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Formal beef alliances and alignment challenges: Issues

In contracting, pricing and quality

Executive Summary

Vertical coordination throughout Canada’s beef $ypihain is imperfect on several
accounts. We observe failures in the establishaxhgrsystem, the established grading
system, a lack of appropriate incentives for inwvestts to promote adding value, and
misalignments due to the increasing industry cotnagon at the processor level. Since
all of these issues are inherently linked, the psegl project has aimed to address them
in an integrated manner. At the heart of this stisdg firm-level analysis of alignment

and risk-management problems at the cow-calf sector

A survey of cow-calf producers in Western Canadalwated their willingness to

participate in beef alliances. The initial part thie survey suggested that cow-calf
producers view auction markets as price competiweperhaps these markets are less
successful at rewarding cattle quality. Very fefatlee surveyed participants had used

contracts such as forward contracts or futuresraots in their cow-calf business.

Slightly over 22 percent of the participants indechthey would not participate in any
beef alliance. The remaining survey group thatimlicate a willingness to participate in
a beef alliance showed a clear preference forah@ing:
» Alliance purchase calves from producer and prodinzere the opportunity to
participate in profit sharing.
* Producers prefer to receive information on indiadlive animal performance
versus individual carcass performance.
* Producers prefer minimal restrictions on productfotocols and numbers of
animals that must be committed to participate eatiance.
A small per head alliance fee paid by the produgas not a major issue in

determining willingness to participate in the aita.



These survey results above suggest the key ishkaesi¢ed to be addressed in alliance
contracts. However it may be difficult to apprapely include price risk in these
contracts if the alliance is also trying to shask rmlong the value chain. Analysis of
secondary price data and other researcher conohugidicate that contracts for Alberta
cow-calf producers that include pricing based ufamhcattle or meat cut out values will
expose producers to more variability in cow-cattires. This risk cannot be effectively
managed with existing market based risk tools. ditwce of cow-calf producer alliance
participants would be a pricing scheme that elingidamost if not all of the downside
risk associated with fed cattle or meat cut outi®al Cow-calf producers risk perception
versus actual level of risk may not always be a&dynThis may create increased
difficulties in designing alliance contracts thgipeopriately share risk along the value-

chain.

Successful alliance schemes that include cow-aalfiycers require more work on the
compensation scheme. Specific risk-based compensatchemes need to be explored in
more depth and in the broader context of the kdyevahain members to develop more
appropriate alliance contracts. The divergence éetwperceived and actual risks

deserves particular attention.

Results from our analysis on price spreads and ettigm at the packer, wholesale and
retail level suggest that the industry has becoomeesvhat more competitive since May
2003. While there were no noticeable differencawben western and eastern regions of
Canada, large disparities in price spreads weraddoetween Canada and the US.
Competition issues were not too dissimilar in thwe tountries with some evidence of
imperfect competition pre-BSE (1980- May, 2003)Ganada and US, but much less

evidence after May 2003 in both countries.
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| Introduction and project objectives

The study set out to address alignment problentBanCanadian beef industry through
both a firm-level and an industry-level analysigev&al deficiencies and issues in
vertical coordination throughout Canada’s beef uppain were initially identified, and
several analyses were identified to address them.

1. The pricing system From the US as well as from Europe, we have riogn
evidence that the established pricing system, iitlwhase price is tied to a cash market,
has major flaws (Purcell, 2000; MacDon&dal, 2004). Deficiencies in the established
pricing system appear to be even more prevalenCamada (Schroeder, 2003).
However, it is also well documented that contraeis provide appropriate incentives for
long-term investment to supply chain members, a§ ageimprove alignment of cattle
gualities supplied with final consumer demands ¢Bllir2000; Bailey, 2003; MacDonald
et al, 2004). As for Canada, there is evidence tham&bralliances have not been
embraced on a large scale by industry members (WWRxadt and Grosenick, 2003, p.31).
This suggests that there is economic potential éoekploited from such improved
alignment through innovative pricing schemes int@mting schemes in the Canadian

market.

2. The grading systemConsidering that Canada uses the copyrightedrgyadandards
employed in the US (a high degree of associatippraximately 85%, exists between the
marbling standards of the Canadian and Americam lgjgality beef grades: CBEF,
2005), it is tempting to conclude that inadequatedgs and the related quality variation
problems that have been identified for the US (BiirR000), can be partly made
responsible for the lack of alignment in Canadaxdklebank and Hobbs (2004) support
this assertion for Canadian beef by emphasizing tha, it is widely recognized that the

existing Canadian and U.S. grading systems dodwitify adequate proxy variables for

! “One place Canada lags behind the U.S. is withndsyto the number of fed cattle that are beind enla value-based grid.”
Schroeder (2003), p.12.



measurements of eating quality such as tenderhgsg)? Further, based on the beef
quality audit that was conducted in Canada in 1998Van Donkersgoed et al. (2001)
conclude that Based on August 1998 to July 1999 prices, it wasnated that the
Canadian beef industry lost $82.62 per head prasgser $274 million annually, from

quality nonconformities, which was an increase filt885”

3. Lack of appropriate incentives for investment topromote adding value The
implications from inadequate grading and ineffextivarket reporting have been felt in
the US in terms of lack of investment and innovataf value-added beef products
(Purcell, 2004). Similar observations with regatdsthe lack of innovation in value
chains can be made for Canada, although this caratily explained by the past strong
export dependence on low value-added beef prodilesertheless, given the current
desire to find new target markets and to recaptiiose that were previously held by
Canada, appropriate investment and innovation ineendeserve top priority.

4. Industry consolidation Recent changes in the Canadian beef industrgtatel are
reflected in a small number of mid-sized processohe related emergence of thinner
spot markets for slaughter cattle has cast doulthercompetitiveness and fairness of
pricing mechanisms used. Wood et al. (2003) haeeetore emphasized that industry
consolidation and related pricing issues pose amepncern to the Canadian beef
industry (p.15)

Given the above challenges to the Canadian beefing the research project tried to

address the following issues:

(1.) How can contract incentives and formal beef hénces help to overcome
undesirable quality variation? A recent survey of cow-calf producers in western
Canada revealed that cow-calf producers have, ocerage, apreference for a

combination of live weightaind carcass quality pricing, even though using thisinpg

2*In an Alberta survey, over 30 percent of steaks 85 percent of roasts purchased in a six monibgwere ranked as
unacceptable for tenderness by a trained lab gBnelvin and Ulrich, 1999).” Brocklebank and HobB8@4), p.7.

3 Similar concerns have been raised for the US maSketroeter and Azzam (1990); Schroeter, AzzamZiraghg (2000); Azzam
(2003).



method means that they incur some of the risk @ssacwith variability in cattle quality
(Brocklebank and Hobbs, 2004). This important resuiggests that an analysis of
incentives as part of contracts and beef alliameesitical for achieving desired quality
changes. Further, Brocklebank and Hobbs (2004) dotirat, ‘Overall, the risk of
opportunistic behaviour as a result of investmargpecific assets is minimal and has not
had a great impact on the degree of supply chaiordioation” (p.58). This finding
emphasizes that an analysis of alignment issuéiseitbeef sector should focus on other
issues than production and health protocols, asetltan be considered as relation-
specific investments. Instead, the question is whbkt monetary incentives and other
attributes of beef alliances (and incentive congratherein) can have. Further the
guestion of this study was to what extent our tsswould confirm the findings of
Brocklebank and Hobbs (2004), since this study ezeslucted in December of 2003.

(1.a.) What pricing mechanisms provide appropriate incentives for quality
consistency and improved alignment?The general conclusion of Brocklebank and
Hobbs (2004) is that a pricing system based salrlgarcass quality remains unpopular
with many cow-calf producers. More specificallye thtudy results suggest that cow-calf
producers are willing to bear some price risk byingpecompensated through a
combination of live weight and carcass quality jmgc Therefore, our study aimed to
capitalize on this finding by analyzing produces#llingness to manage risks (a) through
participation in alliances, where producers woulaly pcertain price premiums (or
requirements to be compensated) for specific congnad alliance characteristics, and (b)
through other means outside of the direct allianetationship.

More support to proceed in this way comes fromudysfunded by the NBDIF (Wood et
al. 2003), which has also identified that sevemt klayers in the Canadian beef supply
chain support the incorporation of retail priceithe compensation formula for beef
producers (p.25, 29). Also, the fact that Canadas s mandatory individual animal
identification program lends support to an invesiign of pricing schemes that tie

producer compensation closely to retail prices.



(1.b.) Managing risks within contracts and encouragng successful participation in
formal alliances: Since cow-calf producers were found to have amigffto contracts
that do not expose them to additional risk by Ingkcompensation to processed beef and
retail prices, the Brocklebank and Hobbs (20043lstproposes two ways to encourage
producer participation in such alliances. Firse #uthors propose to focus on cow-calf
producers’ education with regards to benefits gfid-based pricing system. Second, the
authors propose to use methods so as to help dudild to manage their exposure to risk.
This project also tried to evaluate possible bésetd producers of managing risk

exposure more extensively.

(2.) Analysis of price spreads and competition preand post-BSE:A coherent firm-
level analysis of improved pricing mechanisms asi-management tools needs to be
placed into the overall industry context. Acknovged) the limitations in terms of access
to firm level data for the highly concentrated meatker industry (Brocklebank and
Hobbs 2004, p.5), our study set out to analyze @ditign issues in the US and Canada

at the aggregate level (producers, packers, whelssaetailers).

Our analysis in this report consists of three paRart one (section Il) includes a
descriptive analysis of cow-calf survey particigaand an experimental study of beef
alliance participation. Part two (section Ill) aymds risk attitudes and risk management
issues facing cow-calf producers. Part three (@edl) explores market power issues in

the US and Canadian beef industry.



Il Analysis of cow-calf survey and beef alliances

[I.1. Cow-calf producer survey

This study covers four Western provinces, namelyjtidh Columbia, Alberta,
Saskatchewan and Manitoba. Based on a membershifhdit was made accessible by
one of the beef producers associations (Alberte),as a result of the other associations’
active efforts to approach cow-calf producers fartipipation in this survey, 951 cattle
producers were contacted by telephone. The scofte &urvey was severely limited due
to the constraints that most beef producer assocgtfaced in terms of making
membership lists accessible for our research petplstially, the 2001 Agricultural
consensus was used to identify how many cow-calflycers should be contacted from
each province and from each region within a giveovimce, such as to guarantee a
representative sampling. However, due to the iitgbib contact producers directly
outside of Alberta, this sampling information couldt be used outside of Alberta. As a

result, it was expected that our survey would tesuhn over sampling from Alberta.

During the telephone screening, the producers \irsseasked whether they would in
principal be willing to participate in an onlinergsay. The respondents were then told
that the same survey could also be completed daningn-site interview, where trained
students would use an electronic version of thevesuron a laptop. No financial
incentives were given for participation. The survegried in length, since it was
constructed in a tree-structure, to circumvent tjoes most effectively that would not
apply to a particular type of cow-calf producer. @rerage, it took 15 to 20 minutes to
complete a survey. Of the 151 cow-calf produceet garticipated in the survey, 100
were surveyed on-site, and the remaining 51 comgléte same survey on-line. It should
be noted that until spring of 2006, we had only Tbbnpleted surveys, which were
obtained through the above sampling procedure. nguthe summer, a privately
organized group of beef producers from north of ek (Alberta) raised their interest
in participating in the survey, as a result of whiwe obtained another 41 completed

surveys.



Especially due to the over sampling of Alberta pets, the question is how
representative the survey population is relative tlhe entire Canadian producer
population. Compared to the 2001 Census of Aguceltand compared to the survey
population of Brocklebank and Hobbs (2004), thedpoers in our sample have a larger
beef cowherd size (Table 1, p.7). The sample s ahigher education level compared
to the 2001 census data. The sample is also youhgerthe census population, but
slightly older than that of Brocklebank and HobB8Q4).

As shown in Figure 1 (p.8), the majority of respents (50%) belong to the category of
mainly cow-calf operations. The distribution of agasses across on-line or and on-site
surveys was of interest, since it was hypothestbedl younger respondents would be
more likely to choose an on-line survey rather thanon-site interview. However, the
distribution was not as clear cut. As shown in Fg (p.8), more than 71% of
respondents from the age group 31-41 completeduheey on-site, and more than 79%
that were age 61 and older completed the survesiten-



Table 1. Comparison of the sample population

Percentage in Category

Census
of Agriculture (2001)

Brocklebank and
Hobbs (2004)

This study

Gross Revenues ($'000' s)
0-10

10-49

50-99

100-249

250-499

500+

21.00%
29.00%
14.00%
20.00%
10.00%
6.00%

6.00%

11.00%
16.00%
30.00%
23.00%
14.00%

No Comparable Data

Available

Farm Income from Beef

Less than 25% No Comparable Data No Comparable Data35.45%
Between 25% and 50% Available Available 11.82%
More than 50% 52.73%
Alliance Participation

Yes No Comparable Data 15.00% 76.36%
No Available 85.00% 23.64%
Herd Size

0-50 20.00% 38.18%
50-100 Avg. Canadian Herd Size:18.00%

100-150 53 Head; Avg. Western 20.00% 36.36%
150-200 Canadian Herd Size: 67 21 ggo

200-300 Head 10.00% 19.09%
300+ 11.00% 6.36%
Education*

High School 62.00% 29.00% 53.64%
College 27.00% 27.00% 28.18%
University 11.00% 11.00% 18.18%
Age®

Less than 35 11.50% 35.00% 21.82%
35-60 53.60% 62.00% 62.72%
60+ 34.90% 3.00% 15.45%

Source: Statistics Canada & Brocklebank and Hobbe4)

* The Census of Agriculture (2001) uses categories of ttessgrade 9”; “grade 9-12”; ‘post secondary
(non-university”; and “post secondary (university)”.
® The survey used in this study categories age of resptmde “ under 30”; “31-40"; “41-50"; “51-60"

and “60+".



Figure 1: Type of cattle operation
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Figure 2: Distribution of participants across age goups
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Respondents’ educational levels are categorizélras ways, 1) high school; 2) college;
and 3) university. As expected, Figure 3 shows teapondents with higher levels of

education completed the survey on-line.

Figure 3: Survey participation and levels of educabn
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As Figure 4 shows, producers who were willing tanptete the survey on-site where
more income-dependent on beef production comparqudducers who completed the
survey on-line. More than 70% of the on-site reslgoms earned more than 50% of their

farm income from beef production.

Figure 4: Farm income from beef production
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As Figure 5 shows, producers were also asked ioateltheir level of satisfaction with
regular auction markets in terms of (i) rewardihg gualities of cattle, (ii) in terms of
professional livestock handling and (iii) in termsachieving a competitive price (on a
scale of 1-5 where 1 is “they performed extremesiliyv2 is “very well”, 3 is “ quite
well”, 4 is “ not very well”, and 5 is “ extremelgoor”). Perhaps most surprisingly was
the finding that the greatest level of satisfactias expressed for the auction’s perceived
ability to achieve a competitive price (22% of ttespondents stated that the auction
performed extremely well in this regard). Howewas, expected, the auction’s ability to
reward cattle qualities was judged most poorly, garad to both the price function and
the ability to professionally handle livestock @5f the producers stated that auction
markets perform extremely poor, and 9.5% stated tthey perform not very well in

terms of rewarding cattle quality).

Figure 5: Performance of regular auction markets
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Cow-calf producers were also asked about their etenty strategies for their 2004 calf
crop. As shown in Figure 6, more than 70 percemespondents indicated that they sold
their calf crops in 2004 as weaned calves. Aboup&@ent of beef producers indicated
that they retained ownership and about 50 percémespondents indicated that they
handled their calf crops as replacement heifere fiémaining calves were “sold as

10



preconditioned calves” (30%) or put to others ud®%). The latter included

“backgrounding the light calves”, “slaughtered parsonal use”, etc..

Figure 6: Marketing strategies for 2004 calf crop
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Using a ranking technique, respondents were as&ethdicate their most preferred
marketing strategy through which they handle tin@aned calves in 2005. As Figure 7
shows, auction markets are the most frequently usarketing strategies (more than
80%). The next most frequently used marketing cehnas selling the animals directly

to finishers (more than 45%).
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Figure 7: Marketing strategies for weaned calves i2005
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As Figure 8 shows, the use of the above marketiamels for weaned calves differed
substantially across on-site and on-line resporsddnt particular, nearly 90% of all
animals in the sample that were sold directly teshers were sold by participants that
completed the survey on-site.

Figure 8: Marketing strategies for weaned calves aording to type of survey
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Producers were also asked about their experienesing contractual arrangements in
2005. As Figure 9 indicates, 49 percent of respotsdese informal agreements, and only
12 percent of producers use formal contractual eagemts. About 39% of the

respondents indicated that they had never usedafocontracts before to market their

calf crop.
Figure 9: Use of formal contracts and informal agrements
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©
c
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= 20.00 -
S 11.92
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0.00
No Yes, through formal Yes, through informal
contractual agreement agreement
Use of formal or informal agreement to market 2005 calf-crop

In order to explore the types of contracts and-nglhagement options that producers
used further, we inquired about producers’ expeeenf using pre-specified pricing

contracts (i.e., future and forward contracts), aodtom feeding contracts in cattle
marketing. As shown in Figure 10, fewer than 15ceet of producers have experience

with either futures or forward contracts.
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Figure 10: Use of contracting
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We also asked respondents about their differemttegjies in retaining ownership to
background. The majority (50%) feed on their owmfawhereas less than 11% retain
ownership through a feedlot operation (Figure 11).

Figure 11: Retaining ownership to background
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For those producers who sold at the backgroundiages we were interested in how
price premiums and discounts were determined. AsrEi12 shows, about 14% of the
producers indicated that a regional average pries wsed in selling cattle at the
backgrounding stage. More important was the achraked (37% of respondents),
followed by other quality-related specifications9O% of respondents) in determining

premiums and discounts.

Figure 12: Factors determining premiums/discounts abackgrounding stage
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For sales of finished cattle, only 12 percent & fremiums/discounts were associated
with quality grades or yield grades (Figure 13)sdaunt scales for carcasses above a
particular weight class were used more frequenB¥%). More than 35% of the
producers had experiences with premiums/discoums Wwere associated with other

specifications related to carcass weight.
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Figure 13: Factors associated with premiums/discous for sales of finished cattle
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Further, we asked respondents whether they wouldiltieg, in principle, to consider
participation in a formal agreement between coviqpedducers and other members in a
value chain, and more specifically where this waendiail participation in a beef alliance
that is developing niche markets. About 22% of salfvey participants declined this
question (Figure 14).

Figure 14: Beef alliance participation
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@ No, Iw on't participate in a beef alliance

| Yes, i will participate in a beef alliance

The remaining participants (78%) were told to assuhat their animals were close or
ready to qualify for participating in an allianagich that they could then consider several

scenarios, i.e. several types of beef allianceshtmse from. The analysis of the choice

guestions are in the next section.
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[1.2. Analysis of beef alliance participation

[1.2.1. Specification of beef alliances

The different types of alliances between which a@M- producers could choose were

described in terms of sales type, production padnformation sharing scheme and

membership fee. These attributes and attributeddere shown in Table 2.

Table 2: Attributes and Attributes Levels of ChoiceExperiment

Beef Alliance

_ Level 1 Level 2 Level 3 Level 4
Attributes
Sell to alliance, _ _
] Retain Retain
Sell to alliance, bonuses based on _ . .
Sale Type _ _ ) ownership, NO  ownership, profit
NO profit sharing animal . . .
profit sharing sharing
performance
Information _ _ carcass,
. live performance, live performance, Carcass, group )
Sharing S individual yield
pen individual data data
Scheme & grade data
NO restrictions on o Restrictions on  Restrictions on
o NO restrictions on o o
vaccination and o vaccination and vaccination and
, o vaccination and o o
Production use of antibiotics o use of antibiotics use of antibiotics
_ use of antibiotics , ,
Protocols & NO min. _ & NO min. & min. number
_ & min. number of .
number of animals _ number of of animals
_ animals required , , _
required animals required required
Membership
$5 $10 $20
Fee

1. Sales Type (marketing methods)

The attribute of sales type includes different corabons of marketing strategies
adopted by cow-calf operations, including details the compensation scheme. The
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marketing strategies are direct sale to the aldammd retained ownership. The
compensation scheme is a profit sharing schemeallmasanimal performance.

2. Information Sharing Scheme (data sharing)

The attributes of information sharing schemes ideldive performance per pen or
individual live performance data, and carcass @&ta group of animals or individual
carcass data. Live performance data per pen rapsefiee status quo of information

exchange adopted by current cattle auction markets.

3. Production Protocols and quantity commitment

Production commitments were considered as very itappbecause they determine the
quality control practices adopted by beef producéns this study, the production
commitments include production protocols and qugntommitments. Production
protocols refer to the use of antibiotics and dpecestriction of vaccination. Quantity
commitment was represented by number of minimurthecegquired by the beef alliance.

4. Membership Fee

In order to gain insight into the effect that diffat membership fees have on a
respondent’s willingness to participate in a progréour levels of membership fees were

included.

[1.2.2. Empirical Results

Our empirical results are based on two models. Tir model (“beef alliance
participation model”) explored what types of cowfgaoducers were willing (or not) to
participate in a beef alliance in principle. Thecasd model (“beef alliance choice
model”) analyzed what type of cow-calf producergsewsilling to opt for which types of
beef alliances. The following discussion providedyothe key results and statistical
tables (in the appendix). Those readers who wisgkxptore more details of the statistical

approach should consult Lan (2006).
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[1.2.2.1. Beef alliance participation model

The estimation results that were used to analyze ltbef alliance participation is

presented in Table Al1.1.

1. Survey Type

The estimates suggest that participants in on-siterviews were less likely to

participate in a beef alliance.

2. Producer Type

The results suggest that if a beef enterprisenmstdd to a cow-calf operation, the
producer is unlikely to participate in a beef aite. On the contrary, producers who

have mixed production characteristics are mordylit@ participate in a beef alliance.

3. Age

Our expectations of the effect of producer age eef lalliance participation choice are

indeterminate. On the one hand, older and more rexxpeed cattle producers might

recognize the advantages of alternative marketmgngements such as beef alliances
and, thus are willing to adopt them. On the otreerd) older producers may be slower to
adopt newer marketing alternatives. The estimate®ur the latter explanation, as

younger producers were found to be more likelyadipipate in a beef alliance.

4. Education

It is expected that more educated producers are fik@ly to adopt alternative marketing
practices. Indeed, the results suggest that proglwaiéh high school and lower levels of

education are less likely to participate in a Bkhnce.

5. Beef Cowherd Size

Our findings indicate the smaller cow-calf operaticare less likely to participate in a
beef alliance.
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6. Useof Information

The variable representing producers’ attitudes tdwasing information sources (e.g.,
marketing data, contract data, data on cost ofymtboh, production and processing data)
is not significant in the model. However, the pesitsign is expected, since it implies
that producers who are using information sourcéiselg for management purposes are

more willing to participate in a beef alliance.

7. Experience of Using Retained Ownership and Contracts

It was expected that producers who have experieretaithing ownership and contracts
would be more likely to participate in a beef alte (because either of these two
strategies implies a closer vertically coordinatedrketing relationship throughout the
value chain). This expectation was only met in tase of prior experience with

contracting. The estimate for the experience watlined ownership is significant at the
10% level with a negative sign, which suggestsgatiee attitude toward participating in

a beef alliance. In contrast, the positive signtloa estimate for experience of using
contracts suggests that prior contracting expeeidras a positive impact on beef alliance

participation.

[1.2.2.2. Beef alliance choice model

The stated preference results are shown in Tabl2 &hodel 2 is the final model).

Most strikingly, our estimation results suggestt thane of the attributes that represent
“production protocols” have a significant influenoa the choices between different
alliance types. The remaining results are as faligywusing the descriptions as in Table
3.
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Table 3: Variable description used in the choice geriment

Variable Descriptions
S1 Sell to alliance, NO profit sharing
S2 Sell to alliance, bonuses based on animal performance
S3 Retain ownership, NO profit sharing
S4 Retain ownership, profit sharing
D1 live performance, pen
D2 live performance, individual data
D3 Carcass, group data
D4 carcass, individual yield & grade data
P1 NO restrictions on vaccination and use of antibiotics & N@.mumber of animals required
P2 NO restrictions on vaccination and use of antibiotics & mimber of animals required
P3 Restrictions on vaccination and use of antibiotics & NO mirmber of animals required
P4 Restrictions on vaccination and use of antibiotics & min. memof animals required
FEE $0,$5,$10,$20
SRT Survey Method(1=on-site interview; otherwise 0)
AGE Producer Age(1= less than 50;otherwise 0)
EDU Producer's Education (1=less than high school(include@)wibe 0)
INCOME Farm Income from Beef (1 =less than 50%; otherwise 0)
HERD Beef Cowherd Size (1=Less than 150 heads; otherwise 0)

1. Sales Type (marketing methods)

Option S4 (retain ownership, profit sharing) has statistically significant impact on
producers’ choices. The estimates for S1 (Selllianae, NO profit sharing) indicate that
producers reject this marketing strategy, wherbasrésults for S4 (Retain ownership,
profit sharing) indicate a positive attitude towanis marketing strategy. The following
order of producers’ preferences for the attributeades type (from high to low) can be
derived: “sell to the alliance, bonuses based amanperformance”, “retain ownership,
profit sharing”, “retain ownership, No profits shay” and “sell to alliance, No profit
sharing”, respectively. The difference betweenl|“gelalliance” and “retain ownership”
suggests that cow-calf producers opt away fromaes with potential profits resulting
from retaining ownership, toward scenarios wherdifgrcan be realized in a fast way. In
this situation, a marketing strategy similar to taarc markets (i.e., sell to alliance
directly) is perceived to be superior to a closertically coordinated relationship (i.e.

retain ownership).
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2. Information Sharing Scheme (data sharing)

The estimation results suggest that this categdryattributes strongly influences
individual choice behavior. The only attribute inist category that does not have a
significant impact on choice behaviour is D4 (cas;andividual yield & grade data).
The preference order appears to be that produtersse from D2 (live performance,
individual data), D4 (carcass, individual yield &ge data), D1 (live performance, per
pen), and then D3 (carcass, group data). Simitartye attributes of sales type, cow-calf
producers’ preference for the information sharingesnes is limited to a low intensity
level of coordination scheme. Respondents appeapttaway from the spot cash market
(live performance, per pen), towards a closer lefetoordination (live performance,
individual data). Hence, the results also sugdest producers’ prefer using individual
data rather group data (D1: pen, D2: group).

3. Production Protocols

The results suggest that all attribute levels abtiuction protocols” are insignificant in

affecting producers’ choice behavior. Producergfgnences are in the following order:
P2 (NO restrictions on vaccination and use of aotiits & minimum number of animals

required), P3 (restrictions on vaccination and afsantibiotics & No minimum number

of animals required), P4 (restrictions on vaccoatand use of antibiotics & minimum
number of animals required), and P1 (No restrigiamn vaccination and use of
antibiotics & No minimum number of animals requixedhus, producers appear to
perceive the restriction in terms of the minimumminer of animals as least restrictive.
Further, the producers’ positive attitude towardegoting “restrictions on vaccination and
use of antibiotics” could be interpreted as prodsi@ticipating more quality control and

restrictions to be forthcoming in the future.

4. Membership Fee

The results suggest that, as expected, higherdieetess likely to induce producers to
participate in the alliances offered. However, @liph the results suggest that
membership fees play a significant role in a prediscchoice behavior in participating in

alternative beef alliance, its effect is small.
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[1.2.2.2.a. The impact of demographics

We examined the effect that demographic charatitxibave on an individual’s choice
of a beef alliance. The results suggest that smbtef producers prefer an information
sharing scheme using individual live performancéaddn the case of D4 (carcass,
individual yield & grade data), the results suggegtositive attitude toward information
sharing scheme that uses carcass, individual giedlgrade data. However, the estimates
also suggest that the smaller beef producers doprefer a beef alliance with an
information sharing scheme of D4. Further, theultsssuggest that low income beef
producers are not willing to choose a beef alliamgth a sales type of S4 (retain

ownership, profit sharing).

11.2.2.2.b. Willingness to Pay
The willingness-to-pay estimates are instructivedomparing the ranking of attributes

and attribute levels. For both the entire sampleredpondents (the unconditional
population, i.e. including producers that refusexd garticipate in alliances) and
respondents that participated in the choice exp@rirfconditional population), the most
important attribute for a beef alliance is the mnfiation sharing scheme. Producers
associated higher marginal willingness-to-pay withe performance, individual data”
compared to “carcass, individual yield & grade tlavé the option “Carcass, group data”
was valued least by producers in this sample. €tersl most important attribute is sales
type. Producers are willing to pay between $15t@/d and $6.43/head for the attribute
of “sale to alliance, bonus on the animal perforogdnand “retain ownership, profit
sharing”, respectively. The least important attiéis related to the production protocols;
producers are willing to pay only $5.06/head foe thttribute of “No restrictions on
vaccination and use of antibiotics & minimum numbé&rnimals required” while they
are not willing to pay for the attributes “restiizcts on vaccination and use of antibiotics
& No minimum number of animals required” and “régtons on vaccination and use of
antibiotics & minimum number of animals required®s expected, producers were also

not willing to pay for “sale to alliance, No profiharing”.

23



[1.3. Alternative Beef Alliance Scenarios

The insights from those scenarios can be used piorx producers’ motivations for
choosing new and different types of beef alliaringbe future.

1. Alternative Beef Alliance Scenario (S2 vs. $4)

The first scenario assumes that there are twonaliees, Alliance A and B. Both of these
alternatives have the same attributes except lieasdles type in alternative A is “sell to
alliance, bonuses based on animal performance’evthé one in alternative B is “retain
ownership, profit sharing”. A cost reduction of 5&%the membership fee in Alliance B

is required to equalize the probability of choodiegween these two sales types

2. Alternative Beef Alliance Scenario (D2 vs.D4)

The second scenario assumes that both of thesatlters have the same attributes
except that the information sharing scheme in édtive A is “live performance,
individual data” while the one in alternative B'tarcass, individual yield & grade data”.
In this casea cost reduction of 66% of the membership fee iileAte B is required to

equalize the probability of choosing between thesealternatives.

3. Alternative Beef Alliance Scenario 3 (P2 vs. P4)

Alternative A has the same attributes as B exchpt the production protocols in
alternative A is “No restriction and min. number afimals required” and the one in
alternative B is “Restriction and minimum numberamiimals required”. In this case, a
cost reduction of 55% of the membership fee foiahlte B is required to equalize the

probability of choosing between these two produngiprotocols.

The scenarios reported above were designed byinghiftom the most preferred

attributes toward the attribute level with the leghdegree of vertical coordination in the
choice experiment. These results suggest a significost reduction associated with the
shifts in a single category of attributes. Consitgithe small magnitude for the price

factor (i.e., membership fee) in this sample, pegrs that the incentive problem toward
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the higher degree of vertical coordination canresblved only by reducing the financial
commitment of participating in a beef alliance. §Buggests that the trade-off between a
significant cost reduction (in terms of the levéparticipation fee) and an improvement
in vertical coordination requires a different, moedined type of compensation scheme

that accounts for risk more explicitly.

[I.4. Summary and policy implications

In sum, our results suggest that cow-calf produseesbenefits in participating in those
beef alliances that were presented to them. Thegapto see the underlying benefits
from increasing formal contracting and the resgltimproved coordination between

actors in the beef supply chain.

The following variables significantly affected thmeef alliance participation: survey
method, producer type, age, education, beef cowkere, and experience of using
retained ownership. Somewhat unexpectedly, cowqmalélucers that were interviewed
through on-site surveys were found to be unlikeyparticipate in the beef alliances
presented. Considering the entire sample (respdnses both the on-line and on-site
interviews), farms that were limited to cow-calfepations were found to be unlikely to
participate in a beef alliance. On the contrargdpicers who have mixed production
characteristics are more likely to participate ipe@f alliance. Further, younger producers
are more likely to participate in a beef allianbart the older producers. Producers with
relative lower educational level (i.e., high schaotl less) are less likely to participate in
a beef alliance than those more educated produtkeessmaller cow-calf producers are
less likely to participate in a beef alliance thia large producers. Producers who have
experience using retained ownership are less liteelyarticipate in a beef alliance than
those producers who did not retain ownership befofee demographic and
socioeconomic characteristics that do not signitiigainfluence or do not have a strong
influence on respondents’ choice behavior incluglgondent’s income, attitude toward

use of information and the experience of using mamk or production contracts. Most
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of these empirical results from the beef allianagipipation model were consistent with
prior hypotheses (i.e., expected sign) that youngeore educated and larger beef
producers may be expected to more likely use efradtive marketing arrangements in
cattle business such as strategic beef allianacki¥bank and Hobbs (2004) found that
the beef cowherd size, age, education impact ortrémsaction characteristics of cow-
calf producers, and influence their choice behawiaadopting alternative marketing and

production practice.

It is worth emphasizing that producers’ use of piitbn and management-related
information does not have a significant impact diaace participation, although a
positive relationship between them was as expectedvas expected that the need for
information sharing is one of the major incentif@sbeef producers to closer vertically
integrate. Because the participants and non-paatnts were distinguished through the
hieratical structure of survey questionnaire, dhier exploration of the attitude toward

information sharing was examined through a secoodet

The results from the second model suggest that attebutes of “sales type”,

“information sharing scheme” and “membership feghgicantly affect the respondent’s
choice behavior. Producers appear to opt away ftenstatus quo of non-integration,
toward a closer coordinated beef marketing andywrooh system. Production protocols

did not have a significant impact on the resporidasttoice behavior.

The results obtained from the second model furtuggest that the following order of
producers’ preferences for the attribute of saype t(from high to low) can be derived:
“sell to the alliance, bonuses based on animalopmdnce”, “retain ownership, profit
sharing”, “retain ownership, No profit sharing” atgkll to alliance, No profit sharing”,
respectively.

Considering respondents’ attitudes towards infoionagharing schemes, there appears to

be a clear preference to opt away from spot cagtketsg(live performance, per pen),
towards a closer level of coordination (live penfi@nce, individual data). Following
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“live performance, per pen”, the respondents’ meeferred choice is to use information
sharing scheme of “carcass, individual yield & grathta”, followed by “carcass, group
data”. The results also suggest that producersiprefing individual data rather group

data.

With regard to the attribute of “production prottgfp each level of this attribute
insignificantly affects the respondent’s choice degbr. But the magnitude and sign of
coefficient estimates suggest that producers’ peefees for production protocols are in
the following order: “No restrictions on vaccinati@and use of antibiotics & minimum
number of animals required”, “restrictions on vaation and use of antibiotics & No
minimum number of animals required”, “No restrictso on vaccination and use of
antibiotics & No minimum number of animals requiteshd “restrictions on vaccination

and use of antibiotics & minimum number of animaguired”.

The attribute of ‘membership fee’ examined the oesient’'s preference for different

level of financial commitments to beef alliances. é&xpected, an increasing participation
fee lowers the respondents’ utility and willingnésgarticipate in an alliance. However,

the small magnitude of the estimated coefficiead @uggests that this effect is slight.

The interactions terms with demographic variabledicate that only income and beef
cowherd size have a significant impact on the redpot’s choice behavior. The
interaction terms also suggest that compared gretdveef producers, smaller ones prefer
an information sharing scheme that relies on imdial live performance data. The
cumulative effects also suggest that the small&f Ipeoducers do not prefer a beef

alliance with an information sharing scheme of teas, individual yield & grade data”.

With regards to different farm income levels, thencilative income effects suggest that
lower income beef producers are less likely to sleom beef alliance with a sales type of
‘retain ownership, profit sharing’ compared to highome beef producers. However, the
farm income level does not have significant impatthe preference for different levels
of membership fees.
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Overall, the most important attributes for a bebiiace is the information sharing
scheme. Producers have greater preferences fergévformance, individual data” rather
than “carcass, individual yield & grade data”. Toesults further suggest that the second
most important attribute is sales type. Producersadlling to pay between $15.26/ head
and $6.43/head for the sales type options that weadable (“sell to alliance, bonus on
the animal performance” and “retain ownership, pprefiaring”, respectively). However,
and as expected, producers are not willing to payhe attribute of “sell to alliance, No
profit sharing”. The least important attribute islated to the production protocols;
producers are willing to pay only $5.06/head foe thttribute of “No restrictions on
vaccination and use of antibiotics & minimum numbé&rnimals required” while they
are not willing to pay for the attributes “restiiects on vaccination and use of antibiotics
& No minimum number of animals required” and “régtons on vaccination and use of

antibiotics & minimum number of animals required”.

The results of this analysis enable us to highligbtme issues regarding formal
contractual arrangements and the design of stratalljances in the Canadian beef
industry. Given the assumptions and the limited@amsize of this study, the following

implications can be derived:

(1) Although the use of conventional auction marketsiél a dominant marketing

strategy in the current beef supply chain, cow-patiducers recognize the limitation of
spot cash transaction where consumers’ needs émifgpqualities can only be matched
imperfectly. This is reflected in the fact that coalf producers show a positive attitude

toward alternative marketing arrangements suclrasegic alliances.

(2) Cow-calf producers are willing to move from thetgsaguo of no coordination toward
a higher level of vertically coordination. Howevéhey are not willing to choose the
highest level of vertical coordination. The highlestels of vertical coordination such as
“carcass, individual yield and grade data”, andstiietions on vaccination and use of
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antibiotics & minimum number of animals requirediply a required increase in relation
specific investment. The transaction cost litematsuggests that producers’ utility will
decrease with an increasing investment in assealfgiy as the potential for hold-up
increases (Williamson 1985). The results therefsuggest that cow-calf producers
appear to recognize the increasing danger of bleéhdrup. But the results also suggest
that producers consider the benefits from being &blaccess individual yield and grade
data to be smaller than the costs associated withup and relationship-building in a

value chain (beef alliance).

(3) Previous research on the Canadian beef industrgdbas the transaction cost
framework of Williamson (1985) suggests that thek rof opportunistic behavior as a
result of required investment in specific assetsiigmal, and has not had a great impact
on the degree of supply chain coordination arou@B2Brocklebank and Hobbs 2004).
Our insignificant coefficient estimates for “prodien protocols” suggest that producers
perceive that such relation-specific investmenis aot key inhibitors for improving
alignment in beef alliances, and are thus in linth Brocklebank and Hobbs’s (2004)
findings. However, considering our conclusions fr¢2) with regards to producers’
perceptions towards other relation-specific investta, our overall findings are not as
conclusive as Brocklebank and Hobbs (2004). Thisethievidence can be attributed to
the fact that our analysis has allowed for moreete®f relation-specific investments.
Nevertheless, if we consider producers’ responsas the choice experiment with other
responses in the survey, there appears to be tikedividence that producers are very
aware of hold-up, trust and relationship-buildisgues in beef value chains.

(4) To address the incentive problems that cow-caltipcers face, our results suggest
that a well-designed compensation scheme needs par of a beef alliance design. Our
simulation results suggest that cow-calf producessognize the trade-off between
significant cost reductions and an improvement eitival coordination. However, an

adjustment of financial commitments, such as retuthe level of alliance membership

fees, is unlikely to be a sufficient way to sollee tincentive problem that cow-calf

29



producers face. The challenge remains to buildratkes in which compensation schemes
are complementary to other key management decigiieser 2007).

(4) Beef producer’s individual specific characteristidemographic and socio-economic
characteristics) were found to determine their slenimaking when using alternative

marketing arrangements (i.e. contractual arrangesmnand strategic beef alliances). In
this study, beef cowherd size, the level of edoecatnd age significantly influenced

producers’ participation decision in beef alliandesrther, when faced with a variety of
beef alliances, smaller producers were more rehidtamake use of individual carcass
data. As a result, policy makers interested in sujpm the emergence of beef alliances
need to recognize the diversity, such that supijporalternative marketing arrangements

needs to be targeted to different groups of produce

(5) Based on our survey results, cow-calf producergfgsences for attributes of

alternative beef alliances are in the following erdfrom high to low): information

sharing scheme, sales type, production protocold, membership fee. These results
suggest that the design of an effective informasbaring scheme as part of an overall
compensation scheme is key for overcoming cow-uadtiucers’ reluctance for greater
coordination in an environment of information asyetry and unequal bargaining power
between industry participants. These results algmest that even if cattle feeders and
packers appear to be better off by applying a vhhsed or grid pricing system (i.e.,
carcass, individual yield & grade data), a gridcimg scheme is likely to fail in

improving vertical coordination in beef alliancefiem cow-calf producers are not truly

integrated through effective information sharingpesoes.

[1.5. Limitations and Further Research

The inability to access a significant number of emaif producers outside of Alberta
resulted in an over-sampling of Alberta producdtss was largely due to the fact that
the regional beef associations were bound by tndaws not to provide us access to
their membership lists. A regionally diverse samwieuld have been highly desirable
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since we would expect that different regional ctinds result in different attitudes

toward alternative marketing arrangements.

A further limitation to this study relates to th@ossible existence of hypothetical biases
which is common to stated preference methods (PBislamd Heberlein 1979).

Hypothetical biases arise when a situation laclkdis®m or when respondents find the
survey instrument too complex or lengthy. Althougkre able to use feedback from
cow-calf producers during the development of thevesyy we observed that the survey
method (on-line vs. on-site) had a significant ictpan the estimate results. Although the
surveys were identical in design and presentatiom $ame on-line version of the survey
was presented, either sent via email or else @sihl a laptop), the fact that trained
students helped cow-calf producers to completestiregeys on-site could have led to a
systematic bias. Nevertheless, we believe thatsifstematic difference in responses
between both producer groups is more likely a ctifi@ of their openness for new

technologies and alternative risk-management sfied€the majority of respondents who

completed the survey on-line choose to participateef alliances).
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lll Risk and Risk Management
l1l.1. Risk Background and Secondary Risk Measures

Cattle production is risky due to the variabilitiyreturns from production risk and cattle
marketing risk (Viney 1995). Production risk comsief un-predicted interest costs, feed
conversions, feed costs, morbidity and mortalityarkéting risk on the other hand is
represented by the variability of returns due tanges in cash market prices, futures

market prices and basis levels (Viney 1995).

Beef producers are managing risk through retaingdeoship, on-farm diversification,
minimizing debt, government programs, or commodipecific derivative instruments.
Alberta Agriculture, Food and Rural Development dected a Cattle Herd Analysis in
1999. This survey among other things explored the af hedging techniques namely
forward contracts, futures contracts and opticostracts by beef cattle farmers to pre-
price weaned calves, feeder/grass cattle and dklaugattle Overall the results from the
analysis conducted showed that hedging techniquesnat popular among farmers
(Unterschultz 2000). Less than 5% of cow-calf pamig in Alberta used futures or
options. This low participation rate is again comfed with the results found in this
survey (Figure 10).

CanFax has been conducting an annual survey othitee largest packing plants in
Alberta since 1998 to determine changes in tremgisacuring fed steers and heifers. The
procurement methods used by these packing placitgdie cash, grid or formula, forward
contract and packer owned. The results are presémt€able 4. It is worth noting that
the 2003 survey results showed some changes ierpsittompared to 2002 (Grier 2005;
CanFax 2004a; CanFax 2006; CanFax 2004b). Thoseehdikely reflect the changes
in market conditions after the BSE crisis in May020There were more cattle forward
contracted or purchased on spot in 2003 as compeited2002 (Table 4). After 2003,

® Basis is the difference between the futures market pricéhanchsh price on a specific day at a specific
location.
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cattle bought on spot have been decreasing. Fore@rttacted cattle made up a much
smaller percentage in 2005 at 4.1% compared to §42004 and 6.4% in 2003. Packer
owned cattle and those bought using grid pricind\limerta has been increasing except
for 2003 when it fell in percentage points. Packened cattle accounted for 11.3% of
the total in 2005 but this is lower as comparedhwvilie pre-BSE levels. Grid and/or
formula cattle accounted for 20.8% in 2005.

Table 4 Alberta Fed Cattle Marketing Methods: Years 1998-2005

Marketing Method 1998 1999 2000 2001 2002 2003 2004 2005
(

Cash 68% 68% 68% 60% 59.7% 66.3% 65.4% 63.8%
Grid or Formula 10% 11% 13% 16% 19.5% 13.9% 15.59%0.8%
Forward Contracted 8% 6% 2% 5% 3% 6.4% 84% 4.1%
Packer Owned 14% 15% 17% 19% 17.7% 13.4% 10.7%3%1.

Source Grier (2005, pp. 85); CanFax (2006).

Data compiled by CanFax and is from the three Ergackers in Alberta.

Comparable data for the US for 2002 are 40% cak¥ §rid, 4% forward contracted
and 5% packer owned (Schroeder 2003, pp. 12).

The dominant reasons identified by U.S. cattle peeds for using contract and
marketing agreements are to secure quality premigeit cattle for higher prices and
reduce price risk (Lawrence, Schroeder, and Hayet§d). The packers’ identified
quality concerns as the dominant reasons for usmayketing contracts or self
production. The level of importance packers attarimanaging price risk is lower as

compared with cattle producers.

Prior research conducted to investigate slaughtee gisk management in finishing

heavy steers in a custom feedlot in Alberta showed hedging 100% of expected
production using CME live cattle futures can redsiaighter price risk but also reduces
average returns (Unterschultz 1991). This concilusionflicts with previous studies

which argue that hedging live cattle in the futunearkets often reduce returns while
increasing price risk for cattle (Carter and Loyir$85). Viney (1995) used alternative
marketing and pricing strategies to evaluate ts& gnd returns to cattle feeding in

Alberta over the period 1980 to 1993. Productionti@axcting strategies which eliminate
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basis risk were found to provide the best retumsai market-based risk-return
comparison. Viney found that the use of put optiditsnot add value to cattle feeding

investments.

Munro (1993) used historical simulation approacteesvestigate the risk and return of
retained ownership of steer calves past weanifgherta over the period 1979 to 1991.
The results showed that using the futures market reauce the risk and in some
instances increase the revenues received. Seldwiging strategies, based on a target
return increased returns and decreased the leveklkofexposure but these selective
hedging strategies can be costly. Routine hedginihe other hand does not appear to be

desirable as a risk management tool if the prododiorizon is greater than 8 months.

Noussinov and Leuthold (1999) concluded that folfgyva regimented hedging plan
substantially reduces cattle feeding price marghksrin the US. Lawrence and Smith
(2001) evaluated alternatives by which US cattedlégs could manage price risk. Their
findings showed that the cash market offered tleatgst average return of any of the
strategies used. The next highest average retuategy was hedging about 50% of
expected production 50. Claus (2003) investigatedrnplications of combining feeding
and packing margins into one alliance. Claus fotlrad long hedging feeder cattle and
short hedging live cattle improved the level ofgeue and thus the profit to an alliance.
Claus commented that the risk management stratelgiesloped for the alliance as a
whole could also be used by individual cattle ownand packers not involved in an
alliance since the results for the feeding margieh packing margin are separable.
Benefits of selling fed cattle on pricing grids lude potential for higher prices (or fewer
discounts) if cattle meet the quality specificatiothat bring premiums under the
particular grid. With grid pricing, producers behe risk for all carcass characteristics.
That is the risk of animal quality (yield and qiyxalgrades) is transferred from the packer
to the seller (Ward, Schroeder, and Feuz 2002; rsciweltz et al. 2000). Prices paid to
producers are based on the quality of animals bleugd. Better quality cattle receive

premiums and poorer quality cattle are discounted.
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Feuz, Fausti, and Wagner (1995) comparing gridmyito average pricing showed that
marketing fed cattle at an average price typicabults in lower revenues. Marketing fed
cattle at an average price also reduces per hedgemhundredweight (cwt) revenue
variability relative to marketing fed cattle thrdug value-based pricing system such as
grid pricing (Feuz, Fausti, and Wagner 1995; Fdtasti, and Wagner 1993; Fausti,
Feuz, and Wagner 1998). Thus less risk-aversesgattiducers will more likely sell fed
cattle under a grid pricing mechanism while morgkdaverse producers may prefer

selling fed cattle at an average price.

Anderson and Zeuli (2001) quantified the revenueabdlity differential between grid
and live weight pricing of fed cattle using a siateld set of US cattle data. Their results
indicate that marketing cattle on a grid would tesuonly a marginal increase (if any) in
returns however grid pricing exposes the sellettlécaroducer) to increased risk. Fausti
and Qasmi (2002) used weekly grid price reportsr de period January 1997 to
December 2000 combined with carcass data on afs8680 South Dakota slaughter
steers to investigate barriers to the adoptionriof gricing by fed cattle producers. They
concluded that grid pricing is a riskier marketmgtion for fed cattle producers relative
to average pricing.

The beef industry in Canada and US is charactetigedutomated processing facilities.
Boxed beef is beef fabricated into primals, sulpapis or individual meat cuts, vacuum
packaged and sold to retailers and wholesalersxed Mattos et al. (2003) argued that
retailers and wholesalers negotiate prices on adbdyeef cutout value rather than a
carcass sale. Mattos et al. (2003) also pointedtlmatt as cutout values can change
independently of the live cattle futures pricesngnaf the participants in beef industry
have been left without an adequate price risk mamamt mechanism. Schroeder and
Yang (2001) further demonstrated that the liveledtitures contract has not been an
adequate risk management tool related to meat keutgeneral, low correlation between
live cattle futures and meat cut prices, and rdlaigh basis risk has made effective risk
transfer highly problematic. The findings of Mattesal. (2003) is consistent with an
earlier research by Schroeder and Yang (2001) wbicitluded that live cattle futures
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markets do not give much opportunity for effectimdolesale beef cuts price risk
management. In general low correlation betweerréstand meat cut prices, and related
high basis risk has made effective risk transfghlyi problematic. These conclusions

would also suggest a low correlation between fetllecaash prices and meat cut prices.

Previous research suggests that risk managemenrg fidures and options may not be
useful at the cow calf level, especially in Canada. analysis of more recent data
suggests that this conclusion has not changed &mada. Hedge ratibshow that
Canadian producers of fed cattle, feeder cattlecates may have difficulty effectively
using the United States based futures marketsvierchttle and feeder cattle. The hedge
ratios are often low and the hedge effectivenetmasespecially if Canada-US currency
risk is ignored (Table 5). The usefulness of thieseres markets, as measured by the
hedge effectiveness, during the period of June 20QRine 2004 when the largest direct
impacts of the BSE crisis were impacting Canada fweher reduced (Table 5). Based
on the results in Table 5 and prior research replofor the U.S., hedging Canadian
cutout values using the CME live cattle futuresfemder futures would be ineffective.
Price risk in cow-calf or backgrounder alliance ttaats with prices or payments based
in part on cutout values may not be effectively agad with the current set of market

based risk tools available.

"Hedge ratios are related to correlation between two marketedge ratio of 1 in fed cattle would
suggest 1 futures contract to hedge 40,000 pounds déliveattle. A hedge effectiveness close to zero
suggest that little if any risk is removed by hedginghefige effectiveness number near 1 suggests that
most of the price risk is removed by hedging. The feedltle futures contract is for 50,000 pounds.
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Table 5: Minimum Variance Hedge Ratios for CanadianCattle Using the Chicago

Mercantile Exchange Nearby Live Cattle or Feeder Ftures Contract.

Canadian Cattle Type Canadian Canadian feederg Canadian calves and
Slaughter cattle | and CME feeder | CME feeder cattle
and CME Live cattle futures futures
Cattle Futures

1992-June 2004 — Hedge 0.19 0.90 1.81

Ratio. No Currency (0.01) (0.30) (0.39)

Adjustment

1992- June 2004 —Hedge 0.51 0.66 1.30

Ratio Currency (0.22) (0.49) (0.61)

Adjusted

June 2002 to June 2004. 0.31 -0.14 -0.35

Currency Adjusted (0.025) (0.01) (0.03)

-Data Source: Canadian Cattle Prices: CansimtHtigics Canada). US Futures Live
Cattle Prices and Currency Prices from CRB databastitures prices. All prices are

monthly.

-Hedge effectiveness in brackets. Estimates dpedlaising regression models of nearby
futures with spot prices. More sophisticated medaid improved data may provide

different results.

[11.2. Perceived Cow Herd Value Risk From Cow-Calf Survey

The cow herd is a major asset in the cow-calf lssnData from the 2006 web-based
and on-site survey of beef producers in westerna@arwere analyzed to provide an
indirect measure of perceived risks at the cow-ealél. The specific objectives in this
group of survey questions were to evaluate cowmalflucer perceptions’ of risk related
to the asset value of their cow herd. Asset vabigbe cow herd are directly related to

the value of calf sales and the cost of production.

[11.2.1 Survey Risk Questions Analyzed

The respondents were asked to indicate how mang yetakes for bred cow prices to
return to the long run average price when cow prexe very low. Also the respondents
were asked whether it would be extremely unlikélgttthe value of their cows wintered

in 2007 would be a certain percentage above orwbdle average value of cows
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wintered. Answers to these questions were useceteldp a subjective risk measure
comparable to the standard volatility measure usecharket based risk markets. The

base results from survey questions are presenteahbie 6.

[11.2.2 Risk Discussion

An estimation of the volatility of returns indicat¢hat overall the bred cow prices are
somewhat volatile. Historical monthly Western Camdnaed cow prices from Canfax
over the period January 2000 to May 2003 suggestisk (estimated volatility) is 25.8%
annually. This measure of risk from secondary data be compared to the perceived

risk results from the survey.

Following Copeland and Antikarov, (2003) cow pricae assumed to follow a mean
reverting stochastic process. First, the averagsd lwow price around which the
uncertainty fluctuates was determined and usedpaexy for the value of cow wintered.
Copeland and Antikarov, (2003 pp. 259-264) illustdahow the volatility estimate is
computed given the expected value of prices araumdh the uncertainty fluctuates, the
speed with which the uncertainty returns to theraye after every long term price
deviation as well as the upper and lower boundepri©n average producers estimate
that it takes approximately 2.8 years for the poEéred cows to return to the long run

average when there is a major price shock to civegr(Table 6)

The results calculated from the producer respoasespresented in Table 7 indicate
producers perceive that the risk they face in tbeetavalue of their cow herd is about
75% lower (i.e. 4.2% to 6.8% as compared to engliestimates (25.8%) on risk in cow
values). Total overall perceived price risk (i@at volatility) does not increase quickly
(i.e. 5 years) given perceptions about longer rends in cow price directions. However
these results need to be interpreted with cautimresover 50% of the survey respondents

did not answer these particular questions.

38



Table 6: Descriptive Statistics on the Producer R@enses to the Risk Questions and
Other Data

N Minimum Maximum Mean Std. Deviation
Expprice (years)* 150 O 10 2.84 1.572
Mvexpea (%)* 151 O 100 12.65 19.363
Mvexpeb (%)* 151 O 95 11.54 17.544
WCBCprices ($)** 41 768.75 1237.59 1067.97 100.63

Expprice — number of years it takes for market prices for bogd to return to the average.
Mvexpea - % above the value of cow herd wintered (used agpet bound value).
Mvexpeb - % below the value of cow herd wintered (useallawer bound value).
WCBCprices — Western Canada bred cow prices

* - Source: Survey Data

** - Source: CANFAX — Monthly data (January 2000 — M&02)

Table 7: Perceived Risk of Cow Herd Values by Cow-&lf Producers

Annual Risk Risk (Volatility) Over a 5 Year Time
(Volatility) Horizon With Reversion
Upper Lower Upper bound Lower bound
bound* bound

Average market price risk 4.2% 6.8% 5.5% (9.5%)** 8.8% (15.2%)

(volatility) per producer

*Upper bound is shock to cow values that increabesprice of cows substantially.

Lower bound is a shock to cow prices that decretmegalue of cows substantially.

** This assumes that in slightly less than threarge cow prices return to long-run

averages if there is a price shock. Numbers inketacare estimates of this risk over five
years when producers are not sure that pricesewdr return to an average price in the
future.

[11.3 Risk Conclusions

The risk analysis, while preliminary, suggests fibiowing regarding managing risk in
alliance contracts. Grid or cutout pricing schemékincrease price risk to the cow calf
producer if incorporated into contract compensasohemes. Managing these grid or
cutout prices with current risk tools such as fesucontracts will not be overly successful
at a backgrounder or cow calf level. A differeat sf risk management tools or risk-
based compensation schemes may be required to mahage risks if cow-calf

producers share the risk of fed cattle prices, grides or meat cut out prices in the
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alliances contracts. However, it is likely that eva different set of such tools and
compensation schemes is not sufficient in isolatMfe have evidence that risk-based
compensation schemes may need to be consideredadsop a larger set of

complementary factors, such that the latter needbdoaligned in the search for
competitive beef alliances (value chains) thatroféé returns to all participants (Steiner
2007). The challenge remains thus to provide aoteisk-management tools that is
useful for the entire industry, while supportinglividual beef alliances (value chains) to
differentiate themselves through an idiosyncratig of such complementary resources

and capabilities.

On a related issue, cow-calf producers may viewri$le associated with the value of
their cow herd as being much lower than the aatuadket risk. It may be useful to

explore producer perceptions of risk versus actiskl in other aspects of the supply
chain to align risk. If perceived risks and actusks are misaligned it may be difficult to

design contracts that share risks among alliancabees in an “equitable” fashion. A

more objective assessment of actual risks may perative to help overcome the deep-
rooted distrust that seems to prevail at the preddevel with regards to feedlot

operators, packers and retailers.

V. Price Spread and Imperfect competition in the
Canadian Beef-Cattle Industry

IV.1. Introduction

Concerns about the lack of competition in the Caradbeef processing industry have
precipitated a series of hearings and reports froth the legislative and executive arms
of governmerft Most of these reports however refute the claimd allegations of
market power by the packing plants and blame thegagse in the market on border
closure following the simple theory of demand angpmy. It is possible that the

Canadian packing industry has seen extraordinapjitprsince the BSE crisis as one

#The Canadian International Trade Tribunal, The Federal SguSginate Committee of Agriculture and
Forestry and The Canadian Competition Bureau

40



report observed that the three major packers ireddbsaw a 281% increase in profit
margin after May 2003 (Report of the Auditor Geheya the Alberta government's
BSE-related assistance programs, July 27, 2004).

In September 2003, the packers were able to remxperts of boxed beef into the
lucrative U.S. market; even though live cattle expavere prohibited. Hence, cattle
prices remained low while export and retail beatgs resumed normal trajectories.

Figure 15 below summarizes the situation in thef beustry as regards beef packers

consolidation in Canada.

Figure.15 Distribution of cattle slaughtering activty and the top 4 plants market
Share in Canada (1983-2005)
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Source: Agriculture and Agri-Food Canada, Cattle SlaugBtatistics for Federal Abattoirs
FIS = Federally Inspected slaughter

IV.2. Objectives

This part of the report aims to provide an analpsigorice spreads, by animal, age and
sex for Canada and the U.S. To achieve our obgdtivs necessary is to develop a

consistent carcass weight equivalent data setditledoy age and sex and estimate price
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spreads between the different market levels- fapacker/processor and retail, and
determine the impact of different economic factmmsprice spreads. The hypothesis of a
structural change in these relationships in May32@0ll also be tested for Canada.
Previous studies that have analyzed competitiaresand price-cost margin differentials
include Scott (1983), Beck and Mozejko (1992), (1991), Cranfield (1995), Cranfield
and Goddard (1999), Druhan (1992), Zhou (1991),etéchultz et. al. (1997), and
Quagrainie et al. (2003).

IV.3. Theory

A complete theory of price spread (or market marglationships) assumes simultaneous
equilibrium at two or more market levels in an istty. The forces of demand and supply
at the retail level determine retail prices, andhded at the producer (farm gate) level,
and primary supply determine producer prices. Tieespread behaviour is determined
by the difference between the two prices. Wholegaiees are determined from
equilibrium in demand and supply at intermediateka@levels if the analysis is to cover
more than two market levels. Firm level behaviour farm (primary supply),
processor/retailer (farm level demand, retail lesepply) and consumer behaviour at
retail drive the economics of price spreads. Fomare detailed discussion of the

underlying theory, see Appendix 2, section A2.1..

IV.4. Data and Method

The importance of accurate and consistent datanyneapirical investigation of price
spread behavior cannot be over emphasized (Sc8®)18cott (1983) was able to build
spatial/ continental price spread behavioral mottelsed meat in Eastern and Western
Canada, and the U.S. Specifically, price spread dats developed between the farm and

packer level, and the packer and retail level feess, heifers, cows and beef. The results

42



of her price spread behavioural analysis over 8%9% revealedevelling’ of the farm to
packer price spread amderagingof the packer to retail price spread. Processogis¢
by-product values and dynamic adjustments were dotm explain these spread

behaviours.

In an attempt to capture variability and differemaa production patterns we follow
Cranfield and Goddard (1999) and Martin and Hadd77) in categorizing the cattle
and beef market into regions as follows: Westerndada, Eastern Canada and the U.S..
Monthly data is used for this analysis so as tecethe dynamics of modeling and thus
improve empirical estimations. Since one of theppses of this investigation is to
capture the effect of BSE in relation to its effentthe Canadian cattle beef industry, the
estimations and tests are done in two differentodser pre and post BSE, that is from
January, 1980-May, 2005 when North America hadfitlse BSE case, and from June,
2003 to December, 2005 respectively.

For the sake of valid comparisons across the @éiffemarket levels, coupled with the fact
that beef carcasses go through processing beferénidl product is sold at retail stores,
an acceptable standard unit of measurement beaoacessary. Following Scott’'s (1983)
estimation and method, the chilled and trimmedhfrearcass by weight, prior to any
further processing is used as a standard unitadfymt for constructing cattle/beef price
spreads. All prices of cattle/beef at all leveldl Wwe expressed as Canadian cents per
pound of chilled carcass, by weight. Following poers analyses ((Cramon-Taubadel
(1998), Holloway (1991), Gardner (1975)), nomingtes are used throughout because

our focus is on price behavior across market leiveds industry.

®Price levelling is defined by Wats@md Parish (1982) as being the practice wherelyjleet vary margins to smooth
retail prices over time in the face of fluctuatiseje yard and wholesale prices, while price averpag the practice of
averaging margins through spreading costs acrbskases of meat in order to minimize the extéraroindividual
price change.
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Data used are monthly observations for the per@8032005 of retail, wholesale and
farm prices of steers, heifers and cows, and tlesipective quantities. Canada is split
into West and East because of regional differencése structure and trade relationships
in the two regions. The same data is collectedttier US cattle/beef sector since both

countries trade in the North American cattle/beetstry.

Other data includes prices of by-products for tiree cattle sexes and types, pork CPI as
one proxy for a close substitute to beef, the itrihls products price index for
intermediate slaughtering and processing in thekipgcindustry as a proxy for
processing costs; and a raw material price index pioxy for retail costs of marketing.
Exchange rates between the US. and Canada weeetedllas well as carcass weights for
the different class and sex of cattle. Data wdrsalrced from the CANSIM database of
Statistics Canada, Agricultural and Agri-food CaagddAFC) Canada Livestock and
Meat Trade Reports, George Morris Centre, Canfatisiical data. Other data sources
include the Economic Research Service (ERS) agehtlye USDA data bases. A brief
description of data and sources is presented ireAgi I1.2.. A detailed description of

the underlying model is provided in Appendix I1.3..

IV.5. Estimation results
Figure 16 shows the evolution of cow prices in Cknand the US.

The estimated price spreads for all steers, heded cows for Eastern and Western
Canada, and the U.S. are presented graphicalligurés 17 to 22. The figures show that
all price spreads generally trend upward, whereGheadian spread is moving upward
faster than that of the U.S.. Price spreads inUl& are lower than in Canada and the
spread between the farm-wholesale is generally doage compared to that between
wholesale and retail. The opposite is the caseana@a where spreads between farm-
wholesale are sometimes double the farm price eitspreads between wholesale to

retail are smaller.
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Fig 16. Farm Price of Cows in Western and Eastern &ada and the U.S. (1980-
2005)
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In May 2003, there appears to be a structural bieaach animal category, which saw
plummeting prices in all market levels. Canadiandpicer, wholesale and retail prices of
steers and heifers fell by about 37 percent, 1¢qmtrand 4 percent respectively. The
prices of cows fell by more than 60 percent aftetyM003 due to the long term ban on
trading live animals which particularly affectedwsoabove thirty months of age. These
percentages were also maintained for the firsetihmenths of the total ban on Canadian
cattle and beef, after which the conditions for titeolesalers and retailers improved
without any corresponding increase in farm pridéss is because the Canada-US border
was opened to beef and beef products three moftdrdtze imposition of the ban and the
ban on live cattle remained until July 2005. Thgufes also show the magnitude of the
losses incurred by participants at the differentkeilevels in Canada and the gains
made by the same types of participants in the dn8tates. Capacity utilization also

picked up in both countries; an indication of timerease in supply of cattle and the
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enhancement in processing technology. Capacitizatiibn rates also suggest that there
were larger cost- savings in Canada compared to$hduring the post- BSE period.

Fig. 17. Farm Prices of Steers in Western and EasteCanada and the U.S. (1980-
2005)
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Fig. 22. Prices and Spreads for U.S. Steers and I (1980-2005)
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The evolution of Canadian cattle prices duringfitet three months after the BSE

incidence are presented in Figure 23 and 24.

Fig. 23. Price loss following the First Three Montk of BSE Incidence in Canada
(May - September 2003)
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Fig. 24 Price gain in the U.S. following the FirsThree Months of BSE Incidence
in Canada(May - September 2003)
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Figure 25 shows the capacity utilization rates efatprocessing/ packing plants for both
the U.S. and Canada.

Fig.25 Meat packing/processing plants capacity ui#ation rates in Canada and the
U.S. (1980-2005)
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The summary descriptive statistics for the datgprssented in Tables 8 to 10. The
extraordinary increase in the mean of prices fooledale and retail market levels after
the BSE shock is evident. Meanwhile, the decreasthe mean of the farm prices is
indicative of a loss at the farm level. The stadddeviation, a measure of the spread of a
distribution, indicates that for the wholesale apthil price variables, there are large
deviations from the mean and small deviation on fiwen price from the mean.
Considering the data before and after BSE, it isleau that the wholesale and retall
variability of price setting behavior has been geef for all animal types, given the
large decrease in the standard deviation after BSEomparison, the farm prices have,
on average, either remained the same or becontelgligore variable as seen in the data

for Western Canada.

Table 8: Descriptive Statistics; Farm, Wholesalg Betail Heifer Prices for Canada in
Cents/lb chilled carcass (1980-2005)

Observations Mean Median St. deviation
West East West East West East
Farm Price (FP) 312.00 86.79 90.93 85.50 90.15 11.12 10.50
Before BSE 281.00 87.32 92.30 85.60 91.10 10.99 9.72
After BSE 32.00 81.92 78.49 85.50 78.30 11.32 9.15
Wholesale Price(WP) 312.00 189.63 189.63 187.75 187.75 51.49 51.49
Before BSE 281.00 181.72 181.72 180.30 180.30 47.98 47.98
After BSE 32.00 261.32 261.32 264.00 264.00 10.09 10.09
Retail Beef price(RP) 312.00 274.85 274.85 285.60 285.60 81.59 81.59
Before BSE 281.00 262.54 262.54 282.80 282.80 76.39 76.39
After BSE 32.00 386.46 386.46 388.20 388.20 15.64 15.64
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Table 9: Descriptive Statistics; Farm, Wholesaletai Steer Prices for Canada and U.S. in centhilked carcass (1980-2005)

Observations Mean Median St. deviation
West East us West East us West East us
Farm Price (FP) 312.00 90.63 93.27 124 .26 89.70 92.50 120.85 10.42 10.12 16.65
Before BSE 281.00 91.66 94.61 121.28 91.30 93.40 119.10 9.78 9.29 14.28
After BSE 32.00 81.26 81.13 151.20 85.20 81.30 151.20 11.49 9.28 11.69
Wholesale Price(WP) 312.00 189.63 189.63 14587 187.75 187.75 138.25 51.49 51.49 22.35
Before BSE 281.00 181.72 181.72 141.94 180.30 180.30 136.80 47.98 47.98 19.09
After BSE 32.00 261.32 261.32 181.53 264.00 261.32 178.60 10.09 10.09 17.76
Retail Beef price(RP) 312.00 274.85 274.85 237.94 285.60 285.60 231.25 81.59 8159 52.52
Before BSE 281.00 262.54 262.54 228.39 282.80 282.80 212.80 76.39 76.39 45.89
After BSE 32.00 386.46 386.46 324.50 388.20 388.20 326.90 15.64 15.64 18.42
By-product Prices 312.00 12.88 13.65 15.31 12.70 13.80 15.35 253 2.46 253
Before BSE 281.00 12.93 13.86 15.23 13.10 14.10 15.30 2.66 251 2.61
After BSE 32.00 12.46 11.76 15.98 12.60 11.80 15.50 0.38 0.38 152

Table 10: Descriptive Statistics; Farm, Wholesaleé Retail Cow Prices for Canada and the U.S. inséiérchilled carcass (1980-2005)

Observations  West East us West East us West East us
Farm Price (FP) 312.00 56.17 57.91 92.70 57.65 60.55 90.15 12.41 12.29 12.42
Before BSE 281.00 59.23 61.40 90.48 58.70 61.30 88.90 8.58 6.45 10.65
After BSE 32.00 28.41 26.30 112.81 27.50 26.30 112.80 5.12 5.49 8.73
Wholesale Price(WP) 312.00 189.63 196.10 108.83 187.75 213.06 103.10 51.49 39.90 16.67
Before BSE 281.00 181.72 188.88 105.89 180.30 213.06 102.10 47.98 35.12 14.25
After BSE 32.00 261.32 261.00 135.43 264.00 257.03 133.30 10.09 10.08 13.25
Retail Beef price(RP) 312.00 250.69 265.42 177.68 260.10 28153 19452 74.17 46.84 39.14
Before BSE 281.00 239.50 265.09 170.55 256.10 275.10 187.70 69.45 38.47 34.19
After BSE 32.00 352.09 352.09 242.09 355.50 342.30 242.80 14.73 1474 13.74
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Tables A3.1 to A3.11. in Appendix 3 contain theastricted estimates for each of the cattle claksethe U.S, eastern and western
Canada, with three equations for price spreadsy/fenolesale and Wholesale/ retail demand and fammneodity supply. The signs of
parameter estimates are in line with those fromlidway (1991) and Wohlgenant (1989). The market dem@etail or wholesale)
variables appear to have a positive impact on gricel a negative impact on spreads. The commadgityl\s variable was somewhat

less significant across equations, but where itsigmsificant, it had the expected negative impacfasm, wholesale and retail pricEs.

We tested for perfect competition in the marketofgthe three classes of animals considered for @#thada and the U.S. Both
restrictions for the necessary and sufficient chmias for perfect competition were imposed andetgsand the results are presented in
Table A3.1. When the first restriction necessany gerfect competition is imposed, we find not afomn assessment of market
structure across animals and regions. It is mdfeult to reject the restriction that= 0 after BSE than before BSE in all three regions
With the imposition of the second restriction neeeg for perfect competition, the statistical tist perfect competition is rejected
more frequently prior to BSE in Canada and nevéeraBSE. Similar results occur for the U.S. wheesuits show imperfect
competition prior to the incidence of BSE in Norfmerica, and more frequently than Canada, in theorsg period under
consideration. It is worth noting that the statigtitests for perfect competition after BSE couldnost cases, not be rejected, across all

regions and animals.

Significant structural breaks can be seen acrosg nfahe US market levels and animal types in M&®2003. This is evident in the

large values for the Chow test, particularly in th&ail level prices and wholesale retail levelegiis. It is surprising that this study did
not find significant evidence of structural changeshe Canadian markets where BSE had (and cagitmhave) negative effects on
cattle and beef prices. Our findings suggest tatnderlying relationships have not changed stralty, although the levels of prices

have clearly changed.

1% The Durbin’s-h (D-h) statistics shows that firstler correlation of our variables doesn’t seemet@iproblem in the model.
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IV.6. Conclusions and Implications

We have estimated price spreads and developedhsges to test for imperfect competition in
the Canadian and U.S. beef cattle industry. Therthef conjectural variations formed the
basis of the analysis, using prices and cost isdasethe core structural variables. Consistent
price spread data based on chilled carcass weightdeveloped for all classes of cattle and
beef, and was used to estimate price-cost spraadsicathe three different market levels.
While there were no noticeable differences betweentern and eastern regions of Canada,
large disparities in spreads were found betweera@amnd the US. Competition issues were
not too dissimilar in the two countries with somadence of imperfect competition pre-BSE
(1980- May, 2003) in Canada and US, but much lesdenace after May 2003 in both

countries.

Further analysis in terms of estimating the modelférst differences of logarithms (imposing
constant elasticities over the estimation periodyhtn provide additional clarity on the
determinants of price spreads and issues of mg@dwer. Further structural modeling with
endogenous cattle supply, slaughter and trade walglol enhance the analysis. Our results
suggest that further work is needed at the whadeleadel. Further, firm level data is desirable
in order to use more sophisticated modeling tealmithat could improve the validity of

econometric analysis.
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Appendix 1

Table Al.1. Summary of Statistical Results of the d&git Model (Beef Alliance
Participation)

Coefficient Standard Error  Marginal Effects Expeded Sign

Constant 4.08** 1.17 0.51%** N/A
Survey Type -1.38** 0.67 -0.17** N/A
Producer Type -1.28* 0.68 -0.15%** -
Age 1.11* 0.58 0.14* +
Beef Cowherd Size -2.30** 0.77 -0.35%** -
Education -1.02* 0.63 -0.13* -
Income 0.15 0.67 0.02 N/A
Information Activity 0.69 0.65 -0.17 +
Retained Ownership -1.39* 0.81 0.09* +
Contracting Farming 0.54 0.57 0.07 +
Log Likelihood -44.36
Restricted Log
Likelihood -60.15
X2 31.58
P-Value 0.00
McFadden’s R 0.26
No. of Observations 110

** Significant at the 5% significance level. ***Significant aetli% significance level. Marginal effects are
calculated by taking the probability differences. Otherwisegimar effects are evaluated at the median.
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Table A1.2. Summary of Statistical Results of th€hoice Experiment

Model 1 Model 2
Variables Descriptions

Coefficient  Standard Error Coefficient Standard Error

Sell to alliance, NO profit

S1 : -0.34** 0.15 -0.42%** 0.16
sharing
S2 Sell to allllance, bonuses based 0.37 0.24 0.43* 0.95
on animal performance
s3 Retain Owner§h|p, No profit 018 0.20 019 0.21
sharing
sS4 Retain ownership, profit 5 ;5 0.17 0.18 0.17
sharing
D1 Live performance, per pen -0.21 0.14 -0.23 0.14
D2 live performance, individual 0.70%* 0.21 0.43% 0.22
data
D3 Carcass, group data -0.53*** 0.18 -0.41** 0.18
D4 carcass, individual yield & 0.04 0.16 0.20 0.17
grade data
No restrictions on vaccination
P1 and_ use of antlblotlc_s & No 012 0.16 2010 0.17
min. number of animals
required

No restrictions on vaccination
P2 and use of antibiotics & min. 0.08 0.16 0.14 0.16
number of animals required

Restrictions on vaccination a
P3 use of antibiotics & No min. 0.05 0.17 -0.01 0.17
number of animals required

Restrictions on vaccination a

P4 use of antibiotics & min. 0.00 0.18 -0.04 0.18
number of animals required
FEE $0,$5,$10,$20 -0.02** 0.01 -0.02** 0.01
SRT Survey Method:1=on- 0,75 0.20
site;otherwise,0
Log-likelihood -215.05 -208.08
Restricted Log-likelihood -231.37 -231.37
The log-likelihood ratio test 32.64 46.58
McFadden R 0.07 0.10

*Significant at the 10% significance level. ** Significantthé 5% significance level. ***Significant at the 1%
significance level.
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Appendix 2

Appendix 2.1.: Theory Surrounding Price Spreads and Market Power

Scott (1983) defines price spread as the differdmetereen the primary and derived demand
curves for a product. Alternatively, price spreads the difference between the prices two
market levels in an industry per equivalent uniteguilibrium, and represent the price of
marketing services such as processing, storagelesdlmg and retailing. The primary

demand is joint demand for all the inputs that hgeee into the final product while the

derived demand is the demand schedule for inputsl s produce a consumer product.
Therefore price spreads represents the differemte/den the two demands. A perfectly
competitive industry graphical representation @ télationship between primary and derived
demand and supply and the resulting price spresldag/n in figure XX.

Price spreads behavior depends upon the slopég aleimand and supply functions relative to
each other. Using Gardner’s (1975) theoretical &aork, a perfectly competitive firm uses an
agricultural commodity and marketing services todoarce food, and retail food demand is
determined by the retail price and exogenous densuifters-such as income or prices of
alternate products.

Figure A2.1. Primary and Derived Demand and SupplyJnder Perfect Competition
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Neoclassical consumer theory is based on the aggumphat resources are scarce and
individuals are concerned with maximizing utilitylgect to a budget constraint. The resulting
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Marshallian demand functions are a function ofcesiof the goods consumed, income, prices
of substitutes, and other variables that migleafthe demand for such good(s).

In accordance with Gardner (1975), the primary dainfor a retail food, say beef, can be
written as:
X =D (P N), (@B

wherePx is the retail price of the commodity ahdis an arbitrary exogenous demand shifter
which in this case, population is used as in Watdge: (1989).

On the industry side, the theory of the firm isdzh®n the assumption that firms maximize
profits subject to a production function that inked the use of inputs to produce outputs. This
theory results in an output supply function ancuinemand functions for the firm at the point

of profit maximization.

Thus competitive firms do the following:
Max. /7 = PyY - BX — F,
SubjecttoX=f(a, b) (2)

Resultingin:S=f(R,,P) andD=f (R, Fx) 3)(

wherePy and Pyare output and input prices respectivélyis the fixed cost, and andb are

inputs, say cattle and other marketing inputs, usgaoducing the firm’s output.

At profit maximization in a competitive market, rfis would demand inputa and b when

thevalue of their marginal product equals theipessive prices. That is,

P.= Px. M 4)
and,
Po=Px. Mp, (5)

Therefore, the supply equations emanating f(éyand(5) are
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Pa=m (a; W), (6)

R,=n (b; T). (7)

(6) is the inverse supply function of taeutput and7) is the supply function dj to the firm
or the input demand function of the firtV.andT are the exogenous shifters of the supplg of
andb as defined in Gardner (1975).

Six equations (1,2,4,5,6,7) are used to solve tprilbrium for the endogenous variables

(prices and quantities at two market levels).

In a perfectly competitive market, prices will belated directly to marginal costs. In an
imperfectly competitive market, price spreads benvé&arm and retail can be wider than in

other markets (Holloway, 1991).

In order to introduce imperfect competition anddset for the hypothesis of market power, a
conjectural variation model can be included in #stimation process in calculating the
different demand aand supply elasticities (HollowB§91). It is assumed that the firm (likely
the processing firm) forms beliefs about the eixterwhich their strategic behavior affects the
guantity decisions of other firms in the industrijem making their output decisions. Several
studies' have addressed the issues of market power usisgafsproach. Although the
approach is not without shortcomings, it can previa useful initial characterization of
economic behaviour in the North American beef/eatéctor.

This concept as presented by Appelbaum (1982) desluhe maximization of the profit

function of a firm in an industry witN firms producing homogeneous produdts,

Max/7'= P-Y = Cl(Y), W) (8)

11 Appelbaum (1982), Lopez (1984), Shroeter (1988), Azzzah €1990, 1995, 1996)
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whereP is the output price and’ the firm’s output quantityP-Y! is the revenue functiony’
is the firm’s output andW is the firm’s input cost whil€!(Y!, W) is the firm’s cost function.

Taking the first derivative of the profit equatigields the CV elasticity, a measure of market

conduct and structure:

j

P{1+0— J =MC ©)
y,p
_ j

where 0'= :J] -\:( : (10)

the conjectural variation elasticity for firnand
A
P Y

the own price elasticity of demand for the retaibguct in the industryMC is the firms’

My : (11)

marginal cost.

In equation (9), the two extremes @fare easily estimated as perfect competitio6=® or
monopoly, or cartel behavior é&1. However, as Holloway mentions, the closed definiof

6 gives it any intermediate value reflecting Courbehavior. Henced [ [O,l] provides a

convenient index of competition within which a badagpectrum of behaviors can be captured.

It is important to note that the assumptions tiratd possess homogeneous technologies and

produce homogeneous products result in the fact M&, P, andn are common to all firms

in each region. Therefor® =6, =6, U i, ] 0{12,...,n}.

Appendix 2.2.: Data

Farm Level Data

Price series for A1/A2 steers and heifers, and R1ddws at Toronto and Calgary were
collected for the last week of the month. DataX680-1990 were obtained from the Canada

Livestock and Meat Trade Report on pages 15-1€édtitAverage prices for selected classes
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and grades of cattle (hard copies from DepartméRuval Economy resource room) and for
1991-2005 were obtained online from the AAFC websit

http://lwww.agr.gc.ca/redmeat/almrcalendar.htm. It is titled “Livestock market review-

Annual livestock and meat report schedule” withdaiiled: slaughter cattle monthly average
cattle prices per 100 Ibs. In order to adjust fanaes of cattle in dollars per hundred weights
live to a chilled carcass equivalent, dressing@aler shrink percentages were used.

A1/A2 steer/heifer or D1/D2 cow carcass equivalentOntario/Alberta = Monthly prices in
$/cwt live + dressing percentage and cooler shparcentage.

A constant value for both dressing and cooler &hpiercentages as used by Scott (1982) was
used due to lack of varying historic data. Specifarm carcass dressing percentage according
to grades and associated cooling perceffaged the 1976 beef inquiry reptriprovided

chilled carcass dressing percentage for steerfgrbeind cows (see table below).

Chilled Beef carcass dressing Percentages

A1/A2 steer carcass equivalent = A1/A2 steer pnoeents/cwt live 4.558(dressing %
Ontario & cooler shritk
A1/A2 steer carcass equivalent = A1/A2 steer pnoeents/cwt live 40.553(dressing %
Alberta & cooler shrifrk
A1/A2 heifer carcass equivalent = A1/A2 steer priceents/cwt live €.541dressing %
Ontario & cooler shritk
A1/A2 heifer carcass equivalent = A1/A2 steer priceents/cwt live .53 1dressing %
Alberta & cooler shrifrk
A1/A2 cow carcass equivalent = A1/A2 steer priceents/cwt live 40.498(dressing %
Ontario & cooler shritk
A1/A2 cow carcass equivalent = A1/A2 steer priceents/cwt live 40.485(dressing %
Alberta & cooler shrifrk

2 50urced from Dr. R. Osborne, University of Guelph, &&pent of Animal Science.
13 Richard Daniels (1976). Farm to Retail Price Spreads foriBe&&fnada. Commision of inquiry into the
marketing of beef and veal , Report 2, Ottawa.
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Packer Level Data

Data for the six major cuts (brisket, shank, flariks, square cut chuck, loin and hip) that
constitute the carcass weight of a beef carcasscagnized by the Canadian Beef Information
Centré® were used to calculate the wholesale prices. Thatidal wholesale prices of beef
cuts as reported by the Canada Livestock and MesatelReport (1980-1990), page 3 titled:
Wholesale prices-primal and sub-primal beef cutsl £991-2005 from the AAFC website,

http://www.agr.gc.ca/redmeat/almrcalendar.httmis titled “Livestock market review-Annual

livestock and meat report schedule” with tableetitl Montreal wholesale prices - Primal and
Sub-primal Beef Cuts and Fresh Pork
To build a composite carcass from these cuts,seehe following formula:
Packer (wholesale) price in cents/lb chilled cascagight = major cut price in Cents/lb X
(percentage composition of cut in carcass X respecarcass weight).
Respective constant percentages of cuts used éoboags:

» Brisket = 6 % of carcass by weight
» Shank =4 % of carcass by weig Full brisket 16%
* Flank = 6 % of carcass by weigh
» Square cut Chuck = 29% of carcass by weight
* Rib =11 % of carcass by weight
* Loin =21 % of carcass by weight

* Hip = 23 % of carcass by weight

Retail Level Data

Percentage yield from a chilled carcass estimaiedlf retail cuts from beef carcass is used to
estimate retail carcass value. Due to restrictiomzosed by data availability, six retail cuts
from Statistics Canada CANSIM |l datab&siom the University of Alberta library are used

for both Ontario and Alberta. These cuts are: sirkieak, round steak, prime rib roast, blade

Yhttp://Iwww.beefinfo.org/retail_specs.cfm. check view detailed carcass and specs to see wholesale cuts
percentages
15 cansim Il tables 3260012: Average retail prices for foatiather selected items
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roast, stewing beef and ground beef. This sixIretds account for 48% of the carcass weight.
The Daniel's (1976) unpublished correlation reseanfic21 beef cuts as used in Scott (1983) is
used to develop a weighing scheme allowing thecsts to approximate the total retail value

of the carcass. Daniel correlated 87 time seriegmations of the six cut prices with twenty

one beef cuts in Toronto.

The resultant weighing scheme for high quality f@dfand A2 steers & heifers) retail cuts for

Toronto and Calgary is given below:

Sirloin steak 18.53 % of the packers carcass weigh

Round steak 10.62 % of the packers carcass weight

Prime rib roast 6.74 % of the packers carcasghwei

Blade roast 12.54 % of the packers carcass weight

Stewing beef 20.40 % of the packers carcass weight

Hamburger 6.72 % of the packers carcass weight
- 75.55%

The remaining 25% made up of bones (13%), fat (1&86)shrink (2%).

For low quality cow beef (economy beef), data ottieg test from Steinberg of Montréal is
correlated using the D. Ricard’s method to arriteaaveighting scheme for retail cuts in

Toronto and Calgary as shown below:

Sirloin steak 15.22 % of the packers carcass weigh

Round steak 12.74 % of the packers carcass weight

Prime rib roast 6.16 % of the packers carcasshweig

Blade roast 15.88 % of the packers carcass weight

Stewing beef 1.57 % of the packers carcass weight

Hamburger 25.40% of the packers carcass weight
77.05%

Retail prices in cents/lb in chilled packer carcasetail quoted price of cut in cents/Ib X (%

composition of cut in carcass X respective Careasght).

By-product prices from CANFAX were divided by respee carcass weights for Alberta and

Ontario steers and multiplied by a 100 to arrivehat values in cents/ pound chilled carcass
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packer value. Data from 1980 to 1991 is obtainednfiCanada Livestock and Meat Trade
Report, page 8 in table titled-Total by-productcpr{dressed carcass basis $ per 100 pounds)
(hard copies from Department of Rural Economy resmuoom), and 1992-2005 are high
price by-product values in $ per head steer repgrCANFAX from Kevin Grier,Senior
Market Analyst of the George Morris Centre (seachted excel file titled: Raw BP)

In the U.S. case, the spreads is already calculat&® cents per pound retail weight as found
in the USDA, ERS website on meat price spreads data set titled: Historicahthly price
spread data for beef, pork, broilers, turkeys, @ggls, which was converted to cents/Canadian
pound chilled carcass weight by multiplying by thespective dressing percentages and
exchange rate.

U.S. Dressing percentages are calculated from alattsined from the USDA, ERS Red Meat
Yearbook (94008} excel spreadsheet titled- averagedressedweightatie 2, 3 and 4 and

averageliveweight.xls, table 15 using the formular:

¥Dressing Percentage for steer, heifer or cow =&artVeight of steer, heifer or cow/
Live Weight of cattle X 100

However, constant values that have been in useh&yUSDA and Agricultural Marketing
Service of the USDA are 63% for steers and hediecs47% for cows.

Carcass weights data from 1980-1996 are obtaimmed fhe Canada livestock and Meat
trade report on page 8 titled: Average warm carcasghts for federally and provincial
inspected packing plants (Lbs); 1997-2001 from ti&tavis of CANFAX, and 2002-2005 is

annual data also obtained from Ann Dunford of CANEA

18 for an explanation on this sewtp://www.ers.usda.gov/briefing/foodpricespreads/meatpricespreads/
17 See details fromhttp://usda.mannlib.cornell.edu/MannUsda/viewDocumentlnfo.do?documentlD=1354
18 Seehttp://ars.sdstate.edu/MeatSci/May99-1.htm; http://www.safarix.com/013046256X/ch23levlsech
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Appendix 11.3.: The Model

Following Gardner (1975), Holloway (1991) and Wangnt's (1989) empirical assumptions,
we will assume, initially, that farm commodity slieg of cattle are exogenous since most of
these supplies in the cattle market section arelgbeemined over a long period of time,
sometimes through contracting, hedging and capsiveply agreements. Secondly, the
variables in (1)- population, pork CPI that affect cattle/beef demarmde considered
exogenous. Thirdly, the supply of non-farm inpltis perfectly elastic, makingpFn (7)

exogenous.

With the empirical assumptions in place and assgrthie estimation of elasticities at all levels
of the market, the elasticities of a price spreevben any two market levels can be expressed
as:

Er,z = pr,z -E (12)

pa,z
where E, is the spread elasticity between two market leweis the spread between market
levels and Z{N,a,R,}, N is the demand shifteB, andP, are the prices at wholesale/retall

for beef and farm for cattle respectively.
The first term on the right hand side (GR) is the supply elasticity at the wholesale or tetai

level with respect to Z while the second term & ¢lasticity at the farm lev&l

Three alternative equations are estimated for eegion and cattle type.

The three estimated equations, where equéli8)is either farm-wholesale or wholesale-retail
farm spread, equatiafi4) is the inverse supply equation for the retail tolesale levels and
equation(15) is the inverse supply equation at the farm gatéoorcattle producers are as

follows:

R[*,k =C+ IBR,X Nt*k + ﬂR,aat*,k + IBR,b I:)b,t,k + ﬁR,paP::,t,k + ﬁR,RRL*R,t—l,k + ﬂR,prF?J*p.t,k (13)
+ Ba;DUM ..o, +B: DUM ,, + &5,

Y This is represented by the processing and retail costeindt the packer and retail levels
 These different elasticities are not shown in this papesdriHolloway (1991) for the empirical derivation.
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*

Px,t,k = C+ﬁx,xNx,k +:8x,aat,k +:Bx,b Pb,t,k +:8x,papa,t,k +18x,RRLR,t—Lk +ﬁx,prPbp,t,k

(14)
+,8R,tDUMt1’ ------------ ’+ﬁR,tDUMtll+£R,t,k

*

Pa,t,k =Cc+ Ba,th,k + a,aat,k + ﬁa,b I:)b,t,k + IBa,paPa,t,k + IBa,RRLR,t—l,k + ﬁa,prPbp,t,k

(15)
+ B, DUM ...co...... +B. . DUM ; + £q .,

whereg j =0{R,x,a} and qO{xab, pa,Rbp,PD,t1...t1]} are coefficients to be

g,
estimated for every cattle class and region;ang, | D{R, X, a}, are disturbance terms which

are assumed to be normally distributBid.a, P, and R, are as stated earlier, aRd.,, BP, and
DUM represents independent variables for lagged depemdriables (dynamic adjustments),
by-product prices, and seasonal dummies respegtividdese equation$l3) to (15) are
estimated for steers, heifers and cows for Canadtem and western regions, and the U.S.
Data are expressed in the first set of estimatiepsrted here in level form. Ordinary least
squares estimation method is used to estimate e@ddtion since there are no cross equation
restrictions, and the fact that each equation In&s same type of independent variables

appearing on the right hand side.

From the elasticity equations, necessary and (d)mssfficient conditions for perfect
competition (where K : 6=0) in the cattle/ beef markets are develdpedo be
(1) Epan = ~Epaar (i) E,y =—E ., and(iii) Egy =-E

ra*

The sufficient condition is satisfied for perfecingpetition by imposings,, = OwhereS,, is

the coefficient on the price of the processingiretsts index.

To test for market power pre and post BSE, eadmatdd equation is done for pre (1980-May
2003) and post BSE (May 2003-December 2005). Testhe presence of structural change in
the Canadian cattle/beef industry in May of 2008 also carried out using standard Chow

tests.

2L Also see Holloway (1991) for proof of these proposiio
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Appendix 3.

Table A3.1: Estimates of the Spread equations, Faroe, Wholesale and Retail Prices
Equations under the Null Hypothesis of Perfect Cetitipn and Cost Economies in
Marketing. (1980:1 to 2003:5; and 2003:6 to 200%:12

Western Canada Eastern Canada U.S. Estimates
Estimates Estimates
Ho:©=0 Ho: 0 =0 Ho:©=0 Ho: 0 =0 Ho:©=0 Ho; 0 =0
Equati Pre Post Pre Po Pre Pos Pre Po Pre Post Pre Post
ons st T st
F-WS 1265 315* 1223 16 1896 15 869 00 2.83* 151 11.8 4.91*
* *x * 3 * 3 * 7 ** 2* *
FP s 1886 320 050 22 1134 10 134 0.1 2415 3.80* 0.01 6.59*
* *x 4 * 5 6 * *xx *
WP S 1550 000 5bB64* 00 1668 00 444 00 1782 6.03* 0.85 1048
* 4 * 4 * 1 **x 7 * * *
W-R S 152 0.26 012 04 325* 03 005 0b bH76* 285 581 357*
3 *xx 3 3 * *x *x
RP S 2.17 2.12 495* 0.00 21 482 21 947 0.21 177 0.25
* 2.1 2 0 *x 0
2

F-WH 1307 282 1819 15 3311 13 1334 00 1111* 143 1111 4.08*

* * 4 * 5 * 5 *x%x

FPH 283* 314 055 23 429 02 469 1228 471 0.01 4.48*
*%x O * E_ *%x 04 *x * *x

05 7

WPH 675 002 485* 00 1504 00 424 00 1476 6.68* 071 8.06*
* 9 * 1 *x%x 6 *x * *x

W-RH 036 038 007 05 217 03 004 04 662 311 459 298

8 5 8 *x *x
RP H 134 222 324 20 021 22 b5le* 20 7.22* 232 0.06
xx 6 9 * 3 0.17

F-wc¢ 209 007 1855 10 430 09 1515 12 703* 093 703 124

7* 8 4* 0 * 9 *
FP C 007 004 265 03 002 00 0.01 6.64* 3.15* 023 210
2 3 0.0 * *x
7
WPC 1309 008 588 01 254 06 419 02 740 474 003 6.74*
*x * 7 3* 3 *x 4 *
W-RC 416* 0.08 011 07 284* 00 021 09 638 209 551 106
*x 9 *x 7 7 *x *%x
RP C 0.18 167 564 14 014 10 3.14* 161 469* 002 109 254
* 7 5 *x%x *
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Hypothesis based on F-statistics at 1%, 5% and 1(0*%*, and *** respectively.)
Note:
F-W S= farm to wholesale price spread for steer FP S= farm price for steer

WP C=wholesale price for cow

F-W H= farm to wholesale price spread for heifer RP S= change in retail price for steer
cow RP C= retail price for cow

F-W C= farm to wholesale price spread forcow WP S= wholesale price for steers
FP C= farm price for cow

W-R S= wholesale to retail price spread for steer WP S= wholesale price for steer
W-R H= wholesale to retail price spread for heifer FP H= farm price for heifer

W-R C= wholesale to retail price spread for cow WP H= wholesale price for heifer
WP H= wholesale price for heifer RP H= retail price for heifer
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Table A3.2. Regional Unrestricted Parameter EsgBmfdr the Farm ,Wholesale, Retail and Price Speeadtions Pre and Post BSE

(1980:1-2003:5; and 2003:6 -2005:12)

Regression coefficients for steer in Western Canada

Farm-Wholesale Wholesale - Farm Price Wholesale Price Retail Price equation
equation Retail equation equation equation
Variables | PRE POST PRE POST | PRE POST | PRE POST PRE POST
Constant | -51.07* 1890.58 21.32 606.10  -20.22*  -2498.21 -54.76*  -41.91 -10.86 1254.13
Populatn. | 2.42+ -64.28* 1,03 -21.99 1.35% 86.26***  3.05* 3.18 0.35 -41.25
LDV 0.77* 0.44%* 0.85* 0.22 0.87* 0.52%* 0.86* 0.36 0.97* 0.12
CPI Pork | -0.03 1.37* 0.20* 1.16%*  -0.06"  -0.55 -0.08**  0.96 0.03 2.55*
BPW -0.22% -1.03 0.01 -0.15 0.04 1.52¢% 011 0.26 -0.02 -0.09
Cost Ind. | 0.15 0.84 -0.02 0.49 0.01 -1.39 0.12 -0.17 0.08** 0.75
Qty -0.1E-07  -0.15E-07 -0.1E-08 0.25E-08 -0.4E-07 0.16E-07 -0.5E-07* -0.57E-09  -0.2E-07  0.11E-08
T2 -0.18 -0.94 2.56 -10.70 -0.95 4.77 -1.27 2.17 1.57 -10.90%**
T3 1.02 0.22 0.62 -15.76 0.12 11.80 0.90 8.39 1.41 -12.37
T4 4.12% 6.95 2.05 -15.00 -1.08 5.79 2.61 10.44 4.16* -7.41
T5 4.00% 9.98 0.50 -8.23 -1.80%  1.78 1.42% 10.23 1.13 0.31
T6 -0.18 10.53 6.38* -12.59 -3.19* 1.03 -4.42% 9.82 1.47 -4.49
T7 -0.84 5.46 8.82 -10.13 1717 131 -3.49% 144 5.15* -9.32
T8 -1.72 -3.20 408"  -7.02 -0.47 4.34 -2.98 -3.78 0.43 -14.27%
T9 -1.61 -9.53 4.29%* 12,95 -1.70%  15.04 -3.89%*  1.05 -0.02 -15.50*
T10 -2.34 -3.62 -0.56 -16.90 0.45 10.55 -2.34 3.43 -3.11%* -18.67*
T11 -3.07%* 4.65 2.71 -9.18 0.33 5.48 -2.99 8.78 -0.07 -2.12
T12 -1.80 5.07 5.57% -6.51 -1.64*  -0.02 -3.53%* 567 2.19 -0.30
R? 0.96 0.86 0.83 0.71 0.92 0.82 0.96 0.73 0.98 0.94
D-h -4.47 -1.32 -0.71 0.87 6.04 1.19 -1.82 0.85 0.73 2.79
Chow Test | 0.041 0.07 0.05 0.12 0.58
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Table A3.3.: Regional Unrestricted Parameter Edeméor the Farm ,Wholesale, Retail and Price $peemations Pre and Post BSE
(1980:1-2003:5; and 2003:6 -2005:12

Regression coefficients for heifers in Western Canada

Farm-Wholesale Wholesale - Farm Price Wholesale Price Retail Price equation

equation Retail equation equation equation
Variables | PRE POST PRE POST |PRE POST |PRE POST PRE POST
Constant | -69.63* 1662.06 10.50 705.74 | 1.35 -2158.59 | -30.57** | -142.81 11.46 1244.44
Populatn. | 3.22+ -56.86 -0.52 -25.44 117 | 75.18 1.97* 6.66 -0.69 -40.90
LDV 0.65* 0.43 0.84* 0.23 0.58* 0.47** 0.86* 0.37 0.98* 0.12
CPI Pork | -0.04 1.38* 0.18** 1.18 0.00 -0.54 -0.05 0.93 0.06 2.55
BPW -0.34* -1.04** -0.6E-03 | -0.24* -0.02 1.53%* | -0.11 0.36 -0.01%* -0.07
Cost Ind. | 0.27* 0.78 -0.02 0.56 0.03 -1.26 0.11** -0.25 0.06 0.73
Qty -0.6E-08 | 0.2E-07 0.00 0.00 0.00 0.00 0.61E-08 | 0.00 0.00 0.00
T2 1.10 -1.68 -0.4E-07 |-10.99 | -1.19 5.34 -0.94 2.48 1.73 -10.84*
T3 1.66 0.88 0.61 -16.34 | 0.50 10.49 0.98 9.08 1.43 -12.27
T4 4.94% 6.35 1.72 -15.42 | -0.77 6.12 2.03 11.00 4.07* -7.28
T5 4.96** 8.69 -0.03 -8.49 -1.46 2.96 0.73 10.69 1.12 0.46
T6 3.99%* 10.62 5.97* -13.26 | -6.69* 1.08 -5.54* 10.73 1.14 -4.23
T7 -2.08 4.27 8.42* -10.76 | -0.74 -0.46 -4.24* | 2.25 5.04* -9.07
T8 -0.48 -5.66 3.89* | -7.84 -2.30 5.92 3717 | -2.73 0.17 -13.98
T9 -1.66 -9.90 4.19%* -13.61 | -2.07 14.58 -4.26* | 1.90 -0.14 -15.25*
T10 -2.05 -4.76 -0.44 -17.53 | -0.39 11.44 -2.52 4.35 -3.30% -18.43*
T11 -1.93 2.92 2.69 -9.55 -0.62 7.36 -2.81 9.34 0.04 -1.94*
T12 -1.42 3.47 5.33 -5.89 -1.45 1.34 -3.34** | 510 2.47 -0.36
R? 0.92 0.87 0.83 0.71 0.68 0.83 0.96 0.72 0.98 0.94
D-h -4.24 -3.8-1.155 | -0.57 0.69 -3.85 0.92 -1.49 0.65 0.72 2.55
Chow Test | 0.01 0.18 0.388 0.01 0.20
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Table A3.4.: Regional Unrestricted Parameter Edgm#or the Farm ,Wholesale, Retail and Price $pegmations Pre and Post BSE
(1980:1-2003:5; and 2003:6 -2005:12

Regression coefficients for Cows in Western Canada

Farm-Wholesale Wholesale - Farm Price Wholesale Price Retail Price equation

equation Retail equation equation equation
Variables | PRE POST PRE POST |PRE POST |PRE POST PRE POST
Constant | -77.89** | 576.56 27.89% | 41274 | 11.53* 99.47 -41.70* | 602.86 -0.43 1494.58
Populatn. | 3.57 -16.74 -1.38* | -16.57 0.10* -1.89 2.48* -16.56 -0.18 -48.74
Lbv 0.75* 0.36 0.85* 0.25 0.83* 0.42* 0.86* 0.38 0.98* 0.20
CPI Pork | -0.08 1.41 0.19* 1.00 0.02 -0.52 -0.06 0.87 0.03 2.16*
BPW -0.38 1.19867** | -0.01 -0.57 0.10 0.19 -0.13 1.15 -0.01 0.37
Cost Ind. | 0.28 -0.73 -0.02 0.63 -0.05%* | 0.29 0.12** -0.34 0.07* 0.61
Qty 0.00 8.76E-08 | 0.00 0.29E-07 | 0.00 0.00 0.00 0.00 0.00 0.00
T2 1.39* 1.579 2.80 -10.65 -2.62 1.89 -1.14 3.28 1.84 -9.34
T3 1.66 7.341 0.54 -16.54 -1.03 4.35 0.68 10.95 1.24 -9.45
T4 5.23* 13.94 2.15 -16.45 -3.26 0.01 1.78 13.48 3.90* -5.20
T5 3.71% 17.49 0.32 -11.55 -3.13 -2.58 0.15 14.19 0.38 1.25
T6 -1.92* 14.37 6.60* -14.97 -3.41* 1.86 -5.94* 15.41 1.10 -0.96
T7 -2.12%* 8.11 7.93* -13.17 -2.69** | 1.03 -4.88* | 7.78 3.72* -6.18
T8 -0.87* 6.09 4.44% -11.44 -3.70* | -0.26 -4.33* | 3.93 0.37 -10.57
T9 0.37* 9.36 5.03* -15.80 -5.63* | 1.61 -4.85* | 9.10 0.44 -10.03
T10 4.18* 13.7 1.14 -20.62 -7.28 0.95 -2.77 12.74 -1.52 -12.20
T11 4.02* 21.5 3.12 -11.16 -6.88 -1.79 -2.91 17.75 0.32 4.78
T12 0.10%** 11.69 5.56* -7.59 -3.37% | 2.64 -3.54** | 12.72 2.12 5.02
R? 0.78 0.74 0.81 0.67 0.96 0.79 0.96 0.73 0.98 0.94
D-h -3.70 -2.37 -0.81 0.29 -1.62 -1.61 -1.62 2.19 1.09 1.57
Chow Test | 0.07 0.11 0.10 0.10 0.73
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Table A3.5:. Regional Unrestricted Parameter Edgméor the Farm ,Wholesale, Retail and Price $peemations Pre and Post BSE

(1980:1-2003:5; and 2003:6 -2005:12

Regression coefficients for steers in Eastern Canada

Farm-Wholesale Wholesale - Farm Price Wholesale Price Retail Price equation

equation Retail equation equation equation
Variables | PRE POST PRE POST |PRE POST |PRE POST PRE POST
Constant | -54.38* 1124.35 -1.277** | 693.24 | -9.729* | -1505.72 | -45.69* | -138.25 -3.45 693.24
Populatn. | 2.71* -37.06 0.845** | -24.99 0.840* | 51.15 2.71* 6.44 0.01 -24.99
LDV 0.77* 0.57 0.190* | 0.23 0.886* | 0.42 0.86* 0.37 0.97* 0.23
CPI Pork | -0.03* 0.89* 0.200* | 1.17** | -0.061** | -0.25 -0.08 0.94 0.03 1.17%
BPW -0.37 0.24 -0.013 -0.23 0.188* | 0.16 -0.05 0.34 0.05 -0.23
Cost Ind. | 0.12* 0.14 0.000 0.55 0.022 -0.41 0.10** -0.23 0.07** 0.55
Qty -1.16E-

0.00* -0.2E-07 | 0.7E-07 | 0.00 0.000** | 0.00 07** 0.00 -0.1E-07 | 0.00
T2 0.46 8.34 2.675 -10.93 -1.484* | -3.73 -1.13 2.39 1.72 -10.93
T3 2.18 10.76 0.572 -16.24 -0.942 -0.25 0.93 8.89 1.44 -16.24
T4 3.08 12.57 1.613 -15.33 -0.043 -1.34 2.41 10.80 3.92* -15.33
T5 2.47 14.27% 0.308 -8.42 -0.905 -3.91 0.72 10.46 0.78 -8.42
T6 -2.13* 14.75** 6.053* | -13.11 -2.253* | -4.09 -5.29* 10.33 0.98 -13.11
T7 -1.14 13.68 8.708* | -10.60 -2.334* | -12.85 -4,09%* | 1.87 4.85* -10.60
T8 -1.23 4.50 3.996*** | -7.64 -1.812** | -8.55 -3.54** | -3.19 0.11 -7.64
T9 -0.90 4.52 4.180** | -13.45 -2.723* | -2.80 -4.06% | 1.47 -0.15 -13.45
T10 0.307 11.60 -0.688** | -17.37 -2.156* | -5.79 -2.26 3.91 -3.14 -17.37
T11 -2.81%* 12.89%* 2.561 -9.44 0.678 -3.89 -2.64 8.99 0.05* -9.44
T12 -3.17* 11.94 5.619** | -5.93 -0.177 -7.26 -3.63** | 5.05 2.21* -5.93
R? 0.96 0.89 0.84 0.92 0.78 0.96 0.73 0.98 0.71
D-h -453 -0.11 -0.7 0.72 5.28 2.13 -1.68 0.20 0.86 0.72
Chow Test | 1.22 510 4.41 0.01 0.22
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Table A3.6: Regional Unrestricted Parameter Esesédr the Farm ,Wholesale, Retail and Price Spegadtions Pre and Post BSE
(1980:1-2003:5; and 2003:6 -2005:12)

Regression coefficients for heifers in Eastern Canada

Farm-Wholesale Wholesale - Retail | Farm Price Wholesale Price Retail Price equation

equation equation equation equation
Variables | PRE POST PRE POST PRE POST | PRE POST PRE POST
Constant | -109.82* | 977.50 21.70 668.1 -2.42 67.82 -47.70* | -91.27 1.27 1259.22
Populatn. | 5.40* -32.48 -1.11 -24.1 1.35% -0.06 2.85* 4.88 -0.25 -41.37
LDV 0.56* 0.56 0.85* 0.2* 0.54* -0.37 0.86* 0.37 0.98* 0.12
CPI Pork | -0.08 0.93* 0.18** 1.2 -0.04 0.23 -0.09 0.95 0.04 2.55
BPW -0.63* 0.20%** 0.18 -0.2 0.33** -0.42 -0.03 0.32 0.05 -0.07
Cost Ind. | 0.22* 0.12 -0.01 0.5 0.10** 0.49 0.10** -0.21 0.08* 0.74
Qty 0.00 -0.5E-07 | 0.73E-07 | -0.52E-0.0 | 0.00** 0.00 -0.2E6*** | 0.00 0.49E-07 | 0.00
T2 0.90 6.94 2.62 -10.8 -1.16 -7.66 -1.08 2.31 1.77 -10.86
T3 2.88 11.06 0.62 -16.0 -0.75 -10.05 0.85 8.71 1.46 -12.30
T4 4.95% 13.91 1.89 -15.1** -0.07 -8.15 2.16 10.68 3.80 -7.31
T5 4.60** 13.41%* 0.48 -8.3%* -0.94 -6.07 0.43 10.40 0.81 0.42
T6 3.47 13.91%* 6.31* -12.8%* -5.41* -6.34 -5.62* 10.20 0.95* -4.29
T7 -1.66 12.80*** 8.91* -10.3 -0.74 -14.74 -4.43* | 1.76 4.87* -9.12
T8 -0.39 4.69 419 | -7.2 -2.33 -17.47 -3.91%* | -3.35 0.12* -14.02
T9 0.07 3.57 4.39% | -13.1 -3.92%* | -11.20 -4.46" | 1.40 -0.15%* -15.26
T10 1.01 10.72 -0.49 -17.0 -3.56** | -14.86 -2.61 3.82 -3.17 -18.42
T11 -1.29 11.04 2.77 -9.2 -1.80 -5.88 -3.06 9.01 0.06 -1.90
T12 -2.96 9.52 5.65** -6.0 -1.02 -3.67 -3.90* | 5.38 2.34%%* -0.21
R? 0.93 0.89 0.84 0.89 0.57 0.79 0.96 0.72 0.98 0.79
D-h -3.19 0.28 -0.71 0.28 -4.62 1.80 -1.63 2.02 0.85 1..80
Chow Test | 1.24 0.43 0.12 0.06 0.18
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Table A3.7: Regional Unrestricted Parameter Esesédr the Farm ,Wholesale, Retail and Price Spegadtions Pre and Post BSE
(1980:1-2003:5; and 2003:6 -2005:12)

Regression coefficients for cows in Eastern Canada

Farm-Wholesale Wholesale - Retail | Farm Price Wholesale Price Retail Price equation

equation equation equation equation
Variables | PRE POST | PRE POST PRE POST |PRE POST PRE POST
Constant -83.54* 3490.94 | 20.27*** | -1224.69 3.96*** | -337.84 | -53.81* 324423 -5.10 2827.04
Populatn. 4.37* -108.28 | -1.02*** 34.99 -0.02 1144 3.46* -99.90 0.15 -90.82
LDV 0.67* 0.41*** 0.84* 0.27 0.95* 0.42* 0.79* 0.37 0.97* 0.18
CPT Pork -0.05 0.97*** 0.17** 1.06 0.01 -0.25 -0.06 0.78 0.03 2.15*
BPW -0.35** 3.57 0.16 -2.10 0.04 0.05 -0.05 3.48 0.08 1.51
Cost Ind. 0.20* -0.59 -0.03 0.69 0.00 0.1 0.10** -0.37 0.06*** 0.62
Qty -0.12E-05* | 0.9E-06 | -0.1E-06 | -0.5E-06 | 0.12E-02 | 0.61E-08 | -0.1E-5* | 0.96E-06 | -0.3-06*** | 0.48E-06
T2 -1.00 1.98 2.65 -12.16 -0.38 3.91 -0.97 5.31 1.78 -8.41
T3 2.27 11.64 0.34 -19.52 -1.75* 4.64 1.23 15.16 1.24 -7.65
T4 5.12* 15.24 1.95 -20.56 -2.36* 5.02 2.95 19.65 4.01* -2.36
T5 2.11 22.28 -0.11 -17.61 -0.84*** 1.64 1.11 23.57 0.30 5.68
T6 -3.80** 23.27 6.23* -22.81 -1.24** 457 -4.94* 27 .42 1.02 477
T7 -3.43** 18.53 7.54* -23.17 -2.05* 4.97 -4.45** 23.03 3.51* 1.29
T8 -2.25 19.07 4.09*** -23.13 -3.35* 3.64 -4.21** 21.51 0.18 -2.08
T9 -1.92 26.95 4.71%* -29.05 -4.03* 3.52 -4.76** 29.11 0.27 -0.31
T10 1.05 38.87 1.01 -35.94 -4.67* -1.13 -2.78 36.16 -1.59 -0.98
T11 0.84 45.82 3.03 -27.25 -3.79* -2.20 -2.88 42.68 0.28 16.93
T12 -1.71 41.45 5.36** -24.03 -152* -2.24 -3.66™* 38.67 1.99 17.86
R? 0.96 0.83 0.81 0.68 0.93 0.89 0.97 0.74 0.98 0.94
D-h -1.51 -14 -0.71 2.00 1.64 -0.62 -1.19 0.18 1.03 1.35
Chow Test 0.15 0.32 0.54 0.05 0.36
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Table A3.8: Regional Unrestricted Parameter Esesédr the Farm ,Wholesale, Retail and Price Spegadtions Pre and Post BSE

(1980:1-2003:5; and 2003:6 -2005:12)

Regression coefficients for steers in the US

Farm-Wholesale

Wholesale - Retail

Farm Price equation

Wholesale Price

Retail Price equation

equation equation equation
Variables | PRE POST |PRE POST PRE POST PRE POST |PRE POST
Constant -

2446.89

-11.42* -573.25 -41.40* 1906.64 -9.43** | -2023.55*** -18.32* *x 0.05 -0.24
Populatn. 9091.68*

35.47*** | 2385.74 | 155.41** | -7354.97 | 230.08* | 7204.54*** 221.15* * -24.56* 385.27
LDV 0.82* 0.26 0.84* 0.52* 0.82* 0.51 0.04 -1.78* 175.90* -1556.36
CPT Pork -0.01 -0.31 0.03 0.93 -0.11* 0.63 0.87* 0.87* 0.95* 0.14
BPW -0.24* -0.14 -0.02 4.62** 0.27** 190 -0.12* 0.09 -0.07** 1.81*
Cost Ind. 0.06* -0.63** 0.09** 1.22*%** 0.3E-02 -1.40** 0.08* -2.33 0.25 8.74
Qty 0.00** | 0.13E-04 | 0.2E-05 | -0.15E-04 | -0.8E-4* 0.38E-04 -0.1E-4** | 0.3E-04 | -0.9E-05** | 0.18E-04
T2 -0.53 -3.35 1.69 9.21 -1.36 11.81 -1.59 8.93 0.28 8.90
T3 0.37 3.44 0.70 -13.85 0.41 19.32*** 0.95 28.97** 1.89 462
T4 1.81* 14 98* 1.65 -10.10 -0.56 19.01** 1.35 32.91* 3.22* 20.47*
T5 3.65*** 9.51 -0.85 1.47 0.03 12.71 3.54* 14.28 2.97** 22.56*
Té6 161* 1.88 3.33** 4.19 -1.20 -2.86 0.13 -5.21 3.75* 0.79
T7 -0.09 -1.86 5.05* 3.94 -1.03 -6.30 -1.28 -4.87 3.88* -6.25
T8 1.44** 2.18 1.00 -5.73 177 3.26 3.12 13.67 4.06* -3.15
T9 0.92 0.87 2.58*** -13.87 -0.70 4.37 0.25 10.91 2.70*%* -10.01
T10 0.60 3.18 0.38 -17.61 1.19 11.63 1.82 17 .91%** 2.04** -9.99
T11 1.39*%* -5.06 1.07 3.24 0.24 6.49 1.89 3.39 2.80* -2.58
T12 155 -3.03 116 -0.50 -1.67 -1.49 -0.04 2.44 0.91 -5.10
R? 0.92 0.89 0.97 0.88 0.91 0.82 0.94 0.92 0.99 0.95
D-h -05 -2.47 2.31 -14 6.38 0.81 5.14 1.11 195 -1.22
Chow Test 5.35 17.87 0.28 0.13 25.33
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Table A3.9: Regional Unrestricted Parameter Eseméir the Farm ,Wholesale, Retail and Price Spegadtions Pre and Post BSE
(1980:1-2003:5; and 2003:6 -2005:12)

Regression coefficients for heifers in the US

Farm-Wholesale Wholesale - Retail | Farm Price Wholesale Price Retail Price

equation equation equation equation equation
Variables | PRE POST PRE POST PRE POST PRE POST PRE POST
Constant -19.61* -484.96 -38.84* 1817.68 | -12.02** | -2077.34** | -19.60* | -2440.11* 0.05 -0.11
Populatn. 168.13* | 2207.36 | 155.68** | -6791.9 139.0* | 7278.00* | 168.12* | 8966.16** | -24.66* 302.93
LDV 0.03 0.32 0.84* 0.56* 0.86* 0.70** 0.03 -1.41%* 144.54* | -1290.21
CPT Pork 0.89* -0.48%+ 0.03 0.81 -0.07* 0.17 0.88* 0.95* 0.94* 0.12
BPW -0.08** -0.88 0.03 3.62%%* 0.318*** 1.65 -0.08** -0.22 -0.05 1.63*
Cost Ind. 0.11 -0.53*** 0.08** 0.94 -3.88E-3 -1.02** 0.10 -2.44 0.28*** 9.04*
Qty -0.77E-8 0.00 0.14E-08 | -5.71E-08 | 6.48E-09 | 0.9E-07 | -7.72E-9 | 0.73E-07 | -0.77E-8 | 0.03E-07
T2 -0.93 -4.28 1.23 10.33 -7.17E-3 8.82 -0.92 5.24 0.36 6.39
T3 1.00 5.38 0.51 -8.2 0.711 12.97 1.00 22.98%* 1.59 2.48
T4 0.56 13.69* 1.19 -10.27 -0.94 17.69** 0.563 29.96* 1.75 18.84*
T5 1.42 9.74%%* -1.19 1.212 -2.0%*1 11.60 1.42 11.76 0.31 20.22*
T6 -1.80 5.57 2.64** 5.12 -3.%2 -0.66 -1.79 -3.52 1.05 0.17
T7 -2.75** 1.96 4.08* 452 -2.6%*2 -2.76 -2.74%* -2.45 1.45 -6.72
T8 1.65 6.15 0.75 -3.58 -0.02 6.17 1.6513 14.95 2.42 -3.98
T9 -0.13 4.42 2.09 -9.39 -0.96 3.75 -0.134 9.96 1.95%* -10.71
T10 1.67 6.29 0.29 -10.8 0.90 7.67 1.66 14.18 1.92%% -11.64
T11 1.86 -3.46 0.56 5.32 0.99 4.67 1.86 1.84 2.28%* -3.96
T12 -0.37 -0.10 0.63 1.57 -1.39 -2.28 -0.37 2.18 0.04 -5.40
R? 0.95 0.89 0.97 0.89 0.93 0.82 0.95 0.91 0.992.9 0.95
D-h 5.24 -19 2.43 -1.68 6.63 0.88 5.24 1.39 24.75 -.068
Chow Test 0.028 17.67 0.7 0.28
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Table A3.10: Regional Unrestricted Parameter Edém#or the Farm ,Wholesale, Retail and Price $peemations Pre and Post BSE
(1980:1-2003:5; and 2003:6 -2005:12)

Regression coefficients for cows in the US

Farm-Wholesale Wholesale - Retail | Farm Price Wholesale Price Retail Price

equation equation equation equation equation
Variables | PRE POST PRE POST PRE POST PRE POST PRE POST
Constant -5.570%* -344.48 -30.00* 1200.63 -6.54 -1424.28 -11.02 | -1778.43* | -15.89** 180.18
Populatn. 27.290** | 1511.26 | 119.55* | -4600.22 81.15** | 5275.04** | 9562* | -1.06763* | 83.72** -377.68
LDV 0.863* 0.23 0.84* 0.52* 0.90* 0.60%** 0.92* 6791.97** 0.95* 0.071
CPI Pork -0.011 -0.40%** 0.02 0.88** -0.08* -0.06 -0.08* 0.845* -0.06** 1.32
BPW -0.166** -0.43 0.00 5.03* 0.49* 0.38 0.34x*+ -0.37 0.51* 8.98*
Cost Ind. 0.038* -0.31 0.07** 0.55 -0.01 -0.77 0.059 -2.81 0.03 -0.425-*
Qty -0.5E-06 | 0.38E-03 | -0.71E-5 | -0.11E-03 | 0.24E-05 | 0.47E-04 | 0.30E-05 | 4.50E-05 | 0.6E-05 | 0.20E-03
T2 -0.776 -1.85 0.88 6.07 -0.08 10.07 -0.85 8.00 -0.16 2.70
T3 0.080 3.58 0.08 -10.69 -0.32 18.18** -0.21 24.98* -0.50 9.24**
T4 1.077* 13.38* 0.36 -11.66 -1.99%*+ 15.99%*+ -0.92 26.64* -1.03 15.34*
T5 2.588* 10.67*** -1.76 -5.45 -3.19* 14.06 -0.66 14.32 -2.85* 16.59**
T6 0.964** 5.19 1.30 -4.08 -4.21* 5.49 -3.36* 1.39 -2.31* 1.11
T7 -0.550 1.71 1.79 -4.79 -4.41* 1.78 -5.06* -0.518 -3.61* -9.40
T8 0.624 3.50 -1.39 -8.98 -3.00* 8.32 -2.37* 12.35%** -4.13* -4.97
T9 -0.004 1.89 -0.23 -13.19** -3.60* 7.61 -3.56* 9.75 -3.94* -9.68%+*
T10 -0.100 2.66 -1.86%* | -13.97** -2.35%* 10.92 -2.42%* 13.17*** -4.26* -8.24
T11 0.317 -3.75 -0.72 0.72 -0.44 4.76 -0.04 0.780 -0.59 -7.02
T12 0.689 -1.59 -0.08 -1.44 -1.42 1.92 -0.70 3.58 -0.69 -3.61
R? 0.92 0.89 0.97 0.90 0.91 0.80 0.94 0.90 0.90 0.96
D-h 0.127 -15 1.83 -0.73 0.66 184 6.109 2.21 -0.72 2.88
Chow Test 7.44 19.55 0.91 0.48 24.20

83




84






