RéseauSPAANetwork

Structure et la Performance de I’Agriculture Structure and Performance of Agriculture
et de l'industrie des produits Agroalimentaires and Agri-products industry Network

The Simple Economics of Hog Marketing Reforms in Quebec

Jean-Philippe Gervais
Professor
Department of Agricultural & Resource Economics
North Carolina State University

Rémy Lambert
Professor
Department of Agricultural Economics
Laval University

Cahier de recherche/Working paper #2010-01



The Simple Economics of Hog M arketing Refor msin Quebec
1. Introduction
There is no arguing that the North American hod{gs®ctor has been going through one of its
worst crisis of the last two decades during the72B009 period. The surge in commaodity prices
in the second half of 2007 raised feed prices ahdranput costs at the farm level. A global
economic recession surfaced at the end of 200&aloskquently lowered the global demand for
pork products. The outbreak of a new strain offthe&irus, labeled swine flu at the early stages
of the epidemic, accelerated the decline in thddvdemand for pork, weakening in the process
an already fragile industry. Other shocks spedlficaffected the profitability of the Canadian
hog/pork industry. Country of origin labeling regements in the United States (US) as well as
an appreciation of the Canadian dollar relativeh® US currency likely both contributed to
weaken the competitive position of Canadian hoglpcers and pork packers.

Two federal programs aimed at reducing the overglply of sows in Canada as well as
many other periodic provincial programs have helpedubset of hog producers transition
towards other sectors. Still, the Canadian hog/podustry has been hurting and is just
beginning to emerge from its economic lethargy. M/diesperate times do not necessarily call
for desperate measures, they almost always caBi¢mificant changes. Quebec hog producers
and pork packers recently agreed to sweeping clsangmarketing regulations. Hog marketing
institutions in Quebec have continuously evolvedorPto 1994, hog supplies were marketed
through an auction. Hog producers grew disillustboéthe auction because prices consistently
failed to reach price levels observed in the USketarProducers and processors agreed on a
hybrid marketing system in 1994 in which a percgataf hog supplies was pre-attributed to

processors based on historical market shares, Wigleemaining hogs were auctioned off. This



system was quite successful in raising the avehageprice above the reference price in the US
market. However, the recent struggles of the ingystished the average auction price at levels
significantly below the reference price, much te thismay of hog producers. Frustration vis-a-
vis the hybrid marketing system also built up oe fhackers’ side. In other provinces, hog

procurement has moved away from spot markets t@varodels where packers own hogs or
directly contract with hog producers to lower thee@ll transaction costs in the supply chain.

This lowers transaction costs and allows packedetelop specific products to meet emerging
food preferences. Processors viewed their inabibtydirectly contract with producers as an

important obstacle to getting the Quebec hog/padkistry back on its feet.

After long and painful negotiations, packers ancekge hog producers’ representatives
agreed to significant reforms in hog marketing nagidms. At the heart of the matter was the
producers’ conviction that a marketing board wikitclasive marketing rights was necessary to
best serve their interests. Producers believettiet collective bargaining strength had to be
preserved to counterbalance concentration on tbkepsi side. Conversely, processors believed
that no reform could lift the industry from its sip without the ability for packers to develop
business relationships with individual producerse hew marketing agreement addresses each
party’s main concern. Packers committed to purcladils@uebec hogs at a price no lower than
the reference price in the US market. In returodpcers agreed to a system that gives packers
access to producers to better manage the porkysapain.

Three hog categories were created under the neketiray agreement: i) specialty hogs;
i) commodity hogs; and iii) packer-owned hogs. Tgreducers’ board remains in control of
marketing the hogs through the different marketihgnnels conditional on a set of agreed rules.

The purpose of this system is to lift prices paightoducers and allow packers to capture market



share domestically and abroad. Yet, there are pat@osts of implementing the new marketing
system. It could lead to structural surpluses dkeas’ revenues fall short from the level which
would guarantee that the hog price commitment iprefitable strategy. Reforms to the
producers’ income support program (commonly retete as ASRA) will likely also have an
impact on production levels in the sector. The cibje of this paper is to provide a simple
analysis of the economics behind the new marketites in the Quebec hog/pork industry. This
analysis also offers some valuable insights foeogrovinces as they try to address the struggles
of their own hog/pork business.

A few studies in the literature have analyzed thecsure of the Quebec hog/pork
industry. Larueet al. (2000) reviewed the 1989 and 1994 hog marketingrmes and
investigated the determinants of hog prices onaihetion. Larue, Gervais and Lapan (2004)
showed the benefits of pre-committing hog supplean imperfectly competitive setting. They
also provided an efficiency rationale to the exisee of a subsidy program in hog production.
Gervais and Tamini (2005) proposed a coincidennecuc index to measure the economic
environment of the Quebec hog/pork industry. Thegua that the 1994 hog marketing reform
was the most important trigger of the industry glowFinally, Gervais and Doyon (2004)
investigated different risk management strategieQuebec hog producers, especially focusing
on the complementarities between the futures mak@tASRA. While all these papers touched
upon different facets of Quebec hog marketing tastins, none have analyzed the current
marketing mechanisms.

The remainder of the paper is structured as follolise next section focuses on the
recent business relations between Quebec prodacédrpackers and details the chronology of

events that brought changes in hog marketing mesiman It also provides a detailed description



of the new marketing arrangements. Section thresemts simple analytical tools to discuss the
efficiency of marketing reforms in the Quebec hogkpindustry. Section four provides an
empirical counterpart to the analytics presentedthi@ previous section. The final section

concludes.

2. A Chronology of the eventsleading to the most recent reform
As mentioned in the introduction, Laraeal (2000) provide a detailed account of the changes i
marketing institutions prior to 2000. From 1989March 1994, Quebec hog producers marketed
their hogs through an electronic auction. A refdeah to a hybrid system in which a significant
share of the hogs was pre-attributed to packermsdoas their historical market shares and sold at
a pre-determined price while the remaining hogsewsold through the auction. The two
mechanisms co-existed until very recently. Overyibars, the proportion of hogs that were pre-
attributed evolved between 50 and 80 percent. 0026hort-term contracts were introduced as a
third hog marketing mechanism. Both the importandéethe electronic auction and pre-
attribution were lowered to auction off fixed supplof hogs over a period of one month.
Dissatisfaction with the hog marketing mechanismmerged in the second half of this
decade for many of the same reasons that transpiréde early 1990s. The frustration of
producers with the auction was driven by pricesdowhan the US reference price. Figure 1
presents the weekly average price paid under thgoauand pre-attribution mechanisms from
early 2004 to the end of 2009. Following pressupgsthe Quebec hog marketing board
(Fédération des producteurs de porcs du QuélEQ), theRégie des marchés agricoles du
QuébeRMAQ) suspended the auction mechanism in Oct@B66. Producers’ representatives
argued that prices on the auction should not bsistamntly below the US reference price given

Quebec packers operate in a fairly open North Araerimarketplace. In mid-2006, the



difference between the auction price and the U&eete price reached as much as $30 per 100
kg, as illustrated in Figure 2. The FPPQ launchedirgernal review of hog marketing
mechanisms in December 2006 and the auction resumiggril 2007. Despite early indications
that auction prices were going to hover around Ws: reference price, the price difference
observed in mid-2006 quickly resumed. Given mountactrimony between producers and
processors, the Quebec Minister of Agriculture ndu@enediator to explore potential reforms of
hog marketing institutions in September 2007. At¢ind of 2007, the difference between the US
reference price and the average weekly price oadlcdon was more than $25 per 100 kg.

The government representative reported in Marci820@t he could not find middle
grounds between producers and processors on tbhe @fsreorganizing the hog marketing
system. Producers named their own special negotiatearly 2008 and decided to continue
negotiating with processors throughout 2008. Adewe agreement between producers and five
packers was reached in June 2008, but only thedaqacker in the province turned out to be
willing to sign onto the final document in Decem!#908. As a result, the FPPQ asked the
RMAQ to arbitrate a new marketing agreement betwaeducers and processors. At the end of
2008, the difference between the US reference @mckethe average auction price had reached
more than $45 per 100 kg. With the prospects oéw agreement nowhere in sight, the FPPQ
asks the RMAQ to suspend the auction mechanism. RMAQ agreed and suspended the
auction on February 13, 2009, setting the pricalbhogs at the US reference price minus $4
until April 17, 2009. Finally, after nearly 18 mdst of intense negotiations that involved the
provincial government and special mediators, Québmy producers and packers settled on a
new hog marketing agreement (hereafter referreaistthe Agreement) on May 18, 2009. The

Agreement was ratified on June 12, 2009 with anemgntation date of September 7, 20009.



The core principles of the Agreement between prediiand processors are:

* to send clear quality signals to producers solibgers can secure high-quality supplies;

» to fix a fair price that accounts for North Amemcanarket conditions;

» to tailor hog characteristics to buyers’ needs;

» to preserve the exclusive marketing rights of tfepcers’ board;

» to minimize transaction costs in the supply chain.

The Agreement links all Quebec hog producers (astifled by thePlan conjoint des
producteurs de porcs du Québethe FPPQ and buyers. The most important chaoghe
marketing rules that existed prior to 2009 is aldyahe introduction of three different hog
categories:

1. Packer-owned hogs hog assigned to a specific slaughterhouse owgeal buyer for
which the producer controls at least ten percethefvoting shares, or owned by a legal
entity for which a producer owns 50 % or more @& Woting and equity shares.

2. Specialty hogsa hog that was raised and/or fed according toiBpduyer demands that
imply differentiation from a standard commodity hddhe different characteristics of a
specialty hog must be verified at all stages ofsingply chain and must have the purpose
of creating additional value along the supply chaime specificity must be recognized by
a committee that oversees differentiation in thelé@&e hog/pork supply chain.

3. Commodity hogsall other hogs not included in the previous tvesignations.

The marketing mechanisms rest on two important asmapts: i) a price commitment by
buyers; and ii) prioritized allocation of the ho@aiyers commit to pay a reference price for all
hogs purchased. This price is determined accortirige following formula: the index 100 hog

price in $Can per 100 kg is equal to the USDA wkEdhaverage net price (weights are the



“negotiated and “swine or pork market formulahogs) in $US per 100 Ib times an adjustment
factor for the American carcass (0.74), dividedabhyadjustment for the Canadian carcass (0.80),
times the exchange rate, times the pound per kgeesion factor (2.2046).

In the first year of the Agreement, the FPPQ detgesi1the allocation of hogs to each
buyer according to the following rules:
1. The FPPQ assigns to a buyer 100 % of all hogglitadrom the FPPQ between April 1
2008 and March 31, 20009;
2. hogs that remain available are offered to ajldos. If the buyers’ demand is greater than
the supply of available hogs, the available hogs a@tocated in percentage of the
purchases made in the twelve months precedingltieaton period,;
3. if hogs are still available, they can be altedato buyers that express a demand for these
hogs after the allocation period has started;
4. if hogs are still available, they could be gsed to a new entrant as long as this new
buyer becomes a signatory to the Agreement.
Once the allocation process reaches step threeegboy FPPQ can trigger the surplus disposal
mechanism defined in the Agreement. The FPPQ rewalecations twice a year (August 1 and
February 1). In each review process, the FPPQ teplea four steps outlined above accounting
for 100 percent of the hogs purchased in the Iasna&nths, with the exception of surplus hogs
marketed under the surplus disposal mechanism.

The allocation priorities are the following: 1) pac-owned hogs; 2) specialty hogs; and
3) commodity hogs. Buyers get their hog allocabgrfirst filling requests for packer-owned and
specialty hogs. Commodity hogs are allocated to dlosest slaughterhouse until the total

number of hogs reaches the allocation of this @algr plant. If needed, production sites are



assigned to the second closest slaughterhouse reathing the allocation for this facility.
Allocation is done for a full production site (noebking lots to different slaughterhouses). The
FPPQ plans hog allocations and it notifies prodsi@rd buyers of what the shipments and
receipts are based on mandatory reporting of @geing into finishing operations.

When a specialty hog is officially recognized by tthifferentiation control committee,
the product specifications of this hog are postedhe FPPQ website, at the same time as the
expert opinion of the committee relative to thenpiem paid for this type of hog. A first-come-
first-serve system is implemented to determine tvhpcoducers are assigned the rights to
produce the specialty hogs. Buyers’ requests fecigfty hogs must include a detailed list of
particular production methods, additional costsuimed by producers, a grading grid,
requirements relative to input usage, premiums fmroducers and mechanisms to adjust these
premiums following fluctuations in input prices.dRars need to detail also how the proposed
specialty product is different than the commoditgduct, the markets that are targeted and list
the attributes that will allow buyers to differaat® the product at the retail level from
commodity meats.

A buyer is required to accept delivery of all habat are allocated to him in one of its
slaughterhouse. Buyers that own multiple plantsithe rights to decide where ownership hogs
and specialty hogs will be slaughtered. Produceustmonfirm to his/her assigned buyer the
number of hogs to be delivered at least 48 houisr®elelivery. Any increase in the production
of specialty hogs must come from the pool of comitydaogs assigned to the particular buyer
making the request. In other words, the demandspacialty hogs cannot be manipulated to
increase the overall number of hogs assigned tayarb Any increase in the overall supply

assigned to a buyer must be made in accordancepratisions set forth in the Agreement



relative to changes in packing capacity. A buyestmotify the FPPQ of any increase in packing
capacity at least nine months before the allocalgte.

Any decrease in capacity must be reported to thBQ@Rhree months before the
implementation date. As mentioned before, a surnptagram is administered by the FPPQ when
some hogs remain to be allocated. The FPPQ poatkalale hog supplies and potential buyers
(note that this includes buyers that are not smed to the Agreement) have five days to
respond to the FPPQ if they desire to purchaséadlgs. Hogs are sold to the highest bidder and
in the likely event that the auction price is lowlean the reference price, the price difference of

surplus hogs is pooled across producers.

3. An economic analysis

This section analyzes the impact of reforming mingemechanisms using simple analytical

tools. There are many dimensions to the issue oketiag hogs. Product differentiation and the
existence of potential market power are certainly bf the most important dimensions of the

marketing reform; yet it is quite difficult to aamat for these aspects using two-dimensional
graph analysis. Properly modeling imperfect contjpetiin the supply chain needs to account
minimally for the interactions between at least tpmcessors. It is next to impossible to

illustrate the implications of each firm’s pricimgcision on the industry output without relying

on a three dimensional analysis. Hence, we firsisicier that none of the buyers are able to
exercise market power. We are thus able to représerdemand and supply conditions in the
Quebec hog/pork industry by well-behaved demand sungply schedules. Clearly, a chief

concern of the industry is the ability to creatéuean the supply chain by offering differentiated

products to consumers. For much of the same reasentioned before, we will abstract from



quality issues in the supply chain and argue thatgrice and quantity variables represent a
weighted average of the different products marketdde hog/pork supply chain.

One of the cornerstones of Quebec agriculturalkcga the agricultural income support
program, known under the French acronym ASRA. ASR#ks much like a price support
program as producers are guaranteed to receivetaincgrice no lower than the average
production costs computed from a sample of reptatiea farms. The compensation is funded
by premiums that are set as a function of markeditions and are subsidized. The ASRA
program is funded according to a one-third/twoethiule by Quebec hog producers and the
provincial and federal governments, respectivelgfoBe diving into the economics of hog
marketing mechanisms, we will first focus on thepaut of the price support policy.

Consider the market for hogs illustrated in FigBrefhe segmerid, represents the hog
demand of processors whif represents the marginal cost of hog producersriée support
policy implies that the bold segment in Figure 3itsv the relevant supply curve. Output under
price support increases fro@y to Qs. Buyers’ willingness to pay falls fas given the increase in
production and the extent of the subsidy is measbyethe difference betwegw andps. One
way to understand the significancepfin the market is to think of this price as the gnaal
valuation attached to the hogs marketed througlaticion when some hogs are pre-attributed at
the US reference price. The pripg can be lower or higher than the US reference ptice
market with a declining demand for pork meat, thekers’ demand for hogs would decline and
push down the marginal valuation of the hogs solthe auction. Of course, ASRA does not act
as a pure price support scheme because producgrengathird of the subsidy needed to
guarantee the priges. Nevertheless, we will think of ASRA as a pricggort for the purpose at

hand.
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Figure 4 introduces the role of the reference pnibéch is denotegys Given the size of
the Quebec industry relative to the North Americaarket, changes in the Quebec hog/pork
market have no impacts on the reference price. Ageement implies a commitment by
processors to purchase all hogs at the reference. @ihe auction price was below the reference
price prior to the reform, and thpgs > pg in Figure 4. Under the same market condition:as i
Figure 3, the valuation of the marginal hog wouttlially be lower than the US reference price.
Yet, processors committed to purchase all hogsymed domestically (denoted Rg) at a price
pus Which has definitely been higher on average thaim the last few months or even years
according to Figure 1. If we think @& as the average value of hogs purchased by buyers,
shaded area represents the costs of committingiichase all hogs at the predetermined US
reference price. Clearly, processors lose monsgiiiehow the valuation they attach to the hogs
does not increase following the marketing reform.

If the reform leads processors to develop new mtsdand increase revenues such that
their valuation of hogs implies a move froby to D;, the market would then reach a new
equilibrium which will be denoted bge. In other wordspe is the price that would prevail in a
free market after the reform is implemented. vithout the price commitment made by buyers).
The insistence of processors throughout the oveedjotiation process to gain flexibility in
marketing may be understood as an effort to raeterevenues in order to cover the higher
procurement costs. However, it raises importantstioies as to what happens in situations in
which the reference price is higher or lower tpan

Consider the situation depicted in Figure 5. Irs ttése, the shift in demand frddg to
D, entails an equilibrium price that would be larggan the US reference price. In other words,

there is an excess demand at the US reference (@ueml toQus — Q). Producers have no

11



incentives to increase production because theibguih pricepg is still lower than the support
price, yet processors demand more hogs at theereferprice because (presumably) successful
and novel supply chains entail larger profit in tfmevnstream market for pork products. The new
marketing agreement plans for situations in whicbr@cessor wants to increase capacity and
slaughter more hogs. Yet, there is no incentiventmease production at the farm level — the
price support system trumps the market signal.

Obviously, the reverse situation could occur. Markonditions could be such that new
pork products do not command as high a premiumha downstream market as initially
believed, and thus the demand for domestic hogfsner than what was anticipated following
the reform. Consider the market situation illustdain Figure 6. The US reference price is above
the price that would clear the markpt)( The valuation of hogs by processors is too log, as
a result, there is an excess supply of hogs apthealetermined reference price (equalko—
Qusg)- In reality, the packers’ commitment to purchdsstorical volumes solves this surplus
situation in the short-run. In the long-run, thiguation is untenable from the packers’
perspective and some firms would certainly sedkueer their packing capacity according to the
process laid out in the Agreement.

The obvious disadvantage of the current marketysgesn is the rigidity introduced in
supply chain by the price commitment coupled wihth éxistence of the price support policy. An
excess supply or excess demand can potentiallythearintegrity of the marketing system if it
occurs on a consistent basis. Excess demand cantiadlyy harm a specific market segment over
the long-run if packers cannot meet the demanda foew product. Usually, the hog price would
adjust to lower the demand of packers and/or rhiseutput of producers. Alternatively, lower

hog production costs could trigger an increasehi@ industry’s output. However, without
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proportional upward adjustments in packing capadhg impact of an increase in production
would have to be fully absorbed by producers thnoaigpwer pool price.

The kind of disequilibrium described above was ¢oaoldressed through tReglement
sur la gestion équilibrée de la productigregulation on balanced output management) that is
mentioned within the Agreement. A first versiontioé regulation was approved by a majority of
producers in September 2008 and called for anatimt of a base output to each production site
(as opposed to each produewith provisions to allocate future production reases across
producers. This regulation was however never broughront of the RMAQ to be formally
implemented.

A reform in ASRA almost certainly had an impact e decision to push back the
discussion on the regulation of production in thdustry. As mentioned before, ASRA provides
a compensation to hog producers when the averageetmarice falls below an industry-wide
estimate of producers’ average cost. Produceragagmium for the income insurance which is
set at one third of the actuarially fair premiune.( the premium needed to ensure that the
insurance fund is balanced). The other two-thirfdd@ contributions are provided by the federal
and provincial governments. Figure 7 details Queheg producers’ ASRA support level in
comparison to average market prices from 2000 G92The solid line represents the stabilized
income level while the dotted line measures theramgee market price. During this 10-year
period, the market price exceeded the target pmi¢eur instances. Over the period, the average
compensation (inclusive of the producers’ contiiimjt was over $36 per 100 kg. The
compensation ballooned in the last three yearsggioom $37 to $54 to $59 as hog prices tanked

and feed prices increased.

! The idea is to preserve the balance of power tweowers and integrators, but the issue is likelgreate some
controversy. Integrators generally own the hogsdwmmtract individuals to bring their hogs to marketight. The
contractant however owns the building and suppdyitiputs.
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The global downturn in the industry is reflectedtive accumulated deficit of ASRA
measured on the right hand-side vertical axis gliFd 7. The accumulated deficit exploded to
$412 million in 2008. As a result, significant clgas to the program eligibility and financial
parameters have been approved by the governmemlasoh 31, 2010. Some of the most
significant changes imply dropping the 25 perceast efficient farms from the computation of
the average production cstaising the insurance premium of farms that estdeethree times
the average farms size, and capping the indiviguadiucer’s output eligible for payments. The
exclusion of least efficient farms will lower thearanteed price by an estimated three percent
on average. The second measure will ask largasisfes make a greater effort towards erasing
the deficit of the insurance fund. The third meagarespecially important because it can be seen
as a tool to limit production. While it does notaddish binding caps on production, the fact that
the cost-of-production guarantee will not be oftete producers exceeding a certain output can

be considered an implicit ceiling (albeit imperjemh industry output.

Imperfect competition

How does the Agreement deal with producers’ conoérincreased concentration in the supply
chain? From the producers’ perspective, it is cthat they see collective marketing as the best
tool to counterbalance the potential exercise ofketapower in downstream markets. Larue,
Gervais and Lapan (2004) analyzed the Quebec hdgifpadustry in the context of concentration
and suggested that the existence of a price suppogram increased welfare for the industry.
Their argument was centered on the existence ofb@tyveen when output plans are made and

output is marketed.€. the lag between when hogs are fed and finallghr@aarket weight). The

2 This particular provision of the ASRA reform is itgu controversial and is currently debated betweeg
producers representatives and the government agleatgversees the provincial income support progra
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supply illustrated in Figures 3 through 6 can bautfht as the long-run supply. In the short-run,
the supply is (almost) perfectly inelastic.

Figure 8 illustrates the impact of production lagsen there is only a single buyer in the
market. The segmefly still represent the marginal valuation of hogstty buyer, but we must
now recognize that the more hogs it buys, the highe final purchase price will be. For all
practical matters, the relevant supply schedul¢hen short-run isSz. What will be the price
offered by the buyer? It depends on the marketibgrratives of producers. Assume that

producers can sell their hogs across the bordiredt)S reference price minus some transaction

costT. The domestic buyer only needs to offer a prigghtlly above p,s — T to capture all of the

available supply. Without enforceable contracts t@mmit the buyer to pay a certain price
before output is set at the farm level. Producally fanticipate the behavior of the buyer and
should lower their output accordingly, thus shitithe long-run supply curve to the left. This is
what Larue, Gervais and Lapan (2004) labeled agdaee / low-capacity trap. The existence of
the price support policy changes this welfare-iwteequilibrium. Production would be at level
Qs and this illustrates the benefits of the pricepgup The price commitment plays much of the
same role here. It guarantees that buyers willgppsice higher than the next best alternative. Of
course, the industry is not yet at the point whare would consider the market structure a quasi-
monopsony. Yet, increased concentration can céytdead to market outcomes that are
approaching the monopsony equilibrium illustratadFigure 8. The price commitment in the
Agreement addresses some of the market ineffi@snpotentially arising because of market

power.
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Vertical coordination and transaction costs

The reform in the hog marketing system was alsaighigr driven by the desire to improve
vertical coordination in the industry through miti@ing transaction costdetween packers and
producers. The extent of transaction costs is awted mainly by three factorgy uncertainty;

il) asset specificity; andi) frequency of the transaction. When there iselitthcertainty about
the quality of a product, transactions will tendo®made on a spot market. Similarly, goods that
do not require a high degree of transaction-speassets (i.e. assets of physical or human nature
that would be difficult to redeploy to a differesgctor) would tend to occur in spot markets as
well. Finally, transactions repeated frequentlydtéa be carried out in the spot market because
the buyer and seller have many chances to gatfe@mation about the other party and this leads
to reputation issues.

The introduction of different hog categories and #mphasis on specialty hogs in the
Agreement clearly raise concerns about opportanisghavior. For example, producing a
specialty hog requires investing in some specitiman and physical capital that may in some
instances be of little value if offered to a di#fat buyer. Without mechanisms to prevent
opportunistic behavior on the part of buyer (ofess), a businesses could be tempted to exploit
a situation to its own advantaged., by renegotiating the terms of a contract afteestments
in specific assets have been made). In that regaedAgreement protects sellers and buyers
from opportunistic behavior. It also addresses rott@ordination issues such as matching
producers with packers by minimizing transportattosts and lining up incentives and rewards
for hog producers based on packers’ market reqemsnwhich are mainly derived from
consumer preferences. The Agreement addressesratayd issues that have been dealt with in

other producing regions such as Western CanadatlendJS for a number of years. The

% Hobbs (1996) offers a good review of the theortrafisaction costs.
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challenge for the Quebec hog/pork industry has ydwbeen to solve these issues while

preserving collective marketing tools at the faevell.

4. Numerical example

The purpose of this section is to complement treyéios presented in the previous section. As
hinted throughout, the marketing reform clearlysesi per-unit revenues for producers as packers
commit to pay a reference price that has been higjifae the average price paid on the auction
between 2007 and 2009. The benefits for procesaerdess obvious. On the one hand, they
commit to pay a higher average price for hogs &g this increases their overall procurement
costs. In return, they secure supplies (thus reduree of the risk they face) and have the
opportunity to directly work with producers to déye new marketing segments. The ability to
develop a business relationship with individualqueers can increase packers’ revenues as well
as lower their costs. In what follows, we develogiraple numerical example that illustrates the
expected benefits that packers must receive to eosgte the higher procurement costs they
have committed to pay.

Given the presence of a price commitment in theeAgent, it seems important to
measure the benefits and costs of the marketirgymein a framework that accounts for risk
preferences. We will assume that packers maximixpeaed utility of profits which will be
expressed in a mean-variance framework. Let thiwicthaal output of a packer be represented by
the variableq. The output price will be denoted lpyand the variable will measure average
variable costs which are assumed to be constahttheesubscript “0” and “1” denote the pre-
reform and post-reform periods, respectively. la pine-reform period, we will focus on the pre-

attribution and auction mechanisms. We will alssuase that the pre-attribution price is equal to
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the reference price under the new marketing agreenkénally, let the symbol “~” denote a

random variable. Profits in the pre-reform and pe&trm periods are, respectively:

(1) 71 (po_co) q- ~rLJSC"(:|_~FA(:L_C")q
2 m=(p-c)a-7"q
where 7° and 7* are, respectively, the hog price under pre-attidiouand the auction

mechanisms andr (l—a) is the share of hogs that is pre-attributed (auneti).

It is important to emphasize the differences betweguations (1) and (2). The volume

available to the packer is identical under the sitoations. In reality, there is some uncertainty

associated with the number of hogs bought on tlme'cau((l—a)q) by a packer. However, to

simplify the analysis, we will assume that the odifference in risk is with respect to the price
paid for these hogs. Average variable costs arewknto packers but are assumed to be
potentially different in the two situations. Thestdlibution of the output price is also assumed
different under the two marketing systems. In wf@lows, we assume that only the first
moment of the distribution is affected by the refoof marketing mechanisms. The objective is
to estimate the minimum change in the expectedubyipce and average variable costs that is
required to make packers indifferent between the tnarketing mechanisms. The analytics in
the previous section emphasized that the reformordy be sustainable in the long-run if it
raises the packers’ demand of hogs above a ceaheshold. This increase in demand will be
triggered by increase revenues in the output masketost savings in processing. What the
simple analysis of section three did not addregkhas the marketing reform also decreases the
risk faced by packers.

Expected utility in the two different marketingrfmels can be written as:
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where the symbol “-” denotes an expected valarés, JrzA and ai denote, respectively, the

variance of the reference price, the variance efatction price and the variance of the output

price, 0 , s denotes the covariance between the auction ardtpiieution prices and is the

packers’ Coefficient of Absolute Risk Aversion (CAR The potential covariance between the
packers’ output price and the hog price has beértoseero in (3) and (4) given that the
calibration exercise described below revealed mahicorrelation between these two variables.

In order to compare expected utility under the tmarketing scenarios, the variables and
parameters in (3) and (4) need to be calibrated.cdliected data from the red meat market
statistics website of Agriculture and Agri-food @ala (AAFC). Table 1 summarizes the value of
the baseline variables used in the calibration @ger The variance of the auction price was
obtained from the residuals of a linear regressiaime auction price on the pre-attribution price.
Given the pre-attribution price is based on a Uferemce price and is exogenous from the
perspective of the Quebec hog/pork industry, amoARegressive (AR) process of order 1 was
specified to estimate its variance. The outputenreas computed as a weighted average of
wholesale prices for four different pork cuts (skiew, ham, loin and belly). An AR(1) process
was fitted to the constructed series to estimatevtriance. The packer’s output in (3) and (4) is
based on one-half of the average monthly outp@0®0, and thus the simulation may be thought
of as representing the largest packer in Quebege&rd prices are the 2009 average of weekly

prices. The share of pre-attribution is set at 50%.
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Table 1. Summary of the baseline variables uséldrtalibration exercise

Variables Pre-reform Post-reform
g (pre-attribution) 164,500 329,000
g (auction) 164,500 n.a.
CARA ths tbs
c 25 X
[9) 157 X
TYs 125 125
[ ths n.a
g, 19.0 19.0
T s 5.8 5.8
g . 13.0 n.a.
T A us 5.4 n.a.

Note: All dollar values are expressed in $ per kgOon a
carcass basis. The notatiora. means “not applicable” whilds
means “to be simulated”. The variall@entifies the values that

will be solved by the numerical simulation.

The value of the CARA and the extent of the diffexe between the auction price and

pre-attribution price will be calibrated such thithe packer is indifferent between the two

marketing scenarios. The objective of the simuletits to uncover the necessary adjustments in

the packer’'s expected gross margin for the firmbéoindifferent between the two marketing

systems. The expected gross margin is computetieagxpected output price minus average

variable costi(e., p, —¢). In reality, both of these variables may be atilpgsas a result of the

marketing reform. The expected output price caneiase because it is easier for packers to now

supply differentiated products that command a puemin the retail markets. Alternatively,

variable costs can be lower following the reforntdaese packers can now tailor their input

requirements so that processing costs fall.

We expect that the increase in the expected gresgimwhich is needed for the packer

to be indifferent between the two marketing mecsiasi will be a decreasing function of the

degree of risk aversion and of the expected augbiece. The higher is the degree of risk
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aversion, the more benefits a packer will deriverfrthe new marketing system because it
committed to purchase a pre-determined volume p@teadetermined price instead of actively

bidding up for hog supplies. Given procurement,risknay not need a large increase in the
expected gross margin because it obtains benedits & partial reduction in risk. The closer is

the auction price to the pre-attribution price, tigher are total procurement costs of the packer.
In that case, it does not make a major impact tmmi to purchase all hog supplies at the

reference price (which be assumption is equal & ghe-attribution price). Once again, the

processing firm would not need a significant insean the expected gross margin to be
indifferent between the two marketing systems.

Table 2 presents the results of the simulation. dNese to report the results using a
Constant Relative Risk Aversion (CRRA) coefficienstead of CARA because the former is
easier to understand. The CRRA coefficient is caeghas the CARA coefficient multiplied by
expected profits and can be thought of as an eifystiThe results are in accordance with the
intuition laid out in the above paragraph. When ¢éixpected auction price is 95 percent of the
average pre-attribution price ($118.80), the paakely needs an increase of $2.97 in the
expected gross margin to be indifferent betweentwee marketing systems at a low level of
relative risk aversion (CRRA = 1). Any amount aba¥es threshold will bring additional
benefits to the packer. If the expected auctiongpdecreases to 75 percent of the expected pre-

attribution price, the required increase in expggmss benefits jumps to $15.19 per 100 kg. In

other words, when the expected gross mar(qm—co) in the pre-reform system is $127, a

packer must be able to gain 12 percent in costieffcies and/or increased revenues following
the reform. This gain does not have to be thiseldoy a moderate level of risk aversion. When

the CRRA is equal to 5, the difference in the exp@gross margin is a more reasonable $6.40,
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an increase of around 5 percent from the pricel levthe pre-reform. The negative numbers in
the southeast corner of the table indicate tha®iyeement would generate significant benefits

for the packer without accounting for potential tceevings.

Table 2. Minimum gain in net revenues for packerprefer
the marketing reform to the status quo

Expected auction price (in $ and as a
percentage of the reference price)
$93.80 (75%)  $106.30 (85%)  $118.80 (95%)

1 15.19 8.78 2.17
CRRA 5 13.47 6.40 (1.65)
10 11.31 3.43 (6.42)

5. Concluding remarks
The last three years have been quite tumultuoudéoth American hog producers. While the
hog/pork industry is a notoriously cyclical indystmany economic factors converged to create
a perfect storm for the hog/pork industry. Theséemmal factors contributed to acrimonious
business relationships between hog producers amkdpaakers. On one side, packers argued that
the depressed world demand for pork products am@pipreciating value of the Canadian dollar
tightened margins in packing activities and indydeading to lower hog prices. On the other
side, producers argued that packers compete iirla épen marketplace and thus these factors
alone could not explain the significant differenceshog prices between the Quebec and US
markets. Both groups however recognized that tHastry evolved over the years and that the
marketing mechanisms developed in the mid-nineteesied to be adjusted.

Other provinces have also experienced some turbejealbeit to different degrees.
Western hog producers rely a lot more on the USketdo sell their production and thus the

implementation of mandatory country of origin lahglin 2008 has had a more significant
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impact on their business (Rude, Gervais and F&1,0p than for the industry in Quebec.
Financial stress was perhaps greater for hog apesain Alberta, Manitoba and Ontario than in
Quebec because of the existence of income suppothe latter province. Nevertheless,
marketing mechanisms have been studied and dealmedt everywhere.

The Ontario Minister of Agriculture, Food and Ruédfairs recently overturned some of
the findings of its own tribunal on appeals of @id®on of the Ontario Farm Products Marketing
Commission with regards to the existence and futdirdie Ontario Pork Producers’ Marketing
Board. In essence, the recent ministerial decismfirms the role of OPPMB in regulating hog
production in the province and the importance af rible in collecting and disseminating
information about volumes and prices in the industtowever, the ministerial decision opens
the door to an open hog marketing system in Ontaramugh which producers are free to choose
how to market their hogs effective December 4, 2ah0that regards, this decision follows
closely the open market system in Alberta. Prodgican directly contract with packers, but a
significant share of producers chooses to marlat tutput through the Western Hog Exchange
(WHE) which was formed as a result of this traositaway from a mandatory board.

It is clear that all hog/pork supply chains havelegd toward models where packers and
producers can work out coordination issues in pcidao and marketing between themselves.
Quebec hog producers fought hard to retain colleatharketing tools, but the fact that direct
contractual relationships in other provinces offere flexibility cannot be overlooked. Quebec
hog producers are betting that their collectivegharing strength outweigh the rigidities

introduced in the supply chain.
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