. feed barley price.
The difference between the feed barley price in the United
States and Canada fluctuated between US $22/mt - US
$24/mt. As illustrated in Figure 2.6, the cash price paid
by Canadian users of feed barley was slightly higher than
the U.S. feed barley cash price.

After the introduction of EEP in June, 1986, the cash
price paid by U.S. users of No. 2 feed barley was
almost always significantly higher than the cash price paid
by Canadian users. It is important to recognize that the
cash price quoted at Duluth or Winnipeg for No. 2 feed
barley is only an unweighted average spot cash price that
differs from the actual prices received by Canadian and
U.S. producers.

Table 2.7: Area Planted to Winter Barley in the European Union.

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 |
(1000 Hectares)

Austria 150 145 136 136 132 134 133 17 U7 117 117 108 110 107 104
Belgium & Lux. 135 138 114 132 129 104 118 112 105 100 93 75 T2 62 59
Denmark 6 7 18 77 204 60 61 6 35 8 141 147 151 187 185
Finland ©o o0 .06 o0 0 0 0 0 0 0 0 0 0 0 0
France 1453 1478 1295 1349 1446 1393 1412 1387 1330 1355 1388 1360 1359 1104 937
Germany (East) ~ 647 644 655 594 . 578 589 598 595 584 ST
Germany (West) 1182 1299 966 1260 1337 1189 1266 1221 1110 1064 1699 1524 1499 1463 1301
Greece 334303 311 312 365 312 266 241 261 231 190 169 171 167 - 162
Ireland 26 28 34 31 34 3 32 31 25 23 26 30 37 38 28
Italy 320 336 352 385 434 468 465 445 4507 471 469 467 450 425 399
Netheriands 2 14 7 10 U .7 9 8 6 10 8§ 7 6 4 3
Portugal 79 74 77 83 84 8 8 8 T3 8
Spain 1797 1763 ; ‘ 0 1846
Sweden 0o 0
United Kingdom 909 =~ 824
Total Winter 7059 7052
Total Spring 8881 8751
TOTAL

159406 . 15803

i

Source: T. Schmitz and'W. Koo,
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Source: Yearly EEP shipments of feed barley are aggregated from data supplied by Nancy Morgan, USDA Foreign Agriculiural Service.
Feed barley exports are from authors' estimates contained in T.G. Schmitz and W. Koo (1996).

Figure 2.5: Yearly Feed Barley Exports vs. EEP Exports

\s shown by the bars in Figure 2.6, the difference
tween ULS, and Canadian user prices varied propor-
cnially with the average EEP bonus. That is, when the
~wtage BEP subsidy provided by the U.S. government
-rvased, the price spread between the U.S. and
‘adian feed barley price increased as well. Conversely,
101 the average EEP subsidy declined, so did the differ-
< between the U.S. and Canadian feed barley price.

staley et al. (1992) evaluated the performance of the
I"tor U.S. feed barley exports. The analysis covered
986/87 and 1987/88 crop years, the first two years
PP They concluded that EEP likely caused U.S.
<oy prices te increase $6/mt to $11/mt in 1986/87
vhS8/mt and $13/mt in 1987/88, respectively. For
a0 87, they estimated that EEP caused export prices to
crease by 5% for Australia, 3% for Canada, and 2% for
“turopean Union. For 1987/88, they estimated that
aused all competitors” export prices to decrease by
“oximately 2%,

»chimitz et al. (1996) developed a hybrid spatial
civibrium model of world barley trade to evaluate

changes in feed and malting barley production and
consumption under alternative domestic and agricultural
trade policy regimes. The study concluded that under
1991-93 EEP market conditions Canadian barley produc-
ers lost an average of US $75 million per year in revenue
from feed barley sales and lost an average of $8 million
per year in revenue from malting barley sales.

E.U. Restitution Payments

The E.U. Common Agricultural Policy provides for a
system of export subsidies known as export restitution
payments that distort trade. These government payments
make up the difference between internal support prices
and prices received in the export market. Prior to the
introduction of EEP, the use of export restitution
payments by the European Union had a negative impact
on other exporters of feed barley. During its application
of EEP, the United States stated that one of its main
objectives was to increase the cost of the E.U. restitution
payments in an effort to force the European Union to a
common mindset regarding export subsidies in the

THE CWB AND
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Source: Monthly average per unit EEP subsidies compiled from data supplied by Nancy Morgan, USDA Foreign Agricultural Service.
Dututh #2 cash price is from USDA Feed Situation and Qutlook reports. Various issues.
Winnipeg #2 cash price Grain Trade of Canada Catalogue 22-201. Statistics Canada. Various issues.

Figure 2.6: Monthly Weighted Average Per Unit EEP Bonuses vs. the U.S./Canada Price Spread for Feed

Barley

tuguay Round of the GATT. To offset the high level of
- Hsidies under the U.S. EEP during the 1986/87 crop
ar ELUL export refunds on feed barley reached as high
+ 139.75 European Currency Units (ECU)/mt. By the
X6/89 crop year, the maximum refund available
opped as low as 59.95 ECU/mt as a result of smaller
v FEP subsidies during that period.

saummary and Overview

( anada is a major player in the world barley market.
~among the top three exporters of both feed and
- lting barley in the world. At times, total exports from
- Furopean Union, Canada, and Australia made up in
Less of 78% of total world barley exports. Canada and
“tralia together had more than a 50% market share of
levexports. For malting barley, Canada’s export
arket share reached as high as 44% in 1994/95. From a
arket perspective, the Canadian domestic market for
Ibarley was the largest component of total Canadian

e sales,

EEP and restitution payments were central to the
export of U.S. and E.U. barley, respectively. The
European Union halted restitution payments in May
1995, but these were reintroduced in September 1996.
For barley, they exceeded US $30/mt. The United States
has not subsidized exports since July, 1995. However,
the 1996 Farm Bill authorized EEP funding of US $350
million in fiscal 1996, $250 million in 1997, $500
million in 1998, $550 million in 1999, $579 million in
2000, and $478 million for 2001 and 2002.

THE CWB AND BARLEY MARKETING
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11. Selected Previous Studies

ost of the analytical work on the world

barley market that took account of the
predominant use of export subsidies by the

11 States and the European Union began in the early
S The following provides a brief discussion of these

i
IR

Haley et al. (1992) demonstrated the importance
{118, FEP on producer prices and market shares for
0 barley Specifically, this study evaluated the effects
tie EEP program on U.S. and competitor barley
sert volumes, prices, and U.S. welfare. Their analysis
ricled the impact of E.U. subsidy retaliation and
ed on the 1986/87 and 1987/88 crop years. They
~«d he SWOPSIM model developed by the USDA, which
. atie, partial equilibrium, non-spatial modeling frame-
. Haley etal. concluded that EEP caused U.S. feed
v prices to increase within a range of US $6/mt to
St in 1986/87 and within a range of US $8/mt to
L tin 1987/88. The study also determined that EEP
resed ULS. export revenue from US $99 million to
million in 1986/87 and from US $109 million to $180
tron in 1987/88. The study did not examine the
tocts that FED had on malting barley prices that resulted
# changes in teed barley prices.

Carter (1993) undertook an analysis of the
ciications of a CBM on western Canadian feed and
¢ ting barley oroducers. He concluded that significant
portunities existed for expanded Canadian sales of
th feed and malting barley to the United States and
*these increased exports would increase producer
saues. The szudy stated that these opportunities would
< under a CBM and were not being exploited under

smgle-desk structure of the CWB.  Overall, Carter
timated that a CBM would raise annual producer
vues from barley by 17 percent. Carter used various
thods to arrive at this conclusion including a revenue-

vomizing spatial equilibrium model (Canadian

Regional Agricultural Model, CRAM). This model
separated the prairie region into 22 crop producing
areas. Malting barley production and markets were
included separately from feed barley.

Carter’s study had several shortcomings. First, many
of the benefits that he concluded would accrue from a
CBM would have also been attainable under the CWB
single-desk structure. These included enhanced producer
returns from growing higher-yielding feed barley variet-
ies and lower marketing costs due to reduced elevation
tariffs. Second, questions can be raised about several of
his price assumptions. For example, Carter’s model
assumed that price differentiation would continue
between the U.S. and Canadian malting markets under a
CBM. This would be inconsistent with typical arbitrage
conditions in a competitive environment. Third, Carter
concluded that the CWB was unable to price discrimi-
nate in world barley markets. This conclusion, however,
was based on a test using data that were inappropriate
for this type of analysis. As Brooks (1993) points outina
critique of Carter’s study, the Statistics Canada data over
this period reflect public CWB price quotes rather than
actual contracted prices.*

3) Schmitz et al. (1993) employed a four-country
spatial trade model for feed barley, in which Canada
exported feed barley to the United States, Japan, and the
rest of the world (ROW), to evaluate the impact of a CBM.
Further, the study cstimated the impact ot a CBM on
malting barley premiums. However, it did not model the
interaction and interrelationship that existed between
feed and malting barley prices and trade flows. Also, the
study did not address the issue of whether marketing costs
would be lower or higher under a CBM. Schmitz et al.
concluded that a CBM would reduce total barley
revenue for producers by more than $20 million
annually. The majority of this loss occurred because of

reduced premiums for malting barley under a CBM.
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4y Johnson et al. (1994) conducted a detailed spatial
cquilibrium analysis of the North American barley
market. The study reported several policy simulations.
I he base case corresponded to a CBM trade regime. The
viudy concluded that Canada had considerable potential
ror exporting barley to the United States. In the base
case scenario, Canada captured 43% of the U.S. feed
barley market and 24% of the U.S. malting barley
market. Like earlier studies, this study did not formally
model the malting barley market. In addition, it
assumed a competitive marketing environment. As the
authors pointed out:

“This ignores one of the principal features
of Canada's current marketing system, the
role of the Canadian Wheat Board. By
virtue of its single-seller status in Canada,
the (ZWB can price barley differently to
LS. and offshore markets and, so (in
principle), maximize returns to Canadian
producers. In fact, this is a principal
tenet of the Canadian marketing system.
.neither feature is consistent with the
type of competitive behavior implicit in
our «patial model.” (P. 64)

S) Schmeiser (1995) analyzed the impact of a CBM
on western Canadian barley producers using a spatial
partial equil’brium model with eight markets, including
four markets for malt barley and four for feed
barley. In the model, the CWB maximized producer
revenue by @llocating a fixed supply of barley across the
domestic and export markets for feed and malting
harley so that the marginal revenue across all markets
was equal. Schmeiser concluded that producer revenue
tor total barley would fall by approximately $15-17
nrillion under a CBM (based on the 1991/92 crop year).
His analysis was limited to data for one crop year and
focused on 14 CBM. That is, he did not examine the
implications of a full dual market.

0) Clark (1995), using cointegration analysis, evalu-
ated the impact that the CBM (announced June 3, 1993,
cttective August 1, 1993, and removed September 10,
1993) had on feed barley prices. He was testing for struc-
tural breaks in the feed barley price over this period. He
cemcluded that there was no change in the long run
ecuilibrium relationship in feed grain prices as a result of
the CBM.  According to Clark, this evidence does not
support the findings of Schmitz et. al. (1993). However,
< 'ark’s analysis has several shortcomings. First,
-ointegratior analysis is not appropriate for looking at
structural changes. Second, U.S. barley was not

ompared to close substitutes such as U.S. corn. Over

this time period, corn prices increased significantly. Thus,
while U.S. feed grain prices in general were rising, U.S.
barley prices were not and U.S. barley was falling in
relative value. This was not discussed or evaluated in the
study. Third, the appropriate starting point for the
analysis should have been June 3, 1993 (when the CBM
was announced).® Clark’s analysis only encompassed the
period from August 1, 1993, to September 10, 1993.

7) Carter and Loyns (1996) examined the benefits
and costs of the CWB as a single-desk seller of western
Canadian wheat and barley. Using various arguments
supported by anecdotal evidence, the study concluded
the costs that resulted from the single-desk selling of
wheat and barley far outweighed the benefits. They
suggested that the added costs of the CWB were roughly
$37/mtin any given year. However, their study has many
shortcomings. For example, the study concluded that
delays in varietal development were due to the CWB,
when in fact varietal registration is the responsibility of
the Prairie Regional Recommending Committee on
Grains. The CWB is only one of many players
represented on this committee. Likewise, they attributed
high elevation costs to the CWB. Until recently,
however, the maximum rates were established by the
Canadian Grain Commission and are now competitively
determined. Finally, their analysis did not adequately
identify the marketing costs associated with non-CWB
crops like canola and flax. As Kraft et al. pointed out, the
cost of buying and selling flax and canola on a
margin basis is at least $5.53/mt higher than the costs of
managing the transactions in the wheat pool account.
Given the demonstrated reality that non-CWB grains have
higher marketing costs than CWB grains, it is
difficult to see how Carter and Loyns could have
concluded that the costs associated with marketing CWB
grains would fall if they were marketed like non-CWB
grains.

8) Mao et al. (1996) determined how policy changes
in major feed barley trading countries affected world feed
barley trade and net social payoffs. The study used a static
spatial equilibrium model based on a quadratic program-
ming algorithm, which included four exporting regions
and nine importing regions. This model allowed
Canadian feed barley producers to directly ship their
barley to U.S. regions. For the other exporting
countries, the study considered only offshore shipments
of feed barley. Mao et al. reached several conclusions in
their study. For example, elimination of the U.S. EEP
reduced U.S. exports by 26%. Removal of the WGTA
freight subsidy in Western Canada reduced Canadian

off-shore exports by 15%. The introduction of NAFTA

I6
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wooased Canadian feed barley exports to the United
cates and Mexico. Under a world free trade scenario, EU
o vl barley exports declined by 48%. As the authors
sioited oul, one of the limitations of this study was that
o lv considered feed barley.

7 schmitz et al. (1996) developed a hybrid spatial
jeilibrium model of world barley trade to evaluate
pnaes in feed and malting barley production and
wisumption under alternative domestic and agricultural

i le policy regimes. A spatial equilibrium was established
which the CWB and Australian marketing boards
deaved as oligopolists in export markets under
o batrage conditions brought about by the export
<bady policies of the United States and the Furopean
ven The analysis disaggregated barley area and
cduction into feed, 6-row malting barley and 2-row
il ing barley in each of the four major barley trading
2iens and evaluated both supply and demand responses
various policy changes in each exporting country.
tough the selection rates for malting barley were
btermined endogenously, the analysis assumed that
anges in agricultural policy regimes did not alter the
1o relationship between feed barley and malting
ey

) In a study commissioned by the Western Grain
tirveting Panel, KenAgra Management Services Ltd.
Yvo)undertook a qualitative assessment of malting and
«t barley marketing in Canada. KenAgra outlined the
Jlvrences in cconomic and political perspectives that

o evident among barley producers in the debate on
thv marketing and outlined the reasons why they
wed. KenAgra highlighted the issue of incomplete
i utrage between the western Canadian barley market
¢ L ULS. barley markets but did not model or measure
mpacts. They also examined many operational
s and provided examples of price and contract inef-
vney. KenAgra outlined alternative marketing struc-
¢ and attempted to qualitatively measure them
st economic and political criteria. This study did not
wtude which alternative should be implemented but
huated that some movement to a multiple-seller
romment tor feed barley would be economically and
ically acceptable. In the evaluation of an alternative
would have full open competition in feed

v les but would leave malting barley under the single-
Koselling system of the CWB, the study argued that it
ikl be possible to maintain malting barley (especially
Wi premiums over feed barley because the U.S. and
“hiore markets demanded predominantly 6-row and
- W varieties of malting barley, respectively. This study
~imed that it would be possible to stop the marketing

of feed barley as malting barley outside of the CWB.
Therefore, it was concluded that the premium available
to Canadian 2-row varieties of malting barley would not
be eroded. This alternative was eventually recommended
by the WGMP. This study has a number of limitations.
Most importantly, it is qualitative in nature and there-
fore does not attempt to model either the feed or
malting barley market. For this reason, the internal
consistency of the assumptions and arguments are not
verified.

Overview

Lack of agreement exists as to the benefits and costs
of the CWB as a single-desk seller. A number of studies
concluded that there were substantial benefits associated
with the CWB as a single-desk seller. Other studies that
do not support these results argued that while price
premiums may have existed, these were small
relative to the added costs they associated with the CWB.
The above studies provide a basis for the modeling
approach used in this study. However, a major limita-
tion of almost all the studies that have analyzed the
effects of the operations of the CWB versus multiple
sellers is that they model the effects on the feed grain
market separately from the malting barley market. Also,
generally no formal models have been developed for the
malting barley market that parallel the analysis of the
feed grain sector. Rather, assumptions are made about
the link between feed barley prices and malting barley
prices. In other cases, malting barley price premiums are
calculated by comparing U.S. and Canadian prices.

When modeling the behavior of the CWB, one
cannot a priori assume that it acts in a perfectly
competitive manner when competing with other firms.
The world barley market consists of relatively few
scllers.  Also, in view of work by Haley et al. (1992) on
the impact of EEP, one has to test whether the CWB has
market power. However, determining whether the CWB
has market power is empirically difficult, unless actual
contract pricing data is available. The issue of market
power and the nature of competition is very important.
As Johnson et al. (1994) pointed out, to assume
competitive behavior (i.e. no market power) fails to
address the major argument in the current debate over
barley marketing.

Much of the confusion in the present debate is based
upon the lack of a clear distinction between additional

revenues earned by a single-desk seller as opposed to the
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il efficiency (e.g. added marketing costs due to the
WB) of a single-desk seller versus multiple sellers. For
vample, it is rtheoretically possible for the CWB to earn
rice premiums and still have a situation in which
rroducers could be worse off than they would be under
nuitiple sellers. That could only occur, however, if the
WHB system resulted in higher costs. To highlight this
mint, in therr study on wheat, Kraft et al. concluded that
‘e CWB carned significant price premiums over
ultiple sellers. These price premiums were calculated
» b Vancouver and not at the farm gate. If the market-
o costs under the CWB were at least as low as under a
ultiple-seller situation, the farmer would do better
aader the CWE system. However, Carter and Loyns (1996)
mntend that, even though the CWB earns
cemiums, there are added costs imposed by the CWB
stem over what would exist in a multiple-seller
stem and that these added costs outweigh the
cemiums earried.

I'he remainder of this study deals with both of these
<es in the context of barley marketing. The issue of
ice premiums is addressed in Chapter 5. The issue of
Sstem costs is addressed in Chapter 6.




IV. The Theory of Single-Desk

Selling

Introduction

he CWB is a form of collective action by western
Canadian grain producers that attempts to
maximize returns by jointly providing marketing
- rvices and countervailing power against large multina-
- onal grain trading companies. The CWB’s existence is a
irect result of public policy as it requires legislation
“irough the Canadian Wheat Board Act. The CWB s set
~p to operate as a producer marketing board and has
«lopted as its objective the maximization of returns from
-iles of wheat and barley. The CWB acts as the producer’s
went through which all sales and payments are made.
he theory of producer marketing boards has been
siscussed in several works including Bieri and Schmitz
[974), Just et al. (1979), McCalla and Josling (1981),
schmitz et al. (1981) and Just et al. (1982).

fn theory, the CWB is a producer monopolist. It is

ot a middle man (i.e. where a firm attempts to exploit

oth producers and consumers) nor a monopsonist (i.e.

“here a firm exploits producers). In other words, the

crofits earned from sales by the CWB are returned

lirectly to producers (i.e. producers are the “sharehold-
st of the CWB).

\ major teature of the international barley market
that marketing boards, such as the CWB and the
vastralian barley boards, sell into a market in competi-
o1 with multinational grain companies whose
whaviors are influenced by state trading entities, includ-
g the E.UL Cereals Management Committee and the U.S.
ommodity Credit Corporation. State trading dominates
w world barley market. In addition, roughly one half
't barley trade is dominated by single-desk sellers.

fhe marketing of grain in the United States is very

different from the marketing of CWB grains. As pointed
out by Hill (1992), large multinational trading
companies dominate the export stage of the U.S. grain
marketing system. The dominant companies involved
in the export of U.S. grain are: Cargill (American-based);
Continental (U.S.-based but owned by a French family);
Archer Daniels Midland (American-based) that has a joint
export venture with Toepfer (German-based); Bunge
(Argentinian-based); Louis Dreyfus (French-based); and
several subsidiaries of large Japanese corporations whose
headquarters are in the United States. All of these
companies source grain from the United States and other
origins. In essence, the U.S. multinational grain trading
firms behave as middlemen with respect to the buying
and selling of U.S. and other origin grains. They buy grain
from optional origins and sell it to foreign buyers.

Cargill, Louis Dreyfus, Continental Grain, and Bunge
control over 80% of the total volume of barley exports
from the United States. However, many grain trading
firms trade within their specific niche regions and/or
niche commodities. As a result, from a world trading
perspective, a few firms are principals in 70% to 80%
of world trade in feed barley. For instance, Toepfer
controls a large portion of international feed barley trade
because of its dominance in the European Union. To the
extent that these firms can earn profits from market
power this is a return to firm shareholders rather than to
producers.

There has been considerable debate as to the effec-
tiveness of multiple sellers versus single-desk sellers.
However, the following excerpt by Schmitz (1996a) is
important to keep in mind when examining this issue.

“Some have gone as far to suggest that
because of the CWB, there is a lack of
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buving competition at the farm gate. In
order for this statement to be true, one
would nave to view the CWB as a
monopsonist with respect to the purchase
ot grain for domestic consumption and
export. A monopsony is defined as the
mirror image of monopoly: a market in
which there is a single buyer—a buyer’s
monopely. While the CWB is the single
buyer of grain for domestic consumption
and cxport, it does not exert any
monopsony pricing power over suppliers.
A monacpsonist exerts control over its
suppliers by limiting the quantities that
it purchases below competitive levels in
order to maximize its own profits. How-
ever, one of the mandates of the CWBE is
to maximize revenue accruing to produc-
ers, not to the CWB itself. This objective
contradicts the assertion that the CWB is
a monopsonist. The CWB is a marketing
board set up for Canadian grain produc-
ers. [t i1s producers that ultimately receive
any additional revenue obtained by the
CWB as part of their final payment in
cach year. Hence, the CWB can not be
construed as a monopsonist, and any
reference to efficiency losses due to the
lack ot buying competitiveness on the part
of the CWB is incorrect. Within this
context why would the existence of a
number of smaller Canadian firms
increase the “competitiveness”, or the rev-
enue received by Canadian producers, at
the farm gate? As Harold and Rossmiller
state: ‘In effect, the CWB will not take
advantage of the producer, while the
private grain traders have few qualms
about lowering price offered to the
producer and raising consumer price in
order to increase their profit margin.””

itz 119964 goes on to state:

“One pessible outcome of the removal of
the CWB would be that the multinational
firms in the United States could take over
the job of marketing Canadian grain.
these firms already have well-established
offices in countries all over the world,
including Canada. It would not be that
difficult for these firms to expand their

purchasing activities to include Canada.

Remember that these large multination-
als currently purchase most of their grain
from cooperative agencies in the United
States who, in turn, procure grain from
local producers. In the absence of
governmental regulation, the country
elevator system currently in place in
Canada could be used by U.S. multina-
tionals in the same way that they
currently use local cooperative organiza-
tions in the United States.” (P. 66-67)

Several authors have referred to the CWB as a
monopoly. A monopoly is a market structure in which a
commodity is supplied by only one firm. The CWB s a
monopolist in two ways. First, it is the only supplier
(single-desk seller) of barley for human consumption in
the domestic Canadian market. Second, it is the only
supplier of Canadian-produced barley into international
markets. It is important to stress the fact that the CWB is
not a pure monopoly because it does not restrict the over-
all supply of grain marketed by competitors internation-
ally.

The role of the CWB in pricing wheat in international
markets has been the subject of many investigations, but
little research has been done on barley. Several investiga-
tors view international grain markets in an oligopolist
framework. An oligopoly is a situation of imperfect
competition in which an industry is dominated by a small
number of suppliers. An oligopolist is not a price taker.
It has some market power since it can affect prices by
controlling the quantity that is sold into each market but
does not have as much market power as a pure
monopolist.

Even if one views the CWB as a monopolistic
competitor, it could still earn increased revenue above
what would exist in a perfectly competitive environment.
Monopolistic competition is defined as a market
structure in which there are large numbers of sellers who
are supplying goods that are close, but not perfect,
substitutes. In such a market, each firm can exercise some
influence on its price. The CWB is a monopolistic
competitor in the sense that its grain is a close, but not
perfect, substitute for grain from other countries and that
it competes with many other grain companies in the
United States and elsewhere.
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Price Discrimination

The clearest case in which a single-desk seller can
xtract additional revenue from the market over
nuitiple sellers is through price discrimination. The gain
o price discrimination is the additional revenue that can
e earned from charging different customers different
iices as compared to the multiple-seller situation in
vhich all buyers of Canadian barley face the same price.
\ single seller of a product who sells to more than one
narket can increase revenue above that received by mul-
iple sellers of the same product, by reducing quantities
ind charging a higher price in markets that are less price
«nsitive, i.e. inelastic, and increasing quantities and
~harging a lower price in markets that are more price sen-
itive, ie. elastic. Revenue is at a maximum where the
narginal revenue, derived from the excess demand curve
n each market, is equal across all markets. In the case of
rompetition among multiple sellers, full arbitrage of prices
oceurs at a single price for a single point in time to clear
“he market (i.e. the law of one price must hold in a com-
oetitive market environment). Clearly, given the
nability of multiple sellers to price discriminate, the
¢turns must be lower than those attainable with an
crganization that has the ability to price discriminate.

he only exception is in markets where the single-desk
»¢lieris unable to determine either price or quantity sold.

his is true for the CWB in the case of the domestic feed
varley market in which the price and quantity sold is a
tunction of the expected pool return for feed barley.

The policies of other exporting countries can increase
‘e magnitude of price discrimination by the CWB. For
xample, when the United States is offering EEP subsi-
fies Lo some countries and not to others, the CWB can
rive discriminate by charging high (fully commercial)
wices in sorne markets, and lower prices in other
narkets where it is necessary to compete against export
absidies.

the CWB is the single seller of Canadian barley. To

the extent that each CWB customer has a downward
“toping demand curve for Canadian barley, the CWB can
idjast quantiries on each demand curve to maximize
©venue across all markets. For instance, suppose the CWB
negotiating a sale of barley to Japan where the
sipanese demand curve for Canadian barley is downward
» oping. However, to purchase 300,000 mt of barley from
anada, the Japanese Food Agency is willing to pay
> 130/mt. If the CWB wanted the Japanese buyer to agree
purchase 600,000 mt of barley, the CWB would need

ottera lower price (e.g. $115/mt) to close the deal. In

this way the CWB can influence the price received in each
market by adjusting the quantity sold in each
market. What is unique about the CWB as a single-desk
seller is that it does not have to fear being undercut by
another company offering to sell Canadian barley. This
allows the CWB to “price discriminate” and charge
different prices to different customers. Also, a single-desk
seller can influence the amount of barley it sells as either
malting or feed, based upon how much barley is selected
for malting. Given the limited demand for
malting barley, not all malting barley grown in Western
Canada can be sold as malting barley, but rather it is sold
into the domestic or international feed market (Schmitz
et al,, 1993).

The above argument can be illustrated by the simple
numerical example depicted in Figure 4.1. Suppose there
were two buyers, each demanding 50 mt of barley at a
price of $100/mt. If there were multiple sellers in this
market with 100 mt to sell, the price would be $100/mt
in both markets (because of the law of one price) and
total sales revenue would be $10,000. As long as the price
in one market was less sensitive to quantity than another
market, revenue could be increased through price
discrimination. If the demand in Market 1 was more
inelastic than in Market 2, a single-desk seller could shift
10 mt of sales away from Market 1 into Market 2 to
increase revenue through price discrimination. Suppose
the demand curves were such that a 10 mt shift from
Market 1 to Market 2 resulted in a $10/mt increase in the
price in Market 1 and only a $2/mt reduction in the price
in Market 2, the market revenue would now be

$110/mt x 40 mt + $98/mt x 60 mt = $10,280.

For these demand curves, the single-desk seller would
be able to increase the average price received from
$100/mt. to $102.80/mt.

The CWB is the single seller of Canadian feed barley
exports, and it is the single seller of Canadian 6-row and §
2-row malting barley into all markets. In some ways, it
can behave similarly to a price-discriminating monopo-
list. However, the CWB does not behave as a pure 3
monopolist. Firstly, it cannot directly price discriminate §
between the domestic feed and feed export markets as
the CWB cannot currently enter the domestic off-Board
market and buy barley at the competitive cash price for
sale to offshore markets, even if arbitraging these two
markets were profitable. Secondly, the objective of the
CWB is not to maximize the sum of profits accruing to
all Canadian barley producers across all barley markets.

Instead, the CWB functions as a marketing board whose
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figure 4.1: Returns from Price Discrimination

.+ ve is to maximize the revenue from the sale of all
¢+ that is available in the pool. This objective is
rrd to as maximizing the return to pool (RTP).

tiie CWB receives all malting barley produced by
-t Canadian farmers and selected by maltsters and
vrade and piaces it in the designated barley pool.
vover, the CWB does not receive all feed barley
suced by western Canadian farmers. In fact, western
wlian feed barley producers directly control the
atity of feed barley sold into the CWB pool.
vover, the CWB can indirectly influence the farmer’s
cation decision. If the CWB’s expected pool return is
o1 than the price in the domestic market, the farmer
(1 sell feed barley into the domestic market rather
i through the CWB. Therefore, the CWB faces an
quisition censtraint” with respect Lo the total
ntity of feed barley available in the pool.

the CWEB maximizes RTP with respect to the quanti-
I malting barley sold to the domestic market and
-~ anmarkets end with respect to the quantities sold to
11 feed barley markets subject to the “acquisition
straint” described above. As part of this process, the
» can influence the selection rate for Canadian
¢+ T'hat is, within a certain range, the CWB influ-
~ the percertage of the total amount of Canadian
v that is actually sold as malting barley, based upon

Al market demand for malting barley.  Canadian

barley producers seed both malting varieties and feed
varieties. However, not all malting varieties planted can
be used for malting purposes after the harvest due to poor
quality. There exists some portion of barley
produced in Canada that is marginal in malting quality.
That is, it could be sold as malting barley in years when
the average quality of the barley crop around the world is
poor. In these years, importers can reduce their
quality specifications on malting barley, such that this
marginal quantity could be sold to these markets.
However, in years when the average quality of the barley
crop around the world is good, the marginal barley can
be sold as feed. This decision is ultimately made by the
selectors, importers and the CWB. Because, on the
margin, feed barley can be substituted for malting
barley, the marginal revenue for malting barley must be
equal to the marginal revenue for feed barley. Hence, as
a single-desk seller, the CWB can not only price discrimi-
nate across different markets for the same type of barley,
it can also price discriminate across all feed export
markets, 6-row malting markets, and 2-row malting
markets. This results in different prices being charged to
different customers in all international markets into which
the CWB sells barley.

The objective of the CWB’s Sales Division is to
maximize RTP. The individual sales desks, within the
CWB’s Sales Division, meet regularly to discuss sales

opportunities and develop coordinated selling strategies.
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~iong as the CWB sales strategy has been consistent
Sithe revenue-maximizing behavior, it is possible to
leduce considerable information about the demand curve
1 CWH faces in each market by observing the actual
domge and sales behavior. This requires confidential
Wi sales data.

Phere are other reasons why the CWEB may be able to
orease revenue above what would exist under multiple
Alers. One reason suggested by Carter (1992), is that
e osteady supply guaranteed by the CWB spreads the

sk that grain companies face in dealing with the day-to-
iy transactions. It the CWEB did not exist, higher
miability in quantity, quality and price might force these
mpanies to manage risk through the futures exchange.
Paese comparnties would incur additional costs duc to co-
cdinating information and hiring experts in the
teres market. Hence, the presence of the CWB may be
r lower-cost solution to these companies than alterna-
weonisk spreading, such as the use of futures market
tions. The CWB may be able to extract premiums from
any of these companies (especially maltsters and
cwers that purchase malting barley) who are willing to
v for this lower risk. It may also be the case that the
B can obtain premiums simply because the multina-
val trading firms may charge higher margins in a
cstem where they did not have to deal with the CWB.
v iy another source of increased revenue under a single-
teskoseller versus the obvious price discrimination that
N ooceur i an export subsidy environment.

Single-Desk Seller vs. Multiple Sellers

A much more complicated model of price discrimi-
nation is presented in Figure 4.2. This model illustrates
graphically the multiple-seller versus the single-desk seller
equilibrium. Figure 4.2 consists of four panels, panel A,
B, C and D. Panel A depicts the domestic demand for
feed barley (D). Vertical line Q'Q’ represents the total
amount of feed barley produced. For the purpose of this
discussion, consider only the feed barley market. Panel B
gives the excess supply (ES) of feed barley available for
export from Canada. This curve represents the portion
of the teed barley crop that is produced and not
consumed domestically (i.e. exported) in Panel A at any
given price. Forexample, the quantity of feed barley that
is exported from Panel A at price P* (the competitive equi-
librium price) is equivalent to the difference between Q¢
and Q'. The competitive equilibrium price P is
derived in Panel B at the point where the excess demand
curve (ZED) intersects the excess supply curve (ES). ZED,
represents the total excess demand for Canadian feed
barley and is the sum of the excess demand curves for
Canadian barley exhibited in panels C and D. Panels C
and D represent two regions with different elasticities of
demand for Canadian feed barley. ED, represents the
excess demand curve for feed barley in region 1 (Panel C)
and ED, represents the excess demand curve for feed
barley in region 2 (Panel D). At the competitive equilib-
rium price (P9), region 1 demands quantity Q' and

A B C D
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Praqure 4.2: Multiple Seller versus the Single-desk Seller Equilibrium
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soon 2 demands quantity Q2. Quantities Q' and Q7 sum

e fevel of total exports from Canada (i.e. the differ-
o between Q° and Q7). The quantity of feed
a1y consumed domestically would be Q. The point to
v i~ that the price is the same across all markets in the
Ceoetitive equilibrium.,

aven that the elasticity of demand in region 1 is
0orent than region 2, it is clear that a single-desk seller
1 out-perform multiple sellers by price discriminating.
1o omaximur revenue that a single-desk seller can
perate occurs where the marginal revenues in regions
i1 2 are equal for the given quantity of barley that it
.~ to sell. Wnaat makes the situation facing the CWB
f.resting is that the amount of barley the CWB is able
n arket depends on the weighted average price the CWB
1omed in the export market. Therefore, if the CWB
-y able to abtain a higher overall price in the export
arket through price discrimination, it is faced with the
cwpect of marketing additional barley. This, in turn,
sild limit  the increase in the weighted
. rage price that the CWB is able to obtain in the
nort market. The price P, which is reflected back to
~osducers under the single-desk seller equilibrium,
nild be greater than the price that would exist if
ere were multiple sellers (i.e. the competitive equilib-
cun price, ).

\t the single-desk selling equilibrium, quantity Q°
wwid be consumed domestically at price P* and the
tference between quantity Q° and Q” would be exported.

"o corresponding quantities that would be demanded

revions 1 oand 2 would be Q" and Q%, respectively.

< on 1 would pay a price of P", below the competitive

milibrium price, and region 2 would pay a price of P%,

ove the competitive equilibrium price. The weighted

- erage of prices P and P* would be above the competi-

v equilibrium price (as illustrated earlier in Figure 4.1)
cudequal to P

tnr the model presented in the next chapter, Figure

» modified to account for several dimensions unique
narketing both feed and malting barley. This includes
wompassing the linkages between feed and malting
tley markets

SUERIATY

fhe ability of a single-desk seller to generate
«hitional revenue through price discrimination is well
tinded in economic theory. There is general agreement

that the CWB is able to price discriminate. However,
there are other reasons why the CWB may be able to
increase revenue above what would exist under multiple
sellers. One reason, suggested by Carter (1992), is that
the steady supply guaranteed by the CWB spreads the
risk that grain companies face in dealing with the
day-to-day transactions. If the CWB did not exist, higher
variability in quantity, quality, and price might force
these companies to manage risk through the futures
exchange. These companies would incur additional costs
in coordinating information and hiring experts in the
futures market. Hence, the presence of the CWB may be
a lower-cost solution to these companies than alterna-
tive risk spreading, such as the use of futures market
options. The CWB may be able to extract premiums for
many of these companies who are willing to pay for this
lower risk. It may also be the case that the CWB can
obtain premiums simply because the multinational
trading firms may charge higher margins in a
system where they did not have to deal with the CWB.
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V. Empirical Model and

Results

Introduction

e begin with a description of the data used
in this study. This is followed by a simple
test for market power that illustrates that the

VB s, in fact, price discriminating. We then present a
tailed description of the economic model used to
wasure the effects of price discrimination. The estimated
venues from single-desk selling as compared to those
“1at would exist in a multiple-seller environment are then
esented and discussed.

tyata Description

he CWB provided detailed contract data on its feed
¢rley, 6-row malting barley and 2-row malting barley
ces from 1985/86 through 1994/95. All prices were
rught to a common f.0.b. basis Vancouver or Thunder
av. Daily sales data were aggregated into nine distinct
rarkets and categorized as follows: (1) the Japanese feed
market; (2) the U.S. feed market; (3) all other offshore
~ed barley markets; (4) the Canadian domestic 6-row
niting market; (5) the U.S. 6-row malting market; (6)
I'shore 6-row malting markets; (7) the Canadian
¢ mestic 2-row malting market; (8) the U.S. 2-row
vilting market; and (9) offshore 2-row malting markets.
té for the Canadian domestic 2-row and 6-row
~tlting barley markets included only domestically
isamed barley. The 2-row and 6-row malting barley
tit was domestically processed into malt and/or beer
1 subsequently exported to the United States or off-
1ore was included as sales to these respective markets.
e -lata for each of the aforementioned nine markets
rere aggregated over the crop year from August 1 through

'v 31 based on the date of sale. This approximates the

pool return but does not necessarily match perfectly
because of differences between the timing of sales
relative to deliveries to the pool. The yearly quantity sold
into a particular market was computed as the simple sum
of all sales into that market for the crop year. The yearly
average price received from each market was
computed as the weighted average of all sales into that
market over the crop year. The total quantity of barley
available for sale in Western Canada in a given crop year
was estimated as the total volume of CWB barley sales
plus the domestic feed barley consumption estimate
reported by Statistics Canada.

Test for Market Power

A key consideration in the debate surrounding feed
barley marketing in Canada is whether the CWB can price
discriminate in world markets. This was tested by Carter
(1993) using a Knetter equations test on data compiled
by Statistics Canada. On the basis of this analysis, Carter
concluded that in the feed barley market there was no
evidence of market power exercised by the CWB. As
pointed out earlier, the critical problem with Carter’s study
was that it utilized Statistics Canada export
revenue data. These data were inappropriate for this
analysis as they reflected CWB published or card prices,
not actual CWB contract prices. These were the prices
the CWB publicly offered but not the prices at which the
CWB actually sold barley. As the CWB card prices were
the same regardless of destination, the test results
indicated that there were no differences in the prices
received by the CWB in different markets, i.e., no differ-
ential pricing and no market power.

We provide results on the extent to which the CWB
was able to price discriminate in the international feed
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market using actual 1980/81 through 1994/95 CWB
contract data for feed barley. A simple statistical
used instead of Knetter equations because all CWB
- 1o toreign markets were evaluated in U.S.
i values. The contract prices for sales made during
=eniod and shipped via Canada’s ports on the West
it were aggregated on a f.o.b. vessel basis for the
sang regions: 1) Japan, 2) the United States and 3)
FOW. The sales were aggregated to a weighted
~15¢ price per month for each market. The data were
¢ niversally verified but a random spot check of
oif contracts was conducted. Each of the selected
ctract sales values matched the reported data. No
o pancies were revealed between actual contract sales
1 and data provided for the study.

simple difference was taken between the markets
very observed sale month over this time period, i.e.
s minus United States, Japan minus the ROW, United
os minus the ROW. A mean difference test was then
ducted to examine whether the differences between

market prices were, from a statistical standpoint, signifi-
cantly different from zero. Of additional interest was
whether the presence of EEP during the intense subsidy
trade war period (1985/86 - 1994/95) had an impact on
the degree of price discrimination by the CWB. For this
reason the test was also run separately on the 1980/81-
1984/85 and 1985/86 - 1994/95 time periods.

The results in Table 5.1 indicate that statistically
significant differences existed between the f.0.b. contract
prices within market pairs. This clearly indicates that the
CWB price discriminated between markets and that the
law of one price did not hold for Canadian feed
barley exports over the tested time periods. The average
price difference of $25.29/mt between CWB contract
prices for Japan and the United States over the 1980/81
through 1994/95 period was significant (Table 5.1). The
average difference of $4.46/mt between CWB contract
prices for the United States and the ROW was also
significant as was the $20.73/mt difference between
Japan and the ROW. The average price differences

Table 5.1: Mean Difference Test of Market Power on CWB Export Sales of Feed Barley

Japan - U.S. U.S. - ROW Japan - ROW
1980/81 to 1994/95
t vty price difference ($/mt) 25.29 4.46 20.73
~odard error ($/mt) 1.56 1.95 1.63
¢ datistic 16.19* 2.28* 12.70*
1. nher of observations 49 36 121
1980/81 to 1984/85
1+ b price difference (3/mt) 1.46 4.32 13.99
stoadard error ($/mt) 2.05 1.83 2.81
totatistic 0.71 2.36 4.97*
omber of observations 3 3 37
1985/86 to 1994/95
f . price difference ($/mt) 26.84 4.47 23.70
siondard error ($/mt) 1.37 2.12 1.92
b tatistic 19.57* 2.10* 12.34*
nber of observations 46 33 84
1985/86 to 1994/95**
1. price difference ($/mt) 23.86 4.47 28.33
voadard error (§/mi) 1.23 2.12 1.86
“tatistic 19.45* 2.10* 15.23*
‘v 1ber of observations 33 33 33

Estimated by authors.

“teally significently different than zero with a probability greater than 95%.

Lo for monthe with sales to all market segments
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reported above for these three comparisons are not
d-rectly comparable because the sales data used to
derive the results were not standardized by the date of
sale. That is, the timing (i.e. dates that sales were made)
of CWR sales to Japan and the United States did not
correspond to the timing of sales to either Japan and the
ROW or the United States and the ROW.

To address the issue of the comparability of the
results for the three comparisons made above, a second
set of mean difference tests were performed using only
those months when the CWB made sales to all three
markets (i.e. japan, the United States and the ROW). These
results are shown in the last section of Table 5.1. Only
the results for the period 1985/86 through 1994/95 are
reported in this section of Table 5.1, given that a
limited number of observations were available for the
1980/81 through 1984/85 period under this restricted data
set. Using this data, the average price differences for each
ot the three market pairs were significantly
ditferent from zero with an average price difference of
$28.33/mt between CWB sales to Japan and the ROW,
$4.47/mt between CWB sales to the United States and
the ROW and $23.86/mt between CWB sales to the United
States and Japan.

Fhe ability of the CWB to price discriminate was
dependent on the size of the EEP subsidy used by the
United States. In the pre-EEP period, 1980/81 through
1984/85, the contract prices between Japan and the
United States were not significantly different from one
another whereas they were during the 1985/86 through
1994/95 period (Table 5.1). However, the price difference
between Japan and the ROW was statistically
significant. The average price difference between CWB
sales to Japan and the ROW increased from $13.99/mt
pre-EEP to $23.70/mt during the export subsidy period.
Ihe average price difference between CWB sales to
Japan and the United States rose from $1.46/mt in the
carlv 1980s to $26.84/mt during the trade war period. In
peneral, the price difference for each market pair
during the 1985/86 through 1994/95 period was signifi-
cantly higher than during the early 1980s. This
mndicates that the export subsidies of the United States
ind the European Union had a major impact on the
< WB's export pricing of Canadian feed barley.

In summary, this analysis shows clearly that the CWB
ased its power as a single-desk seller to price discriminate
1ong markets.  Also, the ability of the CWB to price
Jdiscriminate increased during the EEP period. However,
“ven for the non-EEP period, the CWB was still able to

rice discriminate among markets, but to a lesser extent.

Comparison of the CWB with Multiple

Sellers of Canadian Barley

A key issue in the debate over barley marketing in -
Canada is the extent to which the degree of market power
exerted by the CWB in world barley markets benefits
western Canadian barley producers. To determine the-
economic impact of the CWB on Canadian barleyi
producers, it is necessary to distinguish between the
current pricing behavior of the CWB and the pricing '
behavior that would prevail under alternative marketing
systems. In this section, two economic models of the -
structure of international barley markets are developed.
The first model considers the behavior (or objectives)
of the CWB with respect to actual sales of
Canadian feed, 6-row, and 2-row malting barley in
domestic and world markets. The second model
considers the behavior of multiple sellers of Canadian feed
and malting barley under the assumption that all
Canadian barley producers have unrestricted access to the
domestic, U.S. and offshore markets for both feed and
malting barley.” Hence, we are analyzing the effects of a
“dual” or “open” market structure for both feed and
malting barley and not a “continental” barley market
(which would be more limited in scope). Sales data
provided by the CWB are used to empirically estimate
prices, quantities, and revenue that would accrue to the
average Canadian barley grower from the introduction
of multiple sellers in 1985/86 through 1994/95. These
results are compared to the actual prices, quantities, and
revenue received under the CWB over the same period.

CWB Obijectives

The objective of the CWB is to allocate the total
quantity of barley that it receives from producers in a
given crop year across the nine markets (as indexed above
in the data description section) in order to maximize
total revenue. This is also sometimes referred to as maxi-
mizing the return to pool (RTP). Mathematically, this
objective can be written as follows:

(1) Maximize RTP = TRpg + TRgpm + TRop with respect
to Qp,...,Qq

In this equation, TR, equals the total revenue from
Canadian feed barley exports (into markets 1, 2 and 3),
TR,,, equals the total revenue from all sales of Canadian
6-row malting barley for malting purposes (into markets
4, 5 and 6), and TR?M equals the total revenue from all

sales of Canadian 2-row malting barley for malting
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o to markets 7, 8 and 9). Q) through Q,
peeont the quantity of barley sold into each indexed
respectively.

RN

potme PaQy ., PiQ,) as the prices received by the
i 1o sales into each of the above nine markets in a
vear. Fguation (1) becomes:

9

Maximize RTP = Z PQ)Q with respect
to in 1

wven the total amount of barley produced in a given

¢ anadian barley producers have several options. If

b seere tosell 6-row or 2-row barley as malting barley,
nowowould have to deliver it to the CWEB. However, if
woere selting feed barley, they would have the
to deliver to the CWB or to the domestic feed
vt The expected CWB pooled return, as perceived
~dducers, would determine the amount of feed
available in the pool. For instance, if the expected
whed price was high, farmers would deliver more to the
pee Land less to the domestic market. The price that a
swould eventually receive for feed barley would be
nned by the weighted average price that the CWB
cooned for al feed exports in a given year. In equilib-
o this pooled feed barley price would have to be equal
¢« e domestic feed price because if it were not,
Jian producers could do better by selling more feed
mto the highest-priced market until the price in
was driven down to the lower-priced market.
lematicaliy, this condition can be expressed as:

HEREIE|

N Nt

yi 3

ivirket

Y P(Q)Q

P s the Canadian domestic feed price and Q, is
vstic feed consumption. ‘The term on the right hand
wpresents the pooled price for feed barley, which
I the weighted average price received by the CWB
c o the japanese feed market; (2) the U.S. feed
«wtand 3y all other offshore feed markets.

fhe solution to objective (1) determines the sales
iorof the CWB. The optimality conditions can be
«simulraeously using the method of Lagrangian
fpliers. ormally, the Lagrangian is written as:

Z()(P

il

ZPQm+qQ Qmﬂ

(2)

where Q, is the total (fixed) quantity of barley delivered
to both the domestic market and the CWB in a given
year, and 4 is the shadow value that measures the
additional revenue that would accrue to Canadian
barley producers if they were to sell one more bushel of
barley at the margin. We proceed by assuming that the
demand curves in (2) take the form:

3) PQ) =0, -BO, fori=0,..9

PQ,), ' Q,), and P(Q ) represent the Canadian
domestic demand curves for feed barley, 6-row malting
barley, and 2-row malting barley, respectively. P(Q,)
represents the Japanese excess demand curve for
Canadian teed barley. P,iQ.), PLQ.), and P Q) repre-
sent the U.S. excess demand curves for Canadian feed
barley, Canadian 6-row malting barley and Canadian
2-row malting barley, respectively. P (Q,), P(Q,), and
P,(Q,) represent the excess demand curves in the ROW
for Canadian feed barley, Canadian 6-row malting
barley and Canadian 2-row malting barley, respectively.
These curves implicitly contain the effects of domestic
agricultural policies and export subsidies of foreign
competitors (e.g., the Luropean Union, Australia and the
United States), and the reactions of these competitors to
Canadian sales decisions.

Under the above assumptions, the first order condi-
tions can be derived from (2) and (3). It is perhaps
simplest to start with the malting barley markets
(markets 4 through 9). The first order conditions in each
of these markets can be derived by taking the first
derivative of the Lagrangian with respect to Q, and by
setting the expression equal to 0. In simplified form, these
conditions are:

4) A=SMR =a, ~28Q for malting barley
markets i =4,....9,

where SMR refers to the standard marginal revenue curve
derived from a linear demand curve,

Now consider the markets for Canadian feed barley
(markets O through 3). The CWB has only indirect

THE CWB AND BARLEY MARKETING

29



[

cantrol over the total quantity of barley available in the
ol because it is not a single-desk seller with respect to
e domestic feed market. In addition, it is constrained
- the fact that it must sell all of the barley delivered to
i hool and by the fact that there is only a certain amount
t.anadian barley produced in a given year. This con-
ramt can be derived by taking the first derivative of the
agrangian with respect to A and setting the expression
<jual to 0. Mathematically, this condition is expressed

)
5) @y =2 0.(P)=O\(P,)

Jnder this constraint, the first order conditions of
Pe CWRB in markets 1 through 3 can be derived by
aking the first derivative of the Lagrangian with respect

. In simplified form, these conditions are:

- SMR.

| + R)(Qu)— SMRi
3

B2

1ere:

Y P(Q)Q,
) R)(Q()):’E‘I‘T""’_

goi

(7

e weighted average price (pooled price) the CWB
weives for feed exports, that, in equilibrium, must be
tual to the Canadian domestic feed barley price. In
aation (6), if the bottom expression were equal to 1
riplying that the pooled price, P(Q,), is equal to the
" ndard marginal revenue condition for a price discrimi-
ting monopolist), the CWB objective with respect to

d export markets would be the same in markets 1
rough 3 as they were for the malting barley markets 4
tough 9. In general, however, this is not the case. It is
iportant to recognize that, the CWB does not maximize
~venue with respect to sales into the domestic feed
ey market

it summary, the equilibrium conditions across all

barley markets in the presence of the CWB are the
solutions to the simultaneous system of equations given
in (3) through (7). Eliminating the constant, A, and
assuming that the intercept parameters o, and slope
parameters B are known, the resulting system contains
nine equations and nine unknowns. The nine unknowns
are the quantities of barley sold into markets 1 through
9, with the quantity sold into the domestic feed market
(market 0) determined endogenously. This system of
equations, which defines the behavior of the CWB in the
world market place, is different in three ways, from the
system of equations that would define the behavior of a
pure monopolist operating across all 10 markets
(markets O through 9). First, the CWB is constrained by
the total quantity of barley available in a given year. A
pure monopolist would choose the optimal quantity of
barley produced, as well as the optimal allocation of that
quantity across all markets. Second, the CWB is
constrained by the total production constraint (equation
(5)) which potentially could result in a sub-optimal
amount of barley available in its pool. Third, the CWB
does not maximize revenue across all 10 markets. A pure
price discriminating monopolist would set marginal
revenue equal across all markets, including the domestic
feed market. In that case the system of equations would
look like equation (4), but would hold across all 10
markets (i = 0,...,9). However, the CWB does not equate
the marginal revenue in the domestic feed market with
the other nine markets because it cannot operate as a price
discriminating monopolist with respect to the
domestic market,

In general, the intercepts and slopes are unknown.
In addition, these parameters may vary from year to year.
However, using actual CWB sales data for 1985/86
through 1994/95, and actual domestic feed barley
consumption data provided by Statistics Canada, one can
indirectly derive these parameters by working backwards.
Given the actual prices and quantities in markets 1
through 9, the total quantity of barley produced in Canada
in a given year, and the system of equations
defined by conditions (3) through (7), one can infer these
parameters by specifying two price elasticities of demand
for Canadian barley in any two arbitrary markets.

In this study, we specify the elasticity of demand for
Canadian feed barley in the domestic market, and the
excess demand elasticity for Canadian feed barley in the
rest of the world.

The price elasticity of demand for Canadian barley
into a given market is defined as the percentage change
in the quantity of Canadian barley sold into that market

:
il
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< sults from a percentage change in the price of

i that market. Given the demand curves defined

qation (3), the elasticity of Canadian barley into
s

1

9Q PP
JPQ  BQ

9

Caddition, the intercept parameter o for market i,
e recovered from the price, P and the clasticity, g
neh the relattonshipr o, = P (1 - 1/g).

“ing these elasticity relationships and inserting them
cquations (3) through (7) yields the following
-~ of equations, the solution to which will determine
Lomand clasticity for Canadian barley in each

st

(8)3(8.1) o for market O.
2.Q,
1=
) P(l1+1/€¢,
A= 3 Q I( ')
1»+—i)_T-L[R(l+l/si)—P,)]
i

for marketsi=1,...,3.

(8.3) A=D1 {1+ 1/g;) for markets i = 4,...,9.

e above system contains only 10 equations but has
nknowns. Thus, two demand elasticities for any two
sets must be exogenously provided in order to solve
Anslern.

Coas assumec that the elasticity of domestic feed
svodemand in Canada in each year is -0.53 as
vated by Schmitz and Koo (1996). The elasticity of
o5 demand for Canadian feed barley in the ROW is
n.d to be -20 in every year. This value is reasonable
«1 that the CWB does not have a large effect on the
-~ that market because of export subsidies by the

i cd States and European Union, and the large quanti-
i teed barlev sold by its competitors. The results of
solution to (8) in the 1991/92 crop vear under the
assumptions are provided in Table 5.2 The 10
swets availabte to Canadian barley producers are listed
iamn | ol Table 5.2, The CWB sells into all of the

markets shown in column 1 except the Canadian
domestic feed markets. For purposes of Table 5.2, it is
assumed that the Canadian domestic feed price is equal to
the weighted average price from Japan, the United States,
and the ROW. The weighted average f.0.b. prices received
by the CWB in each market are shown in column 2. The
quantities sold by the CWB into each market in 1991/92
are shown in column 3. The revenue accrued by the CWB
in 1991/92 is shown in column 4. It is clear that the
CWB was able to price discriminate across the feed
markets, the 6-row malting barley markets and the
2-row malting barley markets. For example, the differ-
ence between the feed price received by the CWB in
Japan and the ROW was $31.53/mt. The difference
between the 6-row malting price received by the CWBin
Canada and the ROW was $35.70/mt. The difference
between the 2-row malting price received by the CWB in
Canada and the ROW was $28.85/mt. The weighted
average prices received by the CWB in 1991/92 for each
type of barley are shown at the bottom of the table. The
weighted average prices received by the CWB were
$117.18/mt for feed barley, $133.46/mt for 6-row
malting barley, and $143.52/mt for 2-row malting barley.

Now consider the fifth column of Table 5.2. This
shows the demand elasticities generated by the system of
equations in (8). Notice that the elasticity of demand for
Canadian feed barley in the United States was -13.8 in
1991/92. This result is well within the expected range.
Also, the clasticity of demand for Canadian feed barley
in Japan was -3.69. This result also seems reasonable.
The elasticities for the malting barley markets are also
shown. Note that they range between -1.91 and -2.74.
These elasticities seem plausible given the fact that they
are excess demand elasticities into individual markets for
Canadian malting barley only. They do not include, for
example, Australian malting barley exports. Hence, a
change in the price of Canadian malting barley in a
certain market affects the quantity of Canadian malting
barley sold into the market more severely than the quan-
tity of all malting barley sold by all exporting countrics
into that market. In addition, the price elasticity of
demand for Canadian sales of malting barley in different
markets would typically be much lower under a
competitive market structure (e.g., multiple sellers)
because the volume of barley sold for malting would likely
increase.

Multiple Seller Objectives

To measure the impact of muiltiple sellers on barley
prices and quantities in Canada, a comparison must be
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rable 5.2: Barley Markets Under the CWB in 1991/92

F.O.B. Quantity Market Demand
Price Sold Revenue Elasticity
viarket (3/mt) (‘000 mt) ($ mln)
Feed Markets
. pan 135.74 1015 138 -3.69
nited States 106.73 143 15 -13.80
Lost of the World 104.21 1336 139 -20.00
anada Domestic 117.18 7229 847 -0.53
6-Row Malting Markets ‘ N v
anada Domestic 163.09 91 15 ‘ ' 196
fnited States 125.81 288 36 -2.74
1est of the World 127.39 83 11 -2.68
2-Row Malting Markets
anada Domestic 167.78 137 23 -1.91
nited States 147.01 111 16 -2.19
25t of the World 138.93 804 112 -2.36
Totals
ced Exports 117.18 2494 292 -13.01
] Feed 117.18 9723 1139 -3.73
row Malting 133.46 463 62 -2.58
-row Malting 143.52 1051 151 -2.28
s | Barley 120.32 11238 1352 -3.55

SN .ASe:

Assumes the elasticity of demand for Canadian feed barley in the rest of the world is -20.

Assumes the Canadian domestic feed demand elasticity is -0.53.

Assumes the malting barley price remains at $15/mt premium to feed barley

ride between the market structure observed under the
iluence of the CWB, and the prices and quantities that
wild have existed if the market had multiple sellers.
- vena fixed Canadian supply of total barley in any given
car and in the absence of any additional distributional
nstraints with respect to the availability of feed barley,
‘ow malting barley, and 2-row malting barley in that
var. the law of one price would have to hold for all sales
t Canadian barley into all markets under a multiple seller
Juilibrium. - As the theory discussed earlier illustrated,
iltiple sellers are assumed to behave in a perfectly
moetitive fashion with respect to sales of Canadian
rlev, and this competition would result in one market
- ¢ torall buyers at any point in time. This is a charac-
ristic of all competitive markets.  Kraft et al. (1996)
~cribed the law of one price as follows:

“In a market that does not have barriers
to entry or exit, only one price will clear
the market at any particular point in time,
and all participants in that market

twhether they are buyers or sellers) will

have to meet that price. Markets that are
separated by distance will have a trans-
port cost that will reflect the cost of
moving the product between areas. Simi-
larly, if the product moves from one
currency to another then the exchange
rate difference will be present in the
market. If situations ever exist such that
prices are different by more than the cost
of freight, or exchange rate conversions,
arbitrage quickly takes place to move
prices back in line.

One way to think of the “law of one
price” is to suppose that the United States
i1s exporting wheat to a country at
US$100 per mt free on board (FOB) out of
the Gulf ports and this is the lowest price
market serviced by the United States. This
means that in the absence of the EEP, a
grain company is able to source grain in

the interior of the United States, and
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ransport it to the Gulf port, such that
it can sell it for US$100 per mt and not
lose money. If one company can do this,
then all companies in the same area must
also offer grain out of the Guif ports at
USSTOO per mt. Many customers would
likely be willing to pay more than the
USST00 per mt, but they do not have to
given the sellers will compete for all the
business they can get at the US$100 per
mt level. No buyer need pay more and
no buver can pay less. Prices only vary
by quality and transportation costs
between regions. This is essentially how
all competitive markets operate and how
the ULS, grain market operated prior to the
introduction of EEP.” (Pages 28-29)

For the purposes of our study, it is assumed that the
o ol malting barley would remain at a premium to
tharley for producers to seed these varieties, given
clditional management and costs required to grow
g barley and the lower yield of malting barley
ceties relative to feed barley varieties in some areas of
dern Canada. Inother words, it is assumed that some
ting barley would be grown under contract and that
«ucers would not be interested in these contracts
ey there was a premium offered for the malting
thry barley. In a multiple-seller world, the price of
I sold to all markets would be equal, the price of
womalting barley sold to all markets would be equal,
St price of 2-row malting barley sold to all markets
Hd be equall The price of malting barley could never
iclow the price of feed barley or it would simply be
“heted as Teed. Given the elasticities for the excess
mand curves m each of the barley markets available to
CWH tas derived in the previous section), and
mung that these demand curves take the form of those
1 he previous section, we can compute the prices and
notties that would have resulted under multiple
1 in each vear.

o the absence of distributional constraints placed on
quantity ot 6-row and 2-row Canadian barley
Lible tor sale as malting barley, the objectives under-
¢ the behavior of multiple sellers under perfect
petition can be mathematically specified as:

D)
(9) Maximize TR :EP.(Q,‘)Q, with

i)

respect to Q foralli=0,...9

Subject to:

9
(9.1) supply constraint: Qy = 2 Q.(P)
1=0

(9.2) feed arbitrage: [P(Q) - P(Q)}Q =0
for all i,j & (0,...,3}

(9.3) 6-row arbitrage: [P (Q,) - I”(Q’)]-Q’, =0
for all i,j & (4,...,6)

(9-4) 2-row arbitrage: [P (Q) - P](Qj)]-Q. =0
for alli,j & {7,...,9)

(9.5) 6-row cross arbitrage: P(Q) + A = P(Q),
i €(0,...,3} and | €4,...,6)

(9.6) 2-row cross arbitrage: P(Q) + A = P(Q).
i €£(0,...,3) and | &{7,...,9)

where A is an exogenous parameter that captures the
average cost difference between growing feed barley and
growing malting barley. Notice that unlike the objec-
tives of the CWB in (1), the objective of multiple sellers
in (9) involves the allocation of Canadian barley across
all markets, including the domestic feed market. Under
the above system of equations, the introduction of
multiple sellers has the possibility to result in either a
lower or a higher price in the domestic feed market. The
empirical values for the intercepts and slopes of the
excess demand curves (determined in the previous
section) in a given year, combined with the solution to
the objective function (9) dcetermine the equilibrium
prices and quantities that would have been realized
under multiple sellers in that year.

The solution to (9) determines the trade flows and
prices resulting from the introduction of multiple sellers
of Canadian barley under the assumption that multiple
sellers could increase the quantity of 6-row and 2-row
barley sold for malting purposes, by taking the marginal
quality barley sold as feed under the CWB, and by
selling into malting barley markets. However, in some
years, the overall quality of the Canadian barley crop was
so low that not much additional malting quality barlcy
was available. In those years the constraints in (9) were
altered. Specifically, in years when the quantity of 6-row
barley sold as malting barley under multiple sellers was
higher than that deemed available, constraint (9.5) was
replaced with
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(9.5a) - ZQ(P) B ZQCWB

=4

where Q"* is the amount of 6-row malting barley
actually sold by the CWB into market i (markets 4 through
) in a given year and 8 is the additional 6-row barley
available for sale as marginal quality 6-row
malting barley beyond what was actually sold by the CWB
n that year. Similarly, in years when the quantity of
J-row barley sold as malting barley under multiple
-ellers was higher than that deemed available, constraint
19.6) was replaced with

9 9
(9.62) 2 Q(B)= 20 +5
i=7 i=7

“here QWY is the amount of 2-row malting barley
ictually sold by the CWB into market i (markets 7 through
‘1 a given year and §, is the additional amount of

2-row barley available for sale as marginal 2-row
malting barley beyond what was actually sold by the CWB
in that year.

The results of the multiple seller solution (9) in the
1991/92 crop year are provided in Table 5.3. This table
has the same format as Table 5.2, but provides the
multiple seller solution. Under multiple sellers, the
equilibrium market price for all sales of Canadian feed
barley is $109.29/mt, and the price received for sales of
both 6-row and 2-row Canadian malting barley is $124.29/
mt. The $15/mt difference in malting and feed barley
prices arises because of the cost difference (A in equa-
tions 9.5 and 9.6) imposed under the base assumptions.
In equilibrium, 6-row malting barley sales by multiple
sellers would have been 520,000 mt in 1991/92. 2-row
malting barley sales by multiple sellers would have been
1.36 mmt in that same year. Malting barley sales in 1991/
92 would have been higher under multiple sellers than
under the CWB and malting barley prices would have
dropped under multiple sellers (Table 5.2). This
implies lower demand elasticities for Canadian

Table 5.3: Barley Markets Under Multiple Sellers in 1991/92

A L

FO.B. Quantity Market Demand
Price Sold Revenue Elasticity
Market ($/mt) (‘000 mt) ($ min)
Feed Markets
fapan 109.29 1746 191 -1.73
. nited States 109.29 96 10 -21.12
Rest of the World 109.29 32 4 -866.54
anada Domestic 109.29 7487 818 -0.48
6-Row Malting Markets
-anada Domestic 124.29 134 17 -1.02
L. nited States 124.29 298 37 -2.62
Rest of the World 124.29 89 11 -2.46
‘ 2-Row Malting Markets
~anada Domestic 124.29 204 25 -0.95
fInited States 124.29 148 18 -1.38
Rest of the World 124.29 1004 125 -1.69
Totals
-eed Exports 109.29 1874 205 -17.65
v1 Feed 109.29 9361 1023 -3.91
~-row Malting 124.29 520 65 -2.18
.-row Malting 124.29 1356 169 -1.54
411 Barley 111.79 11238 1256 -3.55
Base Case: |

Assumes the elasticity of demand for Canadian feed barley in the rest of the world is -20"" k
Assumes the Canadian domestic feed demand elasticity s-0.53. -~ .

Assumes the malting barley price remains at $15/mt premium to feed barley
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mafting barley under multiple sellers (e.g. -0.95 for the
.. nadian domestic 2-row malting barley demand
ol sticity in column § of Table 5.3). In addition, the drop
1t the price received by Canadian producers for exports
)i iced barley to Japan under multiple sellers would have
~oouced the Japanese excess demand elasticity for
+ wnadian feed barley to -1.73. However, the rise in feed
nrices received from sales to the U.S. and the rest of the
corld in 1991/92 would have increased the excess
lomand elasticities for Canadian barley in those
arirkets.

Impact on Prices and Revenue of Replacing
the CWB with Multiple Sellers

The impact on prices and revenue of replacing the
+ B with multiple sellers of feed barley, 6-row malting
riev and 2-row malting barley prices for each year from

1985/86 through 1994/95 are depicted in Table 5.4. In
the model, it is assumed that the amount of 6-row and
2-row malting barley available to multiple sellers in a given
year is constrained by the total selectable malting barley
as estimated annually by UGG in its harvest
quality survey.® First, consider the 6-row maiting barley
market prices (column 3 in Table 5.4). The annual
average price increase earned by the CWB for 6-row
malting barley relative to the multiple seller structure,
over the 10-year period from 1985/86 through 1994/95,
was $42.01/mt. This number was computed as the
simple average of the difference in the weighted average
price of 6-row malting barley under the CWB vs. the
equilibrium price of 6-row malting barley generated by
the multiple-seller model. For example, the 1991/92 price
difference is $9.17/mt and is equal to the difference
between the weighted average price of 6-row malting
barley under the CWB (from Table 5.2) and the weighted
average price of 6-row malting barley under multiple

fable 5.4: Impact of Replacing the CWB with Multiple Sellers of Canadian Barley

Feed 6-Row 2-Row Total

Barley Malting Barley Malting Barley Producer

« rop Year Price Price Price Revenue3

($/mt) (3/mt) (3/my) ($ min)

“85/86 (4.91) (95.70) (80.93) (104)
DR6/871 (4.46) (63.16) (30.08) (96)
SN 7/882 (11.36) (84.08) (13.18) (156)
H88/89 1.10 (72.63) (59.20) 35)
R9/90) 0.86 (37.18) (47.90) (19)
00/912 (7.89) (28.28) (2.50) (102)
11/92 (7.90) (9.17) (19.23) (96)
2793 (1.68) (12.50) (36.05) (66)
3794 (2.62) 1.23 (16.05) (48)
4/98 6.62 (18.66) (35.51) 7
verage (3.52) (42.01) (34.06) (72)

"o Brackets incicate a loss for multiple sellers.

e quantity of 2row barley sold as malting barley under multiple sellers is constrained by the UGG estimate.
nequantity ot 2.row barley sold as malting barley under muitiple sellers is constrained by the CWB level.

rludes the impact on the domestic feed barley market
st Lases

Assumes the elasticity of demand for Canadian feed barley in the rest of the world is -20.

Assumes “he Canadian domestic feed demand elasticity is -0.53.

Assumes the malting barley price remains at a $15/mt premium to feed barley.

seen A caleulated by authors.
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sers (hrom Table 5.3). Replacing the CWB with
aultiple sellers in 1985/86 would have resulted in a
*05 70/mt decrease in the price received by Canadian
-row malting barley producers. The CWB, relative to
qultiple sellers, 1s estimated to have captured higher
riees on sales of 6-row malting barley in all years except
1993/94. In that year, multiple sellers are estimated to
fave achieved a small price increase of $1.23/mt relative
oy the single-desk selling structure.

Consider the 2-row malting barley market prices
‘olumn 4 of Table 5.4). The calculated annual average
i rice difference between the CWB and the multiple-selier
“lructure, on sales of 2-row malting barley for the
HES/86 through 1994/95 period is $34.06/mt. In 1985/
vo, the CWB is calculated to have achieved a price
wrease of $80.93/mt on sales of 2-row malting barley
celetive to a multiple seller environment. The CWB,
i Jdative to multiple sellers, is estimated to have captured
Pigher prices in 2-row malting barley markets in every
vear considered here. The lowest price advantage for
J-row malting barley was $2.50/mt in 1990/91.

t onsider the feed barley market prices (column 2 of
thle 5.4). The CWB is estimated to have increased the
rice of feed barley by $11.36/mt over multiple sellers in
CORTISE. The CWB is estimated to have increased the
rices received by Canadian feed barley producers in 1985/
W6, 1986/87, and 1990/91 through 1993/94. On the other

and, the multiple-seller structure would have earned a
ngher average price for Canadian feed barley, relative to

e CWB, on sales into feed markets in
[988/89, 1989/90 and 1994/95 ($1.10/mt, $0.86/mt and
+9.02/mt, respectively). Canadian feed barley producers
«ould have received an average of $3.52/mt less for feed
crley sales under multiple sellers relative to the CWB
wver the 1985/86 through 1994/95 period.

In comparing the additional revenue received by the
W tor feed barley relative to malting barley, it is not
aprising thar the amounts earned were considerably
teater for malting barley. This result can occur because
Fe U "WB can price discriminate to a larger degree in malt-

¢ markets. Canada has more market power in the malt-

r g barley export market than in the world feed

+rley export market because it controls a much larger

cercentage of the malting barley trade when compared
feed barley (section 2).

Fhe impact on producer revenue from replacing the
Vi with multiple sellers of Canadian barley is given in
tumn 5 of Table 5.4. The introduction of multiple

Hers of Canadian feed and malting barley in 1987/88

would have caused Canadian barley producers to lose
$156 million in total revenue. Over the 1985/86 through:
1994/95 period, the introduction of multiple sellers would
have resulted in an annual average loss of $72 million in
revenue accruing to Canadian barley producers.

In our study, the losses resulting from the introduc-
tion of multiple sellers over a single-desk seller are larger
than those calculated in previous studies (section 3). Four
major reasons for this result are: (1) the price wedges
from actual CWB sales contract data are larger than those
assumed in previous studies; (2) the above model exam-
ined the impact of a full dual market rather than of a
CBM; (3) we include the impact on the domestic feed
market in our calculations; and (4) since these other
studies were completed, CWB sales of malting barley
have increased significantly.

When interpreting the above results, one must keep
in mind that total barley supply response under alterna-
tive market structures was not modeled explicitly. Each
year total barley production was assumed to remain
the same regardless of the type of seller. Carter (1993)
argued that the production of feed barley would increase
under a CBM. This was a surprising result given that he
concluded that overall prices would decrease under a
CBM. We argue the opposite. Given our results that the
price of barley would have decreased under a multiple-
seller environment, there would have been less barley
available. Since we modeled total barley supply as
exogenous in each year (i.e. perfectly inelastic), we
underestimated the losses that would result from the
introduction of muitiple sellers. Thus, the revenue lost
from a multiple-seller situation would have been greater
than the loss estimated in this study because less barley
would have been available under the multiple-seller
scenario than was assumed in our model.

Alternative Model Specification

Generally, the magnitude of the increases in total pro-
ducer revenue attributed to the CWB in Table 5.4
follow the same pattern as the per-unit EEP subsidies
provided by the United States on feed barley sales to the
rest of the world. For example, 1986/87 and 1987/88 were
years during which U.S. feed barley was heavily
subsidized, and in those years, Canadian barley produc-

ers received higher producer revenue under the CWB. On
the other hand, 1988/89 and 1989/90 were years during

which U.S. feed barley was only lightly subsidized. This
is reflected in the large revenue gains accruing to the
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Boin these years. [t is interesting to note

even in these years, the CWB earned additional

~vonue of S35 million and $19 million, respectively, for
adian barley producers. The 1988/89 and 1989/90

v vears were also characterized by an increase in
radian teed barley prices estimated under a multiple-

Slbrosttuation. Feed barley prices increased $1.10/mt
SU.86/1mt, respectively.

Ly

vinalysis of the data reveals that during the 1988/89

i T9R9/90 crop years, Japan did not represent the
shest value market for CWB sales of feed barley. Due
e global shortage of feed barley in these years, the

S attained a price that was significantly higher than
apanese price (in excess of $15/mt) on approximately

S0 000 mt of sales to offshore markets other than to
However, the results shown in Table 5.4 are based
model with four regions of demand for feed barley

Sin

(i.e., Japan, the United States, the rest of the world and
the Canadian domestic market). By aggregating these
higher priced markets with the rest of the world, the
difference between the Japanese price and the price in
the rest of the world was reduced. This gives the appear-
ance that the CWB was unable to price discriminate
during the 1988/89 and 1989/90 crop years.

The above problem with the model is a result of
aggregating the number of markets to reduce the
number of variables. Ideally, one would like to use a
price discrimination model that would include variables
for all CWB markets. However, the viabillty of this
approach was limited by (1) the number of observations
that were available for markets that the CWB infrequently
made sales to, and (2) the number of variables that could
be handled in a reasonable manner. To address the above
issue within our 10 region model, the results for the

“able 5.5: An Alternative Model Specification of the Impact of Replacing the CWB with Multiple Sellers of

inadian Barley

Feed 6-Row 2-Row Total
Barley Malting Barley Malting Barley Producer
op Year Price Price Price Revenue3
($/mt) ($/mt) (3/mt) ($ min)
S /86 {(4.91) (95.70) (80.93) (104)
SO/RTY (4.46) (63.16) (30.08) (96)
NU/RRE (11.36) (84.08) (13.18) (156)
SE/RYH (1.70) (75.20) (61.78) (68)
Su /904 0.07 (37.92) (48.64) (28)
G912 (7.89) (28.28) (2.50) (102)
C91/92 {7.90) (9.17) (19.23) (96)
12493 (4.68) (12.50) (36.05) (66)
13,94 (2.62) 1.23 (16.05) (48)
14795 6.62 (18.66) {35.51) 7
erage (3.88) (42.34) (34.40) (76)

Brackets idicate a loss tor multiple sellers.

vquantiny of Z-row barley sold as malting barley under multiple sellers is constrained by the UGG estimate.
¢ quantity of 2-row barley sold as malting barley under multiple sellers is constrained by the CWB level.

fudes the impact on the domestic feed barley market

< barley markets adjusted to refiect the decline of Japan as the highest priced market.

s ase

Assumes the elasticity of demand for Canadian feed barley in the rest of the world is -20.

\ssumes the Canadian domestic feed demand elasticity s -0.53.
\ssumes the malting barley price remains at a $15/mt premium
o As aaleubuted by authors.,

to feed barley.
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1988/89 and 1989/90 crop years were recalculated with
the regions of feed barley demand re-specified. Specifi-
cally, Japan was aggregated with the rest of the world and
replaced as a separate region by those markets where t.he
CWB obtained a substantial premium. An alternative
model of the impact of replacing the CWB with multiple
sellers of Canadian barley is reported in Table 5.5.
Under this alternative scenario, the price of feed barley
in a multiple seller environment would have
decreased by $1.70/mt in 1988/89 and would have
increased by $0.07/mt in 1989/90. Total producer
revenue would have decreased by $68 million and
28 million in 1988/89 and 1989/90, respectively.

From 1685/86 through 1994/95, the replacement of
the CWDB with multiple sellers of Canadian barley would
tiave resulted in an annual average price decrease for
Canadian barley producers of $§3.88/mt for feed barley,
$42.34/mt for 6-row malting barley and $34.40/mt for
2-row malting barley, as well as an annual average loss of
$76 million in Canadian producer revenue.

Table 5.6: Change in Trade Flows under a Multiple Seller

Pool Account Deficits

It is important to recognize that the results in our .

study are based on actual CWB sales data and, therefore,
do not account for the benefits that producers receive
when sales returns less costs of marketing are below the
initial payment made by the CWB (i.e. feed barley and
designated barley pool account deficits). Over the study
period, there were three deficits in the feed barley pool
account that amounted to additional revenue of
$264 million from government payments for western
Canadian feed barley producers. In the designated
barley pool account there was one deficit in 1986 that
accounted for just under $18 million in government
payments. These benefits to producers are not
addressed by the results presented in Tables 5.4 and S.5.

Impact of Multiple Sellers on Trade Flows

Why would the introduction of multiple sellers of

Domestic
Feed Barley Export Feed 6-Row Malting 2-Row Maiting
Crop Year Consumption Barley Sales Barley Sales Barley Sales
(‘000 mt)
1985/86 175 (634) 266 193
1986/87 225 (875) 216 134
1987/88 524 (753) 229 0
1988/89 (30) (506) 169 367
1989/90 23) (391) 100 314
1990/91 294 (527) 233 0
1991/92 258 (620) 58 305
1992/93 134 (5856) 76 347
1993/94 96 (323) (16) 242
1994/95 (220) (258) 58 419
Average 143 (514) 139 232

Note: Brackets indicate a decrease under muitiple sellers.
Base Case:

Assumes the elasticity of demand for Canadian feed barley in the rest of the world is ~2‘0i :
Assumes the Canadian domestic feed demand elasticity is -0.53. S E IR
Assumes the malting barley price remains at a $15/mt premium to feed barley. = -

Source: As calculated by authors.
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: adian barley generate such large losses for Canadian
<y producers in most years? Consider Table 5.6 that
ws the change in barley trade flows under the replace-
=1 of the CWB by multiple sellers of barley in each
from 1985/86 through 1994/95. In most years,

- tiple sellers would have sold more of the marginal
ivv into the 6-row and 2-row malting barley markets
. the CWB would have sold. If available, multiple
1~ would have reallocated some barley that the CWB
¢ as feed into the malting barley markets because they
d receive a higher price for malting barley. However,

< increase in the volume of malting barley sales into
malting markets would have decreased the
lling barley price because of the inelastic nature of
rand. At the same time, the decrease in the sales of
i barley in the feed barley markets would have
reased the price of feed barley. This additional flow of
ting barley would have reduced the malting
icy price to the point where the total revenue received
anadian barley producers would be lower than that
cor the CWB (as illustrated in Tables 5.2 and 5.3). For
i uple, on average, over the 1985/86 through 1994/95
1od¢, multiple sellers would have exported 514,000 mt

Tatle 5.7: Malting Barley Selection Rates (percentage)

less feed barley than under the CWB. They would have
increased the average amount of 6-row malting barley
sold by 139,000 mt and increased the average amount of
2-row malting barley by 232,000 mt. In most years,
domestic feed consumption would rise under multiple
sellers when compared to the CWB because the feed
barley price would be lower.

It is worth noting that in 1987/88 and 1990/91,
2-row malting barley sales would not have changed if the
CWB were replaced by multiple sellers of Canadian
barley. This is because of an additional binding
constraint that was added to the model that was binding
in those years. In 1987/88 and 1990/91 the CWB had
acquired, and sold, all of the 2-row malting barley that
was selectable for use as malting barley. The quantity of
barley selected for malting purposes under the CWB
versus what would have been selected under
multiple sellers is shown in Table 5.7. The UGG
estimates of the total amount of 6-row and 2-row
malting barley that was selectable in a given year are also
shown. All numbers are given as selection rates and are
in percentage units. The selection rate equals the amount

6-Row Malting Barley

2-Row Malting Barley

CWB Multiple UGG CWB Multiple UGG

p Year Selected Sellers Selectable Selected Sellers Selectable
45186 3.04 5.33 10.00 2.35 4.00 11.00
19 /87 2.58 4.05 8.60 4.59 5.50! 3.50
$7/88 3.69 5.72 11.50 6.26 6.262 4.60
X3/8Y 2.14 3.57 14.60 5.27 8.39 11.60
31190 2.09 2.99 5.00 4.80 7.61 8.60
/91 4.49 6.32 14.10 9.16 9.162 6.70
/o2 4.12 4.63 7.60 9.36 12.07 15.50
a3 3.25 4.00 5.40 7.31 10.76 14.00
T 4.13 4.00 7.00 12.43 14.36 16.50
CeS 3.75 4.24 9.40 13.57 17.04 25.30

Juantity ot Z-row barley sold as malting barley under multiple sellers is constrained by the UGG estimate.
Juantity of Z-row barley sold as malting barley under muitiple sellers is constrained by the CWB level.

flaser

Assumes the elasticity of demand for Canadian feed barley in the rest of the world is -20.
Assumes the Canadian domestic feed demand elasticity is -0.53.
Assumes the malting barley price remains at a $15/mt premium to feed barley.

\s caleulated by authors.
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ot Canadian 6-row or 2-row barley sold as malt and is
vhown as a percentage of the entire production of all
¢'anadian barley in a given ycar.

Consider a given vear such as 1991/92 (also see Tables
.2 and 5.3). In that year, the CWB sold 4.12% of all
¢ anadian barley for 6-row malting purposes. Under a
multiple seller scenario, 4.66% of all Canadian barley
would have been sold for 6-row malting purposes. How-
cver, in that vear, the UGG estimated that 7.6% of the
total Canadian 6-row barley crop could have been used
for o-row malting purposes. Hence, in 1991/92, the
aicreased sales of 6-row malting barley generated by the
model,and caused by the introduction of multiple
scellers, would not have exceeded the quantity of select-
ible 6-row barley for sale as malting barley, According to
L GG estimates, as shown in Table 5.7, the quantity of
o-row barley sold as malting barley under the CWB and
the quantity that would have been sold under multiple
sellers does not exceed the amount of 6-row barley
selectable for sale as malt. Similarly, in 1991/92, UGG
estimated that 15.53% of the barley grown in Canada was
selectable as 2-row malting barley. However, only 12.1%
of total Canadian barley would have been sold as 2-row
malting barley by multiple sellers in that year. This falls
within the selectable range, hence, no further constraints
wore required for that year.

Columns S through 7 of Table 5.7 show a different
result for some years.  According to UGG estimates, in
IY86/87, the amount of selectable 2-row barley was 5.50%
I the entire Canadian barley crop. The CWB sold 4.59%
‘or Z-row malting purposes. This was within the range of
he UGG estimates. However, the replacement of the
CWB by multiple sellers of Canadian barley under the
base assumptions reallocated more barley into 2-row malt-
2 barley merkets than was deemed selectable by UGG.
fnothis case, constraint (9.6) was replaced by
onstraint (9.6a) with §, equal to the difference between
he amount deemed selectable by the UGG and the
fuantity of 2-row malting barley actually sold by the CWB
nothat vear. This is indicated by superscript one in
able 5.7

A comparison of columns 5 and 7 in Table S.7
sveals a contradiction between the quantities of
nalting barley exported by the CWB and the UGG’s
cstimates ot the quantities of malting barley available for
welection tor the 1987/88 and 1990/91 crop years. In those
Pvovears the UGG estimates of the amount of selectable
row malting barley were lower than what the CWB ac-
v sold as 2-row malting barley. This is due
' the estimation error inherent in the UGG

estimates. [n these two years, the revenue maximization
problem (9) was altered. Constraint (9.6) was
replaced by (9.6a) with §,= 0. This is indicated by super-
script two in Table 5.7. These constraints are also
reflected in Tables 5.3 through 5.6. For example, Table
5.6 reflects these constraints by indicating that there
would have been no increase in the quantity of 2-row
barley sold for malting purposes under multiple sellers in
1987/88 and 1990/91.

The 1994/95 Crop Year

As shown in the modeling results, 1994/95 was a
unique year that illustrates an underperformance of the
CWB on sales of feed barley relative to other years in
the 10-year time frame, and relative to a multiple-seller
structure for feed barley for that year. Table 5.4 indicates
that in 1994/95, multiple sellers could have increased the
average price received for Canadian feed barley by
$6.62/mt and increased total revenue to producers by
$7 million.

The 1994/95 crop year was affected by numerous
events, all of which tightened the world supply and
demand balance for feed and malting barley. These events
are as follows:

* From July to November, 1994, Australian barley
production decreased from forecasts of 5.8 mmt
to 2.6 mmt.

Due to low Australian supplies of malting barley,

there was record demand for Canadian malting

barley. Canadian exports increased by 50% over
the previous record to 2.1 mmt.

* Canadian domestic consumption was a record
9.7 mmt. This was 1.0 mmt greater than the
previous record. The fact that there would be
record consumption in 1994/95 was not correctly
identified until February 1995 when Statistics
Canada released its December 31, 1994 stocks
report.

The available Canadian exportable surplus of barley
fell from 4.4 mmt assuming 2.0 mmt of carryout (Dec. 6,
1994, Statistics Canada) to actual exports over that crop
year of 3.49 mmt, leaving a record low carryout of
1.89 mmt. Of the 3.49 mmt of barley exported in 1994/
95, a record 2.1 mmt was malting barley. The realized
exports of feed barley of 1.39 mmt were almost 1.6 mmt
below that estimated by Agriculture Canada well into the
CTop vear.
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siven the tight feed barley situation, the western
caadian off-Board feed barley market traded at values
it above the CWB PRO  for the latter part of the year.
n- made the CWH's origination of barley difficult even
~mgh world barley prices were rising. On top of this,
cination delays meant that the CWB incuired demur-
soand late shipment penalties on export business at
« «nd ot the crop year which negatively affected pool
SIS

tisimportant to address the model assumption that
Itiple sellers would have the same sales pattern as the
-, As has already been indicated, the bulk of CWB
o barley sales were made early in the crop year. As a
-ult, it is an open question as to what a multiple-seller

ronment would have achieved in terms of sales
dtermn during that crop year. Given that the informa-
i used by the CWB s the same information that would
ve been available to multiple sellers, it is likely that
o patterns in the first six months would have been
nilar to the CWB.

fowever, a multiple seller-environment would have
fap the oft-Board cash price to the export market price
“he latter porsion of the crop year and would have likely
mpleted  some additional sales during this
rind, despite a very tight feed barley carryout situation.
milarly, it is also important to note that had the CWB
»ability to cash price feed barley in the 1994/95 crop
ar it would atso have been able to service the japanese
ket in the highest-price part of the crop year and
Batrage prices across the domestic and export
irrets. Inaddition, it could have avoided demurrage
d late delivery penalties that were incurred that crop
i

odel Limitations

~he availability of CWB barley sales contract data
s owed this study to go far beyond previous studies for
nch these types of data were not available. In addi-
1, the effort “o model both malting and feed demand
4 the acquisition constraint in the domestic market
wesents aosignificant improvement over previous
wduels that address the same question. The model
fmates are consistent with the assumptions used to
resent the reality of the domestic and international
rlovimarket. However, these assumptions can also be
wed as limtations to our study:

£ Phe differences in prices observed across markets
S eptwith respect to the domestic market, represent a

CWB revenue-maximizing strategy. In other words, the
CWB has knowledge of how competitor prices will
respond to additional quantities otfered for sale in each
market and can use this information in its sales
decisions.

{2) The demand curves are linear over the range of
actual and simulated competitive prices and quantities.
If the actual demand curves were nonlinear, there would
be small changes (either positive or negative) in the
calculated differences between the model results and the
actual outcomes.

(3) The timing of sales throughout the year is the same
as that which would have occurred in a multiple-seller
environment. In other words, both gains and losses that
could have occurred with a different timing of sales were
not modeled. This implicitly assumes that the CWB is
equal to the private trade in deciding what time of year
to make sales.

(4) The aggregation of sales data into nine market
segments tends to mask the extent to which the CWB is
able to price discriminate across different markets. While
this aggregation was viewed to be necessary to maintain
continuity of the data, it is important to recognize
that this aggregation will underestimate the benefits
associated with the CWB’'s ability to price
discriminate.
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VI. Costs of CWB Single-Desk
Selling with Annual Pooling

hapter 5 identified the additional revenue from

barley sales that the CWB was able to derive from

the marketplace through price discrimination.

towever, there is still the issue of added costs associated

with the CWB as a single-desk seller. Carter (1993) and

feriAgra (1996) identified price pooling and the lack of a

tear price signal as costs to the western Canadian

wcedgrain industry. Also, Carter and Loyns (1996) stated

mat the added costs, due to the single-desk selling of
arey by the CWB, were roughly $37/mt.

'he purpose of this chapter is to address these costs.
“trst, we calculate the losses that resulted from price
ooling. Second, we measure the variability in
anadian feed barley prices relative to U.S. feedgrain
rices. Third, we review the Carter and Loyns (1996)
stimates of added costs due to CWB single-desk selling
i assess whether these costs actually existed and whether
wy would change if the CWB were removed from
nrley marketing.

‘ooled Pricing Arbitrage Losses

It export feed barley prices increased during the crop
~arand the PRO did not rise as rapidly, there would be
vss feed barley delivered to the CWB pool than there
vould be in the absence of the pool (Figure 6.1). This
<sults in more feed barley sold into the domestic
v arket under price pooling than in its absence. This
rpresents an economic loss due to a lack of arbitrage from
nnual price pooling. A loss would also occur if export
arley prices fell during a crop year and the PRO did not
tas rapidly (figure 6.2). In this situation, the PRO and

nadian domestic feed barley prices would be above the
revailing world price. As a result, more feed barley would
- delivered to the CWB, less feed barley would be sold
ta the domestic market, and feed barley exports to the

Price

($/mt)
Offshore Spot Market
CWB PRO
Crop Year

Figure 6.1: Rising Market Scenario for Feed Barley

Price
($/mt)

CWB PRO
Offshore Spot Market

Crop Year
Figure 6.2: Falling Market Scenario for Feed Barley

world market would be larger than the volume of exports
that would occur in the absence of the annual price
pooling mechanism.
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fhree separate issues are at stake here. The first issue
“hether income transters are created by price pooling.
frmestic prices in Canada on average did not rise as
<hoas export prices (Figure 6.1), this would create a
iinfer from barley producers to feed barley users.
1 versely, if the Canadian domestic price fell less than
« oxport price (Figure 6.2), then pooling would create
. lditional revenue for producers at the expense of feed
ts. The issae is whether the markets tend to look
Figure 6.1 or 6.2 or a combination of the two.
cesuring this income transfer involves an examination
wtual domestic price movements as compared to price
svements in export markets.

‘he secone and related issue is whether the lack of
v price arlkitrage created by annual price pooling
tances or reduces the total return to feed barley
«tucers. When the PRO does not follow current
port prices, the quantities fed, and those sold through

CWHE for export, are affected. When the domestic
wwe s high relative to the export values, there is a
Juction in the domestic demand, but an offsetting
crease in the guantity sold in the export market which
Huces the exoort price. When annual price pooling
wults in domestic prices that are lower than current
port prices, the amount fed domestically increases. In
»ocdse, an offset occurs that reduces the quantity
ported and increases the market price. Measuring all
these etfects on the total income received by barley
wlucersas dif<icult given the many different elasticities
the export irarket.  This measurement is beyond the
ope of this study. However, if domestic price move-
crtsare similar to those movements in export

sirkets, there would be little impact on the quantities
qmestically fed and exported. In that case, the effect on
venue would be small. On the other hand, if the bias
how domestic prices move relative to export prices were
mn-ticant, these impacts could be potentially large and
wld indicate that these effects should be investigated
rther.

ihe third issue is the inefficiency created in the
nadian economy when domestic feed prices do not
lect their export value. Carter and Loyns (1996) and
cnAgra (1996) argued that the annual pooling of
urns by the CWB leads to economic inefficiencies
wasse it does not provide a complete or timely signal
changes in market conditions over the course of the
arketing vear. This generates economic losses because
+oexport velue of feed barley, at a given point in
1s netther retlected in the CWB PRO nor in the
crudian cash domestic feed barley market. Measuring
bitrage losses associated with pooled pricing over

a crop year requires using actual price data and assump-
tions about what prices would prevail if arbitrage
were allowed to occur. This problem is presented in
Figure 6.3.

The amount of feed barley that is fed to domestic live-
stock is represented by the domestic demand curve (D)
in Figure 6.3. At high feed prices, less barley is fed. At
low feed prices, more is fed. As discussed earlier, when
export market prices tall during the crop year, the PRO
and the domestic cash price (P') tend to remain higher
than the export market price (Pv). This price wedge
decreases the quantity fed domestically from Q™ to Q".
Barley producers gain area abP*P' from the higher
domestic prices but feed users lose, as shown by a larger
area, acP”P'. The net loss (area abc) is the efficiency loss
to the Canadian economy created by the poor price
signal. Conversely, when market prices have risen, the
PRO and the cash price (') would be below the export
price P*. In this case, the price wedge increases feed use
to Q. Livestock producers gain income equal to area
ceP*P™ from the lower price while barley producers lose a
greater area deP*PY. The etficiency loss in this case is area
cde.

Income Transter Due to Annual Price
Pooling

For the crop year periods from 1988/89 through
1995/96, within crop year price movements were
examined. This was the period for which all the neces-
sary data were available. These price movements are
reported in the first two columns of Table 6.1. The
movements in the Canadian domestic feed barley prices
are measured as changes in the Lethbridge weekly
average price from the price that prevailed during
the first week of September for each crop year’. As a
measure of changes in international feed barley prices,
the spot markets in Great Falls, Montana and Devils Lake,
North Dakota are used'. The changes in these prices are
also calculated relative to the average price for the first
week of September.

The results show that for some years, there are large
differences in the price movements between the
Lethbridge price and in the cash markets at Great Falls
and Devils Lake. For instance, in the 1995/96 crop year,
prices in Great Falls rose by $30/mt more than the
Lethbridge cash price. However, the eight-year average
indicated that there was very little bias in these relative
price movements. On average for the eight crop years,
the Lethbridge price rose by $0.71/mt less than the Great
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Figure 6.3: Economic Losses in Rising and Falling Markets From Pooled Pricing

1 Is price during the crop year, but by $0.29/mt more
11 the Devils Lake price. This suggests that while there
- re large transfers between users and producers in some
“ip oyears, or average these transfers summed to
rtually zero. This was consistent with the efficient
cration of the cash market at both locations where the
© ¢o at the beginning of the crop year reflected an
- biased estimate of prices in the coming months.

'he lack of a bias in price movement also suggests

“at annual price pooling has little impact on the

rage amount fed in Western Canada and the amount

orted. While not a direct measure, this lack of bias

~ould suggest that the impact on the total revenue from
sworts and domestic sales would also be small.

nefficiencies in the Canadian Economy
11e to Annual Price Pooling

Measuring the pooling arbitrage losses requires
silyzing the actual movement in the Canadian domes-
price relative to the movement in the export price.
«© movements in the Canadian domestic feed price
¢re measured as changes in the Lethhridge weekly
vrage price from the price that prevailed during the first
cvk of September for each crop year. As a measure of
ringe in international feed barley prices, the spot mar-
rsoan Great Falls, Montana and Devils Lake, North
kota were used. The changes in these prices were also
culated relative to the average price for the first week
sentember.

In the calculations to follow, the arbitrage loss was
measured from the difference in domestic price move-
ment relative to export (U.S.) price movement over the
crop year. For example, if the average price in Lethbridge
for the first of January ($115/mt) had increased $15/mt
from the first week of September ($100/mt), and the
corresponding world (U.S.) price had increased $25/mt
during the same period, there would be a -$10/mt
($15/mt-$25/mt) difference in price movement for that
week.

The arbitrage losses were calculated for each week of
a crop year. The difference in price movement for each
week is applied to one week’s demand (1/52 of the
annual demand) to calculate the arbitrage losses. This
procedure was repeated for each week of the crop year to
compute an average price movement difference and a total
arbitrage loss for the crop year. The results of these calcu-
lations are reported in Table 6.1 and 6.2.

As reported in the last two columns of Table 6.1,
using the best estimate of a domestic demand elasticity
of -.53, the efficiency loss from price pooling averaged
$4.9 million per year. In Table 6.2, the sensitivity
analysis shows a somewhat wider range from $2.4 to
$7.3 million when the elasticity of domestic demand was
decreased and increased by 50%, respectively. While these
losses amounted to less than $0.50/mt on average, they
represented an economic loss to the Canadian economy
from annual pooled pricing.
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fable 6.1: Canada-U.S. Barley Price Movements and Arbitrage Lfficiency Losses

Price movement difference* Arbitrage Efficiency loss
$/mt $ min**
Great Falls Devils Lake Great Falls Devils Lake
8884 16.69 14.43 5.154 4.068
LRG/90) 11.60 17.46 2.404 5.334
F00/91 (6.27) (3.82) 1.409 813
F91/92 (0.86) (2.7 1) 541 624
(02793 (0.46) (1.45) 129 286
F193/94 (10.60) (9.60) 2.355 2.088
19 4/495 17.30 19.08 6.006 6.875
LS /960 (33.05) (31.10) 21.067 18.955
<N 89-95/96 Ave. (0.71) 0.29 4.883 4.880

mrce: Caleulated from weekly average spot barley prices. Lethbridge barley price: high end of daily range, data extracted from AGDATA
Gtabase, Alberta Agriculture, Food And Rural Development; Devils Lake: local cash prices as reported in AGWEEK; Great Falls: feed barley

wes (cashy USDA, Montana Grain Weekly Summary.

nice movements (Lethbridge less U.S. prices) for cach week were calculated versus the average price in the first week of September.
©Homestic demand elasticity = (-.53)

Table 6.2: Sensitivity Analysis for Arbitrage Efficiency Losses in Barley Marketing

Arbitrage Efficiency loss Arbitrage Efficiency loss
$ mln $ min
Domestic demand elasticity = -.26 Domestic demand elasticity = -.79
Great Falls Devils Lake Gireat Falls Devils Lake
LOB8/8Y 2.577 2.034 7.732 6.103
F989/90) 1.202 2.667 3.606 8.002
FO90/9 1 .704 406 2.113 1.219
PU91/92 .270 312 812 193601
1092/93 064 143 194 429
(993794 1.177 1.044 3.533 3.133
TU94/95 3.003 3.437 9.010 10.312
T9U5/94 10.533 9.477 31.6 28.433
“8/89-95/96 Ave. 2.441 2.440 7.325 7.321

Cnrrcer Calculated from weekly average spot barley prices. Lethbridge barley price: high end of daily range, data extracted fromy AGDATA
Sitabase. Alberta Agriculture, Food And Rural Development; Devils Lake: local cash prices as reported in AGWEEKR; Great Falls: teed barley
crees feashy TSDA Montana Grain Weekly Summary.
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’rice Variability in Feed Barley Markets

From a livestock producer’s perspective, the magni-
ude of price variability in the feed barley market is a
sajor concern. Two forms of variability are important.
irst, the variability in the price of barley is important
tecause the more variable barley prices are, the more
sctions livestock feeders have to take to protect them-
welves from the variability, including hedging, forward
sorntracting and increasing storage. This variability is

nportant for the typical length of a production cycle
~vhich is generally more than one month but less than
~ne year, Second, the variability in barley prices relative
» corn prices must be taken into account.

We measure the first type of price variability in
wo ways. The first is a “within crop year price
“aniation” which is the standard deviation in monthly
- verage prices around the crop year mean. The second is
“he average absolute difference between the monthly av-
v rae prices and the prices in each of the subsequent six
aonths. This measure indicates how well, at the time of
naking a decision to fill a feedlot or a hog barn, cash
Farley prices reflect the actual barley prices paid in the
~ubsequent months.

fo examine how feed barley price variability was
rtluenced by the CWB, Lethbridge, Alberta feed barley
jrices were compared to the U.S. price at Great Falls,
Montana, Devils Lake, North Dakota and other U.S.
| oints. The first estimate of price variability is reported
t1column 1 of Table 6.3. The average annual standard
eviation in the Lethbridge cash price for the 1988/89

through the 1995/96 crop years was $7.88/mt. Thus, the
monthly average Lethbridge price was on average $7.88/
mt above or below the average price for the crop year.
This compares to $7.23/mt measured at Devils Lake.
Hence, there was little measurable difference in price
variability between Lethbridge and U.S. feed barley prices.
The second estimate of barley price variability, the
average absolute difference between the monthly
average price in each month relative to the average price
in the subsequent six months for the period 1988/89
through 1995/96, is shown in column 2 of Table 6.3. By
this measure, the prices at Great Falls were slightly less
variable at $6.04/mt than they were at Lethbridge
(36.48/mt). Price variability at Devils Lake was smaller
still at $5.57/mt (Table 6.3). The similarity between the
variability in prices is very striking. It is also interesting
to note that these variations were all significantly less
than the variability of corn prices at the PNW of the
United States which exhibited an average annual
standard deviation of $11.45/mt (column 1 of Table 6.3)
and a future six month variation of $8.95/mt.

The second type of variability is the basis variability
or change in barley prices relative to U.S. corn prices. The
U.S. corn price establishes the feeding cost for a large
portion of the U.S. beef, hog, and pork sectors. If there is
considerable barley price variability relative to the price
of corn, this will affect the competitiveness of Canadian
feeding operations as the corn price influences anticipated
feeding margins.

The basis variability is measured by the annual
average standard deviation in the basis between
Lethbridge barley prices and PNW corn prices. For

Table 6.3: Variability of Monthly Average Cash Barley and Corn Prices (1988/89 through 1995/96)

Crop Year Subsequent 6 Monthsl PNW Corn-barley
standard dev. standard dev. basis Standard dev.
$/mt $/mt $/mt
_ethbridge Barley 7.88 6.48 - 11.19
< reat Falls Barley 7.88 6.04 10.72
ievils Lake Barley 7.23 5.57 11.62
. reat Lakes Corn 11.08 9.24 3.14
PNW Barley 11.32 7.98 11.34
'NW Corn 11.45 8.95 0.00
13.79 9.19° 15.95

Juluth Superior Barley

the absolute average of the difference between the average feed barley price in each month ielativé to the average price in the subsequent 6

‘onths.
-«c-urce: As calculated by authors.
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shihridge the average annual standard deviation is

JH9/mit (Table 6.3). This means that within a typical

p year the basis relative to PNW corn changes by

i 19/mt. This is slightly higher than the $10.72/mt
¢ Great Falls and slightly lower than the $11.62/mt for
ievids Lake. In this respect, it appears that Lethbridge
oducers faced similar feed barley price variability
sative to their ULS. counterparts from 1988/89 through

(95796,

By cach of the above three measures of variability,

vrada and the United States have had very similar

[v of feed barley price variability and basis variability.

¢ w0 this examination, there is little evidence to support

« notion lthat Canadian feed barley users

ce taced any more or less variability than their U.S.
unterparts just across the border.

t.arter and Loyns (1996)

verview

The extra costs from the CWB marketing of barley
recalculated by Carter and Loyns (1996) and are given

lable 6.4, The extra costs estimated were roughly
it

he costs of marketing grain in Canada are of major
reern to producers. However, some of the costs given

v able 6.4 are non-existent''. In addition, many of the
sUs present i1 the Canadian system are not unique to

“ VB grain marketing and would be incurred by
roducers and government in the absence of the CWB as

a single-desk seller. As we demonstrate by reviewing cach
of these costs, part of the problem with the study by
Carter and Loyns was that the methodology upon
which their cost estimates were based was not spelled out.
From a methodological standpoint, when the CWB is
placed in the context of the entire Canadian grain
regulatory framework, many of the costs identified in
Table 6.4 cannot be attributed to the CWB. In other
words, it is not clear how these costs would change if
barley were marketed in a multiple-selier environment.

CWB Administration

Carter and Loyns identified the CWB costs of admin-
istration and general expenses for barley at $1.75/mt, as
incremental costs due to the single-desk structure of
marketing barley. If the CWB were a private firm, it would
have to recoup the cost of marketing services for barley.
Carter and Loyns provided no evidence that these costs
would be lower for a private firm than they would be for
the CWB. In addition, marketing off-Board grain takes
more time and effort on the part of producers because
they must gather market information to decide where and
when to sell their product. In this study, we assume that
the administration costs are the same in the private
sector as they are for the CWB.

Varietal Development

Carter and Loyns assumed that barley varietal
development was delayed because of the CWB and that
the cost of these delays was $4/mt. There was no
evidence presented that barley varictal development was
delayed. Their reference to the study by Ulrich et al.

fable 6.4: Lxtra Costs from the CWB as Estimated by Carter and Loyns (1996)

Cost [tem Barley
$/mt
CWEB Administration 1.75
lrotein and Grade Giveaway 0.00
Delays in Varietal Development 4.00
Excess Malting Barley and Maltster Free Storage 5.50
sxcessive Handling Charges 4.00
Sverages, Demurrage, Fxtra Freight and Port Congestion 3.10
xeess Cleaning 2.80
roduction Inefficiency 4.00
elavs i CWB Payments 3.35
Faxpaver Costs 9.00

iree Carter and Loyns, P89,
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S50y does not support their case. Ulrich et al. (1986)

umined the effect of private sector investment on the
se opment of malting versus feed barley varieties. They
“1ot, however, attribute this influence to the CWB.

iwo points are worth mentioning concerning
‘jetal development.  First, since 1981, there were 63
~w barley varieties registered for use in Western Canada
.« hmitz, 1996a). Second, the Prairie Registration
ccommending Committee for Grain provides recom-
»ndations for the registration of barley varieties in
sstern Canada. [t consists of industry-wide representa-
.1 from the Canadian Grain Commission (CGC), the
VB Agriculture and Agri-Food Canada, university
~earchers, plant breeders, producers and end-users. This
Drdinated approach ensures that varieties are selected
the best interests of the industry. Given that the
1cess is not under the CWB’s control, neither the costs
1 the benefits of this process could reasonably be
~pected to change if barley were removed from the
WIS jurisdiction.

i wcess Malting Barley Storage Charges

¢ arter and Loyns attributed to the CWB $5.50/mt in
-cess malting barley charges. They did not indicate the
qe frame in which these alleged costs were incurred
o1 did they provide a benchmark for comparison. They
~mply stated that maltsters were receiving free storage
t $3.50/mt ard that the excess malting barley being
cored was costing producers an average of $2.00/mt.
iven that storage costs are a part of any grain marketing
dem, if farmers, rather than malsters, were to pay the
=t of storage directly, then the CWB would receive a
iaher price for grain. These storage costs would exist
~d would ultimately be paid by producers with or
ithout a single-desk system. The derivation of the $2.00/
10 cost due to excess malting barley was not
paussed in the study and there is no basis on which
validate whether any such cost exists.

t wcessive Handling Charges

fhe excessive handling charges of $4.00/mt estimated
+ tarter and oyns have no formal economic deriva-
¢ noand are suspect on a market structure basis given
al

Handling charges for elevator companies are
established by the companies themselves and

not by the CWB. At one time a cap was placed

on handling charges by the CGC, but this is no
longer the case.

2) Charges are influenced by the competition
among elevator companies for the market share
of producer deliveries. In the absence of the
CWB and the quota and contracting system for
barley and wheat, access to the primary elevator
system would be rationed by price. Given that
the primary elevator capacity must turn over 7
to 9 times per year, price-rationed access to the
constrained Canadian primary elevator system
would likely result in higher handling charges
for barley producers.

3) Non-CWB grains in Canada are charged similar
or higher costs for primary and terminal
elevation and storage than CWB grains. For
example, the 1995/96 primary elevation for
barley was $8.70/mt compared to $11.60/mt for
canola. Terminal elevation for this same year
was $7.63/mt for barley and $9.48/mt for
canola.

In addition, non-CWB grains have added costs
because of the wide marketing basis required to manage
the risk inherent in marketing. The study by Kraft et al.
(1996) indicated that the cost of risk management by the
private trade was at least $5.53/mt higher for canola and
flax than for wheat marketed by the CWB. This compari-
son is reasonable as canola and flax are commodities with
a large component of export movement and utilize the
same logistics as wheat and barley.

Overages, Demurrage, Extra Freight and
Port Congestion

Carter and Loyns attributed to the CWB, costs of
$3.00/mt for overages, demurrage, extra freight and port
congestion. The authors then assumed that these costs
would not have existed if the CWB were removed as a
single-desk seller. Carter and Loyns based their conclu-
sions on a misunderstanding of what costs applied to CWB
versus non-CWB grains. In their discussion, Carter and
Loyns implied that there were no shrinkage charges for
non-CWB grains. In addition, they implied that
non-CWB crops did not incur demurrage, marketing costs
and carrying charges. If these implications were correct,
shrinkage and overages in canola, flax and other
non-CWB crops would not be observed. In addition,
demurrage on these crops would not be incurred and port
congestion would not be a problem. This clearly is not
the case because these costs are normal components of

marketing, and all of these costs are evident for
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on-CWEB grains in both the Canadian and U.S.
narketing systems. The fact that these costs exist and
a4 normal tor non-CWB grains and for the U.S. market-
ny system indicates that they would not be expected to
firappear if the CWB were removed as a single-desk seller.

It is important to recognize that the grain marketing
swrem in Western Canada has many constraints and
wttlenecks. These would not disappear in an open
narket environment. This is particularly relevant given
hat the open market system relies on futures markets
vhiich operate most efficiently when there is an
imlettered ability to deliver to all points at all times.
onstrained access at any point in the system has very
val negative impacts on the performance of both futures
narkets and rhe relationship between futures and cash
aarkets,

xcess Cleaning

I'he cleaning of export grain is a requirement of the
I'he creaning tariff of $2.80/mt for barley was
tfentified by Carter et al. as a cost imposed on western
—anadian producers by the CWB. Non-CWB grains are
Iso cleaned to meet export standards and their costs tend
tvv be higher than those for CWB grains. For
nstance, in 1995/96 the CGC reported terminal clean-
nu charges of $3.85/mt for barley, relative to $4.97/mt
orcanola. There is no evidence that these costs would
aminish if the CWB were no longer a single-desk seller
! barley.

\llocative (Production) Inefficiency

Carter and Loyns argued that the lack of clear price
agnals from the CWB, for pre-planting decisions by
 reducers and for marketing decisions, leads to
- th-optimal resource allocation and estimated losses of
~H00/mt. Even if there were a lack of information, this

~timate would be somewhat suspect.  Carter and Loyns

sumed aloss equal to 1% of all farm cash receipts in
‘estern Canada and applied this figure across all barley
nnage,

ttis important to note that there is a Lethbridge,
‘herta, futures contract that provides an unbiased
crecast of prices, and producers have the ability to hedge
le price of feed barley for the coming months. There is,
ywever, no tutures contract for malting barley in Canada
woin the United States. It is very unclear how the
moval of CWB as a single-desk seller would provide

additional information to producers or improve resource
allocation.

Delays in CWB Payments

Carter and Loyns estimated added costs of $3.35/mt
for barley due to delays in payment. However, their analy-
sis did not recognize that:

1) The grain export capacity in Western Canada is
constrained. As a result, it takes most of a crop
year to move the crop to export positions. This
delay in generating sales would not change in a
multiple-seller environment.

2) To the extent that the CWB retains money in
the pool account until it is paid out in the form
of interim and/or final payments, it earns
interest in the pool account.

3) Cash advances are available to producers
through the Prairie Grain Advance Payments
Act, up tp $50,000 per CWB permit book
holder is available interest-free to producers
using stored grain as collateral to resolve many
of the farmers’ cash flow problems.

Carter and Loyns did not show that producer interest
and storage costs would decrease in aggregate with the
removal of a single-desk seller. These costs may change
for specific individuals, but the aggregate
producer interest and storage costs would continue to be
logistically determined. There was no discussion or
illustration of how these costs would be reduced under a
different system.

Taxpayer Costs

The CWB receives no direct payments from the
Government of Canada except in the event of a deficit in
the pool account. These transfers are not costs to
producers - they are benefits. For the last ten years, these
transfers occurred in 1985/86, 1986/87 and 1990/91. They
amounted to an average of $8.13/mt for the
1985/86 through 1994/95 period. These deficits occurred
during a period of intense export subsidy competition
and corresponded to times when the government
contributed direct support to producers to offset income
reductions.
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summary and Policy Implications

itis clear that, while some of the costs of single-desk
- ng identitied by Carter and Loyns are present in the
anadian system, they are not unique to CWB grain
“acketing, ard would be incurred by producers and
onvernment in the absence of the CWB as a single-desk
~Her. This does not mean these costs should be disre-
. wrded in policy analyses. Ways in which the Canadian
~rain marketing system can be made more efficient need
+ be constantly examined. Policies that would result in
reduction in these costs should be explored further.

fhe costs associated with arbitrage due to the
peration of an annual price pool, in some years can be
thstantial, but overall, the losses are much smaller than
e additional revenues earned by the CWB over
cwtiple sellers. Also, there are distributional implica-
s, Inosome years, barley users gain and on others
nrley producers gain from price pooling. However, over
ime these effects cancel out.

Arbitrage losses due to annual pooled pricing would
¢ eliminated in a multiple-seller environment.
owever, iU is important to recognize that the losses from
womplete arbitrage could be addressed by giving the
W more flexibility, including the ability to purchase
sh barley in order to procure barley for export in years

- here markets rise dramatically after the commencement
the crop year. Options for contracting which commit
oducers for delivery early in the crop year should also
“examined.
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summary and Conclusions

Ivsues and Objectives

as the single-desk seller of western Canadian feed

and malting barley for export and domestic

1 nan consumption within Canada is at the center of

v 1Hing debate and controversy in Western Canada. The
- ssues raised in the debate are as follows.

r | \he operation of the Canadian Wheat Board (CWB)

“1 Does the CWB deliver higher returns to western
Canadian feed and malting barley producers
than would be the case in a multiple-seller
environment?

'y Are there benefits provided to producers
through the price pooling operations of the
CWSB, i.e., risk management?

'+ What are the inherent problems of arbitrage
between the annual pooled return provided by
the CWB and the cash off-Board market price?

+) Are there additional marketing costs that are
unique tc the operation of the CWB as a single-
desk seller?

weveral economic studies of the Canadian barley
‘keting system and  several government

v esses directly addressed the national and
~rernational issues involved in the debate. These
¢ cies included a federal government Round Table
©oeossin 1992/93 that funded a study by Carter (1993)
ld to a federal Ministerial decision by the

't rourable Charles Mayer to create a Continental
co by Market (CBM) beginning August 1, 1993, This
Fonge in marketing structure was reversed by a federal
~ it ruling on Sept. 10, 1993. Following this ruling, in
- YS, the Canada-U.S. Joint Commission on Grains
<y srined issues relating to the potential for harmoniza-
¢ 1ot the Canadian and U.S. marketing systems. The
<ty of the Commission were provided to a federally

mandated Western Grain Marketing Panel (WGMP) in
1995/96 that examined all issues in the
western Canadian grain marketing industry. The WGMP
made several recommendations to the federal govern-
ment that would (1) increase the operational flexibility
of the CWB in procuring grain from producers, (2)
provide payment alternatives to increase flexibility of
cash flow, (3) change the governance structure of the
CWSB to allow for direct producer control of the organi-
zation through a board of directors with producer-elected
representatives, (4) establish a full open market for feed
barley, with participation by the CWB, and (5) continue
the single-desk selling of malting barley by the CWB.

The current Minister of Agriculture, the Honourable
Ralph Goodale, announced on October 7, 1996 that the
Government of Canada would implement the majority
of the operational and governance recommendations of
the WGMP. The Panel’s recommendation to create a full
open market for feed barley sales while maintaining the
single-desk status of the CWB in malting barley markets
was not accepted. The Minister of Agriculture announced
that a producer vote should take place on this issue.

Recent public studies that have examined the
economic issues surrounding barley marketing in
Western Canada and North America have focused
primarily on feed barley, with less emphasis on malting
barley. The lack of focus on the interrelationship
between these two different barley markets has limited
the usefulness of earlier studies in determining the
implications of various possible marketing arrangements
for barley producers and for the livestock and
malting industries. In addition, these studies are limited
in scope because they had little or no access to actual
CWB sale prices and contract terms. Finally, although
problems of arbitrage within the western Canadian
domestic feed barley market have been identified in some
of these studies, very little has been done to formalize
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concept of arbitrage in the context of CWB price
vling or to quantify the effects within a formal
s1omic framework.

JJing formalized and integrated economic analyses,
overall objective of this study is to evaluate the
10mic performance of the CWB with respect to the
rketing of both feed and malting barley domestically
! irternationally. The specific objectives of this study

RS

It provide an overview of the world barley trade
for both malting and feed barley (Chapter 2);

2} review previous studies that have examined
the role of the CWB in the domestic and
international barley market (Chapter 3);

51 develop a theoretical framework to examine
the CWHB's role in domestic and international
feed, malt and malting barley markets, and the
potential for the CWB and other market par-
ticipants to exercise market power (Chapter 4);

b1 test, using actual CWB contract data for the
period 1980/81 through 1994/95, whether the
(CWB exhibits market power in the interna-
tional feed barley market (Chapter 5);

yi estimate the returns from single-desk selling
using an economic model that incorporates
actual CWB sales data (Chapter 5);

o wuse historical price data to estimate arbitrage

losses resulting from annual price pooling

(Chapter 6); and

review and evaluate the marketing costs that

have been attributed to the CWB in previous

studies (Chapter 6)

World and Canadian Barley Markets

:anada is a major player in the world barley market.
I~ among the top three exporters of both feed and
I'ing barley in the world. At times, total exports from
- “uropean Union, Canada and Australia have been in
“ress of 78% of total world barley exports. Canada and
JAralia together have had more than 50% market share
carley exports. For malting barley, Canada’s export
t<et share has been as high as 40%. From a market
«wpective, the Canadian domestic market for feed
¢y has been the largest component of total
tidian barlev consumption.

Fxpaort Enhancement Program (EEP) subsidies and
fution payments have been central to the export of

U.S. and E.U. barley, respectively. The European Union
halted restitution payments in May 1995, but these were
reintroduced in September 1996. For barley, these subsi-
dies commonly exceeded US $60/mt. The United States
has not subsidized barley exports since July 1995.
However, the 1996 Farm Bill authorized EEP funding of
US $350 million in fiscal 1996, $250 million in 1997,
$500 million in 1998, $550 million in 1999, §579
million in 2000, and $478 million in 2001 and 2002.

Selected Previous Studies

Consensus cannot be reached as to the benefits and
costs of the CWB as a single-desk seller. A number of
studies have concluded that substantial benefits were
associated with this system. Other studies that do not
support these results have argued that, while price
premiums may have existed, they were small relative to
the added marketing and other costs associated with the
CWB. The studies provide a basis for the modeling
approach used in this study, however, a major limitation
of almost all the studies is that they model the effects on
the feed grain market separately from the malting barley
market. Also, generally, no formal models have been
developed for the malting barley market that parallel the
analysis of the feed grain sector. Rather, assumptions
have been made about the link between feed barley prices
and malting barley prices. In other cases, malting barley
price premiums have been calculated by comparing U.S.
and Canadian prices.

When modeling the behavior of the CWB, one
cannot a priori assume that it acts in a perfectly competi-
tive manner. The world barley market consists of
relatively few sellers. Also, in view of the work by Haley
et al. (1992), one must test whether the CWB has market
power. Determining whether the CWB has market power
is empirically difficult, unless actual contract pricing data
are available. The issue of market power and the nature
of competition is very important. AsJohnson et al. (1994)
pointed out, assuming competitive behavior (i.e. no
market power) misses the major argument in the
current debate over barley marketing.

Much of the confusion in the present barley market-
ing debate is based upon the lack of a clear distinction
between additional revenues earned by a single-desk
seller and the total efficiency or inefficiency of a single-
desk seller versus multiple sellers. For example, it is theo-
retically possible for the CWB to earn price premiums
and still have a situation in which producers could be
worse off than they would be under multiple sellers.
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“towever, that situation could only occur if the CWB
wvetem resulted in higher costs. To highlight this point,
n their study on wheat, Kraft et al. (1996) concluded that
he CWRB earned significant price premiums over mul-
iple sellers. These price premiums were calculated (free
i1 board) f.o b. Vancouver and not at the farm gate. If
he marketing costs under the CWB were at least as low
s under a multiple seller-situation, the farmer would do
witer under the CWB system. However, Carter and Loyns
10961 contended the single-desk system adds costs to
hose that wounld exist under a multiple-seller system, and
fiese costs outweigh the premiums.

I'heory of Single-Desk Selling

'he CWB is a form of collective action by Canadian
rain producers in an attempt to maximize returns by
omtly providing marketing services and countervailing
power against large multinational grain trading compa-
nes. The CWB's existence is a direct result of public
policy as it requires federal legislation (i.e. the

anadian Wheat Board Act). The CWB is set up to
perate as a producer marketing board and it has adopted
he objective of maximizing returns from sales of wheat
- nd barley. The CWB acts as the producer’s agent through
wwhich all sales and payments are made. The theory of
croducer marketing boards has been discussed in several
wrorks including Bieri and Schmitz (1974), Just et al.
+1979), McCalla and Josling (1981), Schmitz et al. (1981),
a1l Just et al. (1982).

In theory, the CWB is a producer monopolist. It’s
ot a middle man (i.e. where a firm attempts to exploit
“oth producers and consumers) nor a monopsonist (i.e.
~here a firm exploits producers). In other words, the
rolits carned from sales by the CWB are returned
hirectly to producers (i.e. producers are the “sharehold-

s" of the CWB).

A major feature of the international barley market

+ that marketing boards, such as the CWB and the

“ustralian barley boards, sell into a market in competi-

onowith multinational grain companies. Their

whavior is influenced by state trading entities including

ne BUL Cereals Management Committee and the U.S.

ymmodity Credit Corporation. State trading dominates

b world barley market. Roughly one half of barley trade
-~ dominated by single-desk sellers.

Fhe marketing of grain in the United States is very
erent from the marketing of CWB grains. As pointed

out by Hill (1992), large multinational trading
companies dominate the export stage of the U.S. grain
marketing system. The dominant multinational trading
companies involved in the export of U.S. grain are Cargill
(American-based), Continental (American-based but
owned by a French family), Archer Daniels Midland
(American-based) which has a joint export venture with
Toepfer (German-based), Bunge (Argentinian-based),
Louis Dreyfus (French-based), and several subsidiaries of
large Japanese corporations whose headquarters are in the
United States. All of these companies source grain from
the United States and other origins. In essence, the U.S.
multinational trading companies behave as middlemen
with respect to the buying and selling of U.S. and other
origin grains. They buy grain from optional origins and
sell it to foreign buyers.

The ability of a single-desk seller to generate
additional revenue through price discrimination is well
founded in economic theory. There is general agreement
that the CWB is able to price discriminate. However, there
are other reasons why the CWB may be able to increase
revenue above what would exist under multiple sellers.
One reason, suggested by Carter (1992), is that the steady
supply guaranteed by the CWB spreads the risk
that grain companies face in dealing with the
day-to-day transactions. If the CWB did not exist, higher
variability in quantity, quality, and price might force
these companies to manage risk through the futures
exchange. These companies would incur additional costs
in coordinating information and hiring experts in the
futures market. Hence, the presence of the CWB may be
a lower-cost solution to these companies than alterna-
tive risk spreading, such as the use of futures market
options. The CWB may be able to extract premiums for
many of these companies who are willing to pay for this
lower risk. It may also be the case that the CWB can
obtain premiums simply because the multinational
trading firms may charge higher margins in a
system where they did not have to deal with the CWB.

Test for Market Power

A key consideration in the debate over feed barley
marketing in Canada is whether the CWB is able to price
discriminate and, therefore, exert market power in world
markets. To test for market power, actual CWB feed
barley contract data by import market and sale date from
1980/81 through 1994/95 were examined. The data for
sales made via Canada’s ports on the West Coast during

this period were aggregated on a f.o.b. vessel basis into
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Table 1: Mecan Difference Test of CWB Prices Achieved for Feed Barley

“ime Period Japan - U.S. U.S. - ROW! Japan - ROW
- Cdn $/mt -

G30/81 - 1994/95 25.29* 4.46* 20.73*

CUR0/81 - 1985/86 1.46 4.32 13.99*

U85/86 - 1994/95 26.84* 4.47* 23.74*

Stitstically different from zero with a probability greater than 95%.
W = rest of the world,
sirce: As calculited by anthors,

i tollowing regions: 1) Japan; 2) the United States;
nd 3) the rest of the world (ROW). A mean difference
st was then conducted to examine whether statistically
snificant difrerences existed among the prices in these
narkets.

As indicated in the results, statistically significant
- ifferences existed among the f.o.b. contract prices
brained by the CWB in these markets (Table 1). Thus,
e CWEB has been able to price discriminate. The CWB's
oty to price discriminate has allowed it to capture a
~igher price than would otherwise exist if there were
wltiple selters of western Canadian barley. Therefore,
s estern Canadian feed barley producers have benefited
om the CWB. The average difference between CWB
ntract prices for Japan and the United States, over the
t980/81 through 1994/95 period, was significant and
rveraged $25.29/mt (tonne). The difference between
WB contract prices for the U.S. and ROW markets was
1 seosigniticant, with an average price difference of
+H=6/mt. The ditference between CWB contract prices
- lapan and the ROW markets was significant and
craged $20.73/mt.

vs shown in the results, the introduction of the U.S,
I"and the resulting feed barley trade war between the
nired States and the European Union increased the
cgive to which the CWB price discriminated. The
rerage difference between Japan and the United States
se from $1.46/mt in the early 1980s to $26.84/mt in
- trade-war period. Similarly, the average difference
tween Japan and the ROW increased from $13.99/mt
S the early 1980s to $23.74/mt.

Comparing the CWB against Multiple

Sellers

In this study, data are used from every CWB sale of
feed barley, 6-row malting barley and 2-row malting
barley for the period 1985/86 through 1994/95. The data
are compiled from CWB contract records. All prices are
brought to a common basis point of either f.0.b.
Vancouver or f.o.b. Thunder Bay. The sales data are
aggregated into the following nine market segments:
1) Japanese feed market; 2) U.S. feed market; 3) all other
offshore feed markets; 4) Canadian domestic 6-row
malting market; 5) U.S. 6-row malting market; 6) offshore
6-row malting markets; 7) Canadian domestic 2-row
malting market; 8) U.S. 2-row malting market; and
9) offshore 2-row malting markets.

The objective of CWB marketing is modeled as the
allocation of the total quantity of barley that it received
from producers in a given crop year across the above nine
markets so as to maximize total sales revenue. In order
to measure the impact that multiple sellers of Canadian
feed and malting barley would have had on returns and
trade flows, a comparison is made between the actual
market structure (i.e., prices and quantities) observed
under the CWB and the prices and quantities that would
have existed if there were multiple sellers of Canadian
feed and malting barley.

In this study, two economic models are developed to
determine the extent of price discrimination by the CWB
in world barley markets and the resulting benefits
derived by western Canadian barley producers. The first
model incorporates the market power of the CWB in
world barley markets by assuming that the CWB

allocates its sales in order to simultaneously maximize
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¢venue across world feed barley markets,
lomestic and world 6-row malting barley markets and
Jomestic and world 2-row malting barley markets. The
cquilibrium domestic feed barley price is assumed to be
»qual to the weighted average pooled price for CWB
xports of all feed barley. Using actual CWB sales data
‘or 1985/86 through 1994/95, the excess demand
‘Jlasticity for each type of Canadian barley in each
narket is determined by the model, given the domestic
temand elasticity for Canadian feed barley and the
xcess demand elasticity for Canadian feed barley in the
1on-Japanese offshore markets. The demand elasticities
are used to generate demand curves for Canadian barley
n cach market. The second model replaces the CWB
vith multiple sellers of Canadian barley by assuming that
nultiple sellers would introduce perfect competition in
‘eed markets and malting barley markets. Under this
assumption, the law of one price would hold across all
teed barley markets and would also hold across all
malting barlev markets. The first and second models are
compared to determine the economic benefits or losses
mourred under the CWB,

I'he key difference between the CWB system and a

multiple-seller system is the ability to price discriminate.
In the absence of any constraints on the quantity of feed
barley, 6-row malting barley, and 2-row malting barley
available for sale by Canadian producers, the law of one
price would have to hold for all international and
domestic barley sales in a multiple-seller environment.
[n the model, multiple sellers were assumed to be fully
competitive, and this competition resulted in one
market price for feed barley and one market price for
malting barley at any point in time. This is a character-
istic of all competitive markets.

Overall Impact

The impact of introducing multiple sellers on
Canadian feed and malting barley prices and total
Canadian producer revenue is shown in Table 2 for each
year from 1985/86 through 1994/95. Overall, the returns
from CWB single-desk selling are significantly higher than
would be the case in a multiple-seller environment.
During the time period, the CWB earned an additional
average return of $72 million annually over the multiple-
seller scenario.

Table 2: Impact of Introducing Multiple Sellers on Canadian Feed/Malting Barley Prices and on Total

Canadian Producer Revenue

Total

Feed 6-Row 2-Row
Barley Malting Barley Malting Barley Producer

(. rop Year Price Price Price Revenue!

$/mt $/mt $/mt $ min
1985/86 (4.91) (95.70) (80.93) (104)
"986/87 (4.46) (63.16) (30.08) 96)
1987/88 (11.36) (84.08) (13.18) (156)
1988/89 1.10 (72.63) (59.20) 35)
1989/90 0.86 (37.18) (47.90) (19)
1990/91 (7.89) (28.28) (2.50) (102)
1991/92 (7.90) (9.17) (19.23) (96)
1992/93 (4.68) (12.50) (36.05) (66)
1993/94 (2.62) 1.23 (16.05) (48)
1394/95 6.62 (18.66) (35.51) : 7
\verage (3.52) (42.01) (34.06) (72)

~ote: Brackets indicate a loss for multiple selers.
ncludes the impact on the domestic feed barley market.
szse Case: ' '

Assumes the elasticity of demand for Canadian feed barley in the rest of the world is =20,
Assumes the Canadian domestic feed demand elasticity:is -0.53.
Assumes the malting barley price remainsat a $15/mt premium to feed barley. -~ .

eurcer As calculated by authors,
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tmpact on 6-Row Malting Barley

The introduction of multiple sellers in 1985/86 would
nave reduced the average price of Canadian 6-row
malting barfey by $95.70/mt. The annual average
wlditional revenue or revenue “benefit” carned by the

WH for Canadian 6-row malting barley producers over
he 10 year period 1985/86 through 1994/95 was
sh2 01 mt. The CWB earned a higher price for 6-row
nedting barley than multiple sellers would have earned
noall years but 1993/94. In this year, a multiple-seller
votem would have earned a slightly higher price of
v 23/ mt.

tmpact on 2-Row Malting Barley

I'he introduction of multiple sellers would have
ciluced the annual average price for Canadian 2-row
nalting barley by $34.06/mt from 1985/86 through
1994195 The CWB prices were higher in every year. The
argest premium was $80.93/mt in 1985/86 and the
swest premivm was in 1990/91 at $2.50/mt.

{impact on Feed Barley

From 1985/86 through 1994/95, the introduction of
aultiple sellers would have reduced the annual average
vrive for feed barley in Canada by $3.52/mt (Table 2).
he CWHB returned the highest revenue benefits to
canadian producers relative to the multiple-seller
cenarioin 1987/88 ($11.36/mt). The CWB also obtained
added revenue in 1985/86, 1986/87, and 1990/91 through
993794, However, the multiple-seller structure would
tavereturned higher revenue relative to the CWB in feed
markets in 1988/89, 1989/90, and 1994/95 ($1.10/mt,
L0.86/mt and $6.62/mt, respectively).

As a caveat to the above, during the 1988/89 and
989790 crop vears, Japan did not represent the highest
alae market for CWB sales of feed barley. Because of
“he global shortage of feed barley in those years, the CWB
~btained a price that was significantly higher than the
ipanese price (in excess of $15/mt) on approximately
“0.000 mr of sales to offshore markets other than
Prpan. However, the results (Table 2) were based on a
odel with four regions of demand for feed barley (i.e.
Sipan, the U, the ROW, and the Canadian domestic
arket). By cggregating these higher-priced markets
~ith the ROW, the difference between the
dpanese price and the price in the ROW was reduced.
this gave the appearance that the CWB was unable to

price discriminate during the 1988/89 and 1989/90 crop
years. To address this issue, the results for the 1988/89
and 1989/90 crop years were recalculated with the
regions of feed barley demand being redefined.
Specifically, Japan was aggregated with the ROW and
replaced as a separate region by those markets in which
the CWB obtained a substantial premium. With the
introduction ot multiple sellers, feed barley prices would
have decreased by $1.70/mt in 1988/89 and increased
by $0.07/mt in 1989/90. From 1985/86 through
1994/95, the introduction of multiple sellers would have
resulted in an average annual decrease in Canadian feed
barley prices of $3.88/nt.

Impact on Total Producer Revenue

If multiple sellers would have replaced the CWB,
producers’ revenues would have decreased by an aver-
age of $72 million per year for the period 1985/86 through
1994/95. Under a multiple-seller scenario, the change
in revenue would have ranged from a loss to Canadian
feed and malting barley producers of $156 million in
1987/88, to a gain of $7 million in 1994/95. The
1994/95 year would have been the only year to show
a gain under the multiple-seller structure. Generally, the
magnitude of the increases in total revenue attributed to
the single-desk structure followed the same pattern as
the per-unit EEP subsidies provided by the United States
on feed barley sales to the ROW.

Model Limitations

The availability of CWB barley sales contract data
allowed this study to go far beyond previous studies for
which these types of data were not available. In addi-
tion, the effort to model both malting and feed demand
and the acquisition constraint in the domestic market
represents a significant improvement over previous
models that address the same question. The model
estimates are consistent with the assumptions used to
represent the reality of the domestic and international
barley market. However, these assumptions can also be
viewed as limitations to our study:

(1) The differences in prices observed across markets
except with respect to the domestic market, represent a
CWB revenue-maximizing strategy. In other words, the
CWB has knowledge of how competitor prices will
respond to additional quantities offered for sale in each
market and can use this information in its sales
decisions.
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2) The demand curves are linear over the range of
~tual and simulated competitive prices and quantities.
{ the actual demand curves were nonlinear, there would
w small changes (either positive or negative) in the

lealated differences between the model results and the

Ctual outcomes.

3y The timing of sales throughout the year is the
.1 as that which would have occurred in a multiple-
cer environment. In other words, both gains and losses
i at could have occurred with a different timing of sales
core not modeled. This implicitly assumes that the CWB
- equal to the private trade in deciding what time of
car to make sales.

) The aggregation of sales data into nine market
cuments tends to mask the extent to which the CWB is
le to price discriminate across different market oppor-
Craties. While this aggregation was viewed to be neces-
iy to maintain continuity of the data, it is important
recognize that this aggregation will underestimate the
enetits associated with the CWB’s ability to price
dscmiminate.

« osts of Single-Desk Selling

We identify the additional revenue from barley sales
©at the CWB derives from the marketplace though price
merimination. However, there still remains the issue of
v costs associated with the CWB as a single-desk seller.
~1 example, Carter (1993) and KenAgra (1996) identi-

+wd price pooling and the lack of a clear price signal as
¢ sts to the western Canadian feedgrain industry. This
cady finds these costs to be overstated.

P'ooling Price Arbitrage Losses

he CWB currently uses an annual pooled return to
Focate sales revenue to producers. This mechanism does
1t oorovide a signal to producers that fully responds on
imely basis to changing market conditions within a
Sien marketing year.  If export market prices change
tbstantially during a crop year, the prevailing pooled
- um will not reflect this change on a timely basis. This
crates some economic losses because the export value
! teed barley at a given point in time is not reflected in
¢ CWB Pool Return Qutlook (PRO), nor in the cash
nee in the domestic feed barley market in Western
nada.

Arbitrage losses resulting from the operation of the

CWB’s annual pool for feed barley are calculated by
measuring the difference in the change in price of feed
barley at two U.S. points (Great Falls, Montana and
Devils Lake, North Dakota) relative to the price of feed
barley at Lethbridge, Alberta from the beginning of the
crop year for the period from 1988/89 through 1995/96.
The efficiency loss from price pooling averaged $4.9
million per vyear for both the Great Falls,
Montana and Devils Lake, North Dakota comparisons
with most of the losses concentrated in the 1995/96 crop
year (Table 3). The 1995/96 crop year was unique as
during this year international prices rose dramatically
after the beginning of the crop year due to a significant
reduction in U.S. corn production at a time of low
carryover stocks of feedgrains. This created a large price
wedge between the Canadian domestic feed barley price
(which reflected the PRO) and the Great Falls/Devils Lake
feed barley prices.

Price Variability in Feed Barley Markets

From a livestock producer’s perspective, the issue of
price variability is of major concern. Three measures of
feed barley price variability are calculated in this study:

1) the variability in the price of barley within the
Crop year;

2) the variability of barley prices in the subsequent
six-month period; and

3) the variability of barley prices relative to U.S.
corn prices.

To compare barley price variability, Lethbridge
off-Board feed barley prices were compared to the U.S.
teed barley prices at Great Falls, Montana and Devils Lake,
North Dakota. As shown in column 1 of Table 4, the
average annual standard deviation in the Lethbridge cash
price, from 1988/89 through 1995/96, was $7.88/mt. This
indicates that the average September cash price in
Lethbridge was on average $7.88/mt above or below the
average price for the crop year. This compares to
$7.88/mt and $7.23/mt measured at Great Falls and Devils
Lake, respectively. Comparisons, among Canadian and
U.S. feed barley prices for each month relative to the
subsequent six months (column 2 of Table 4) from
1988/89 through 1995/96, show similar levels of
variability. As well, substantial differences do not
appear to exist in the variability of Canadian and U.S.
feed barley prices relative to U.S. corn prices in the
Pacific Northwest (PNW) (column 3 of Table 4). This
analysis suggests that Canadian feed barley prices do not

exhibit anymore variability than U.S. feed barley prices.
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Table 3: Canada-U.S. Barley Price Movements and Arbitrage Efficiency Losses

Price movement difference**
- $/mt -

Arbitrage Efficiency loss*
-$ min -

Great Falls Devils Lake Great Falls Devils Lake

[UBR/89 5.154 4.068 16.69 14.43
1¢89/90 2.404 5.334 11.60 17.46
1490/91 1.409 813 (6.27) (3.82)
1991/92 541 .624 (0.86) (2.71)
1492/93 129 286 (0.46) (1.45)
1093/94 2.355 2.088 (10.60) (9.60)
1994/95 6.006 6.875 17.30 19.08
1995/96 21.067 18.955 (33.05) (31.10)
S&/89-95/96 Ave. 4.883 4.880 (0.71) 0.29

enirce: Calculated from weekly average spot barley prices. Lethbridge barley price: high end of daily range data extracted from AGDATA
tatabase, Alberta Agriculture, Food And Rural Development; Devils Lake: local cash prices as reported in AGWEEK; Great Falls: feed barley
srices (cash) USDIA - Montana Grain Weekly Summary.

T domestic demand elasticity = -.53

“hrice movements (Lethbridge less U.S. prices) for each week were calculated versus the average price in the first week of the September.

Table 4: Monthly Average Cash Barley Price Variability, 1988/89 - 1995/96*

Crop Year Subsequent 6 Months** PNW Corn-Barley Basis

-$/mt -
cihbridge Barley 7.88 6.48 11.19
rreat Falls Barley 7.88 6.04 10.72
Jevils Lake Barley 7.23 5.57 11.62
'NW Corn 11.45 8.95 0

Stendard deviation.

*Ihe absotute average of the difference between the average feed barley price in each month relative to the average price in the subsequent
2 months.
“ouarees As caleulated by authors,

t_arter and Loyns Canadian system, they are not unique to CWB grain
marketing and would be incurred by producers and

government in the absence of the CWB as a single-desk

As shown n our empirical results and confirmed by

ne analysis in this report, it is clear that the CWB has

teen able to exercise market power to the benefit of

estern Canadian farmers. However, Carter and Loyns

1996) argued that there are extra costs due to the CWB’s
«arketing of barley calculated at roughly $37/mt.

Our general conclusion is that while some of the costs
Icressed by Carter and Loyns are present in the

seller. Part of the problem with the study by Carter and
Loyns is that the methodology upon which their cost
estimates were based was not spelled out. From a
methodological standpoint, when the CWB is placed in
the context of the entire Canadian grain regulatory frame-
work, many of the costs that Carter and Loyns attribute
to the CWB would disappear. It is possible that costs
could be higher in the absence of the present regulatory

framework and the CWB.
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onclusions

Lhis study clearly establishes that the single-desk
<iing of barley creates more sales revenue for western
madian farmers than would be created if there were
caltiple sellers due to the ability of the CWDB to exercise
varkel power on behalf of western Canadian farmers.
e magnitude ot the additional revenue created varies
< different vears depending upon a number of factors,
<Inding the occurrence and degree of export subsidiza-

s i feed and malting barley markets.

ciiven the dominance of the CWB as a marketer of
Alting bartey in a relatively small world malting barley
rarset, it is not surprising that the benefits of the CWB’s
pigle-desk status are largest for malting barley. In
cntrast to the situation with malting barley, the CWB is
somewhat smaller player in the world feed barley
rarket and, as @ result, its ability to exercise market power
“rough price discrimination, while significant, has less
Can overall impact on prices.

ome of the common criticisms of the CWB market-

1y ~vstem is the lack of arbitrage between the CWB feed
ricy pool return, western Canadian feed barley prices
t chinternational feed barley prices. This study addresses
1iv problem using formal economic analysis to estimate

the associated losses. These losses are small relative to
the price premiums earned by the CWB. Even so, they
could have been significantly reduced by providing the
CWB with added flexibility, including cash trading.

From a policy perspective, the results from this study
provide additional information to policy makers and
producers regarding difficult choices among alternative
marketing structures for Canadian barley. Issues such as
equity and producer risk management are not addressed.
However, it is clear that the CWB has been able to earn
additional revenue from the sale of western Canadian
barley over what would have been achieved under
mutltiple sellers.

Many issues have been raised including those
presented in a highly controversial report by Carter and
Loyns. After an examination of the costs of single-desk
selling identified by Carter and Loyns, it is clear that while
some of the costs are present in the Canadian system,
they are not unique to CWB grain marketing, and would
be incurred by producers and government in the absence
of the CWB as a single-desk seller. This does not mean
these costs should be disregarded in policy analyses. Ways
in which the Canadian grain marketing system can be
made more efficient need to be constantly examined.
Policies that would result in a reduction in these costs
should be explored further.




Endnotes

" Data for 1970 through 1985 were calculated from the barley variety surveys conducted by the USDA. The data
give total area planted and percentages for each barley variety in each state by name. The acceptable 2-row and
6-row malting varieties listed by the AMBA in Know Your Malting Barley Varieties for each state and year were used
to aggregate the data. Only those varieties that were accepted in a particular state in a given year were considered
maiting varieties. Any variety that did not fit this criterion was considered feed.

survey data are available only for California, and no data exist after 1985. A small amount (roughly 3%) of the
area in California was planted to 2-row malting varieties before 1982, and roughly 2% was planted to 6-row malting
varieties before 1973. The data reported for 1982 to 1985 show that 100% of the barley grown in California was
planted to feed varieties.

Data for Australian barley area by state from 1970 through 1979 are from the Australian Barley Board Annual
Reports, and data for 1980 through 1993 are from the ABARE Commodity Statistical Bulletins. Tasmania is not
included because under 40,000 hectares are planted to barley each year.

" Most data for the area planted to spring barley come from the Gerson and Gauger Statistical Digests for the August
to July ¢rop year with the following additional assumptions. Disaggregate data for Finland and Sweden are not
available so it is assumed that these two countries don’t grow any winter barley. Due to data limitations on winter
vs.spring area in some years, the following values were interpolated: it is assumed that Austria has the same winter/
spring area ratio as they did in 1993, East Germany has the same winter/spring area ratio before 1990 as they did in
1990, and Spain and UK have the same winter/spring ratio from 1980 through 1983 as they did during the three
vear average period from 1984 through 1986.

" in testimony at the court case of Archibald et al. v. CWB & HMQ (Federal Court No. T-2473-93) in 1996, Dr. Carter
1igreed that the data he used were inappropriate for arriving at many of the conclusions reached in his study.

" In testimony at the court case of Archibald ¢t al. v. CWB & HMQ (Federal Court No. T-2473-93) in 1996, Dr. Carter
agreed that the starting point for analyzing the impacts of the CBM should have been the date the CBM was
announced (June 3, 1993) not the date it was implemented (September 10, 1993).

I'his model applies regardless of whether the CWB is one of the multiple sellers or not.
~n analysis of the sensitivity of the results in Table 5.3 to changes in the domestic Canadian feed barley demand

lasticity, the excess demand elasticity for Canadian feed barley by the rest of the world, and the cost difference
between malting and feed barley are given in Appendix A.
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Price in the first week of September should reflect the expected value of the new crop at that time. If farmers
erceive that prices have a high probability of rising, they would be in a position to store their grain at that time
and selt it later. Similarly, if there was an anticipated drop in price, this would be reflected in the September price
45> farmers would choose to sell, rather than hold inventory that was expected to be worth less as time passed.

While changes in these prices should generally reflect changes in export prices, we recognize they will not accu-
rately reflect the change in offshore export returns for barley (minus freight and handling charges) when the U.S. is
activelv applying EEP. They are used for the lack of a better export price value.

In-a written rebuttal to the affidavit of Dr. Carter (which included as an exhibit the study by Carter and Loyns
11996)) filed in the court case of Archibald et al. v. CWB & HMQ (Federal Court No. T1-2473-93), Schmitz (1996a)
scriously questioned the costs estimated by Carter and Loyns (1996).




Appendix A: Sensitivity
Analysis

Appendix A.1: Price Impact from Introducing Multiple Sellers (ROW feed demand elasticity equals -5.0)

Feed 6-Row 2-Row Total
Barley Malting Barley Malting Barley Producer
. rop Year Price Price Price Revenue
($/mt) ($/mt) ($/mt) (3 min)

1985/86 (2.03) (92.83) (78.05) - (71)

1986/871 (2.84) (61.54) (31.20) (75)

1 987/882 (9.15) (81.86) (12.17) (132)
188/89 2.70 (71.02) (57.60) (19)
989/90 1.99 (36.05) (46.77) )
990/912 (4.22) (24.60) (2.07) ; (61)
991/92 (2.93) (4.21) (14.27) (43)
192/93 (0.55) (8.37) (31.92) (27)
293/94 (2.37) 1.48 {15.79) (46)
994/95 4.91 (20.37) (37.22) (15)
werage (1.45) (39.94) (32.71) (50)

cotr Lase:
*umes the elasticity of demand for Canadian feed barley in the rest of the world is -5.0.
- umes the Canadian domestic feed demand elasticity is -0.53.
+umes the malting barley price remains at a $15/tonne premium to feed barley.
e quantity of 2-row barley sold as malting barley under multiple sellers is constrained by the UGG estimate.

e quantity of 2-row barley sold as malting barley under multiple sellers is constrained by the CWB level.
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Appendix A.2: Price Impact from Introducing Multiple Sellers (domestic feed demand elasticity equals 1.0)

Feed 6-Row 2-Row Total
Barley Malting Barley Malting Barley Producer
Crop Year Price Price Price Revenue
($/mt) {$/mt) ($/mt) ($ mln)
FOR5/86 (4.77) (95.56) (80.78) (102)
1986/87] (4.35) (63.05) (30.32) (95)
1987/887 (7.08) (79.80) (12.31) (111)
1988/89 0.96 (72.76) (59.34) (37)
1989790 0.76 (37.28) (48.00) (21)
19901917 (7.55) (27.93) (2.30) (99)
1991/92 (6.80) (8.08) (18.14) (83)
1992/93 (4.50) (12.32) (35.87) (65)
1993794 (2.21) 1.64 (15.63) (44)
1994/95 3.95 (21.34) (38.18) (26)
Average (3.16) (41.65) (34.09) (68)

Pase Case:
wsumes the eladticity of demand for Canadian feed barley in the rest of the world is -20.
sovumes the Canadian domestic feed demand elasticity is -1.0.
‘ssumes the mating barley price remains at a $15/tonne premium to feed barley.
" quantity of 2-row barley sold as malting barley under multiple sellers is constrained by the UGG estimate.

“e quantity of 2-tow barley sold as malting barley under multiple sellers is constrained by the CWB level.
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Appendix A.3: Price Impact from Introducing Multiple Sellers (domestic feed demand elasticity equals- 0.20)

Feed 6-Row 2-Row Total

Barley Malting Barley Malting Barley Producer
Crop Year Price Price Price Revenue

($/mt) ($/mt) ($/mt) ($ min)
1985/86 (5.02) (95.81) (81.03) (104)
1986/871 (4.53) (63.23) (29.91) (97)
1987/88- (19.78) (92.49) (14.35) (245)
[O88/89 1.21 (72.51) (59.09) (33)
1989/90 0.96 (37.09) (47.81) (18)
1990/914 (8.14) (28.52) (2.69) (105)
1991/92 (8.15) (9.43) (19.49) (97)
1902/93 (4.75) (12.57) (36.11) (66)
1993/94 (2.89) 0.97 (16.31) (51)
1994/95 11.57 (13.72) (30.56) 66
\verage (3.95) (42.44) (33.74) (75)

wase Case:
ssumes the elasticity of demand for Canadian feed barley in the rest of the world is -20.
ssumes the Canadian domestic feed demand elasticity is -0.20.
ssuines the malting barley price remains at a $15/tonne premium to feed barley.
‘he quantity of 2-row barley sold as malting barley under multiple sellers is constrained by the UGG estimate.

“he quantity of 2-row barley sold as malting barley under multiple sellers is constrained by the CWB level.
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Appendix A.4: Price Impact from Introducing Muitiple Sellers (310 cost difference between malting and feed)

Feed 6-Row 2-Row Total
Barley Malting Barley Malting Barley Producer
t rop Year Price Price Price Revenue
($/mt) ($/mt) ($/mt) ($ min)
“R5/86 (4.88) (100.67) (85.89) (108)
CR6/871 (4.44) (68.14) (30.08) 99)
“87/882 (11.07) (88.79) (13.18) (156)
L8&/89 1.21 (77.51) (64.09) (40)
1Y89/90 0.98 (42.04) (52.78) (23)
1690/912 (7.82) (33.20) (2.50) (105)
1591/92 (6.96) (13.24) (23.30) (99)
192/93 (4.44) (17.27) (40.81) (71)
193/94 (1.63) (2.78) (20.05) (46)
194/95 7.82 (22.47) (39.31) 9
\verage (3.12) (46.61) (37.20) (73)

- Clase:
- ~ures the elastic:ty of demand for Canadian feed barley in the rest of the world is -20.
sumes the Canadian domestic feed demand elasticity is -0.53.
sumes the malting barley price remains at a $10/tonne premium to feed barley.
I'¢ guantity of 2-row barley sold as malting barley under multiple sellers is constrained by the UGG estimate.

b e cuantity of 2-row barley sold as malting barley under multiple sellers is constrained by the CWB level.
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Appendix A.5: Price Impact from Introducing Multiple Sellers ($20 cost difference between malting and feed)

Feed 6-Row 2-Row Total
Barley Malting Barley Malting Barley Producer
- rop Year Price Price Price Revenue
($/mt) ($/mt) ($/mt) ($ min)
O¥3/86 (4.95) (90.74) (75.96) (99)
986/871 (4.48) (58.18) (30.08) (94)
987/887 (11.66) (79.37) (13.18) (156)
O8E/89 0.98 (67.74) (54.32) (30)
089/90) 0.74 (32.33) (43.02) (16)
090/9172 (7.97) (23.36) (2.50) (100)
091792 (8.25) (4.53) (14.59) (93)
992/93 (4.92) (7.74) (31.28) {(63)
993/94 (3.62) 5.23 (12.04) (51)
HYu4/95 5.43 (14.86) (31.71) 4
\werage (3.87) (37.36) (30.87) (70)

ase Lase:

ssumes the clasticity of demand for Canadian feed harley in the rest of the world is -20.

ssumes the Canadian domestic feed demand elasticity is -0.53.

ssumes the malting barley price remains at a $20/tonne premium to feed barley.

the quantity of 2-row barley sold as malting barley under multiple sellers is constrained by the UGG estimate.

Ih: quantity of 2-row barley sold as malting barley under multiple sellers is constrained by the CWB level.
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