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Farming For Profitsin the Prince Edward Idand Market for Processing Potatoes:
A Lerner Index of Market Power for the Buyer in Agriculturd Markets

Abstract

This research paper presents a modd of the Prince Edward Island market for processing
potatoes and constructs a nonparametric model of market power, based on that of Love and
Shumway (1994), which provides ameasure of market power similar to the Lerner Index. Although
no data was available, and thus no results generated, the paper develops a case for concern with
regards to the existence of market power exertion on behaf of processors on producers. Salient
features of the market are discussed in detail in order to further understand what exogenous and
endogenous factors may be contributing to market power.



Section 1
Introduction and Motivation

Potato production has undergone drastic changes over the last few decades. Consumer
preferenceshave changed, consumersnow demand quick, easy to preparefood solutions. Asaresult,
fresh potato consumption has been overshadowed by processed potato consumption. Producers no
longer produce a commodity dated for sale mainly on the fresh market; they have switched
production towards the output of processing potatoes. In effect, market structure has changed from
small family owned establishments with ties to the domestic market to large corporation, which
operate on an international scale.

For example, the current market on Prince Edward Island is composed of 2 large processors
and approximately 600 producers. Current acreage all ocated to potato production is about 100,000
acres ayear, with almost 50% of this assigned to processing’. Thisis a distinct contrast from the
1960's, when therewere 6500 producers, and the 1980'swhen acreage wasin thevicinity of 65,0007

Theintroduction of processing firmsinto the Prince Edward |sland market has caused every
facet of the industry to undergo changes to accommodate evolving consumer demands. No longer
arePrince Edward Island potatoes shipped to over 20 countriesin vast quantities. Now, the mgority
of potatoes never travel morethan 100 km. Gould (1999) notesthat french fry demand haslong been
the fastest growing and most substantial segment of the processed potato industry (Gould 1999
p.105). In response to the substantial growth producers and processors now utilize production
contracts to secure demand and supply in what has become a very compstitive, highly specialized
industry. Moreover, production contracts have been shown to increase efficiency and streamline
negotiations when the number and size of firmsinvolved islarge.

This research program seeks to explore the salient features of the Prince Edward Island
market for processing potatoesin detail. It presents anonparametric model, based on work by Love
and Shumway (1994) and Raper and Love (1998), to examine the potential for rent-seeking
behaviour on behalf of processors.

Section 2 of this paper introduces the Prince Edward Island processed potato industry more
formadly, paying attention to the unique geographical and structural characteristics. Changesin the
international processed potato industry arediscussed and relevant technol ogi cal advancesarenoted.
Alsoincluded hereisasection on contracting and specific detail s regarding production contractson
Prince Edward Island. Section 3 builds the theoretical background for work that is being done in
agricultural markets. Therequirementsfor the existence of market power in agricultural marketsare
introduced and rel ated to the Prince Edward | sland market for processing potatoes. Special attention
is paid to the structure of the market and the elasticity of supply. Issues of producer welfare, price
risk, asymmetries of information, the role of production contracts, quality ratcheting, firm

1PEI Census Information http://www.gov.pe.ca/photos/original /af _stats01_tab1.pdf

2The Potato: Then and Now. Online Source http://collections.ic.gc.ca/potato/history/20thPEl.asp
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coordination, and demand uncertainty are explored in more detail. Section 4 contains a review of
relevant literature. Section 5 presents the econometric model. Section 6 examines the role of
production contracts in entry deterrence and increasing market power. Section 7 concludes and
discusses future direction for this research program.

Section 2
Potato Processing

Unique Characteristics and Notable Changes

Prince Edward Island is especially suited potato production since the soil and climate
conditions lend themselves to a uniquely flavoured product. Red soil with high nutrients content,
water and air temperatures suited for potato production, and long winters that naturally cleanse the
soil all play an integral part in assuring a high quality product. Potatoes are Prince Edward Island’s
largest crop and make up amost one-third of dl farm receipts. The geographicd size of theisland,
only 5,660 km?, limits total annual production of potatoes and future expansion of the market for
both table stock and processing potatoes.

Sincethe 1987 report by the Royal Commission the Island markets for processng and table
stock potatoes have undergone drastic changes. Prince Edward Island was once an areathat mainly
served the fresh produce market, however, it now seesan almost equal share of processing and table
stock/seed potatoes. This trend can be certainly attributed to changing consumer preferences. Not
long ago potatoes were primarily considered acommaodity to be consumed fresh, boiled, mashed, or
baked. Consumer preferences, currently oriented towards fast, easy to prepare goods, has changed
potatoes’ primary use from a fresh commodity to a processed, easy to prepare good (Royal
Commission 1987).

Fast food spurred much of the demand since the 1950's and accounts for the vast majority
of french fry demand. North American demand for frozen french fries rose steadily from 1976 to
1994, while 1996 marked the slowest growth for potato productsinthe USin adecade. New, health
conscious consumers have atered their preferences and substituted away from french fries, to
healthier options such as salads. Experts expect no further growth in the demand for french fries
beyond that of population growth. In effect, the demand for french fries and most frozen potato
products has reached its saturation point in North America (Michigan State University 1997).

North American plants, particularly in Prince Edward Island and North Dakota, have been
increasing capacities to meet increasing demand in Europe. It is suspected that North American
plantsare running at approximately 70-80% of maximum operating capacities and thereisroom for
additional production. Canadian plants hold 14% of North American capacity. McCain and Irving
have 23.9% and 3.7% of capacity in North Americarespectively (Michigan State University 1997).

Changesin consumer preferences and output havenot been the sole notable change sincethe
report by the Royal Commission. Technological innovations have played amajor rolein atering the
production of processed potato products. The two most prominent process changes have been
Machine Vision and Flavour Coating. Machine vision is capable of identifying bruises and
automati cally removing them. It isestimated that M achine Vision can minimizewaste and cut | abour
and raw product handling by as much astwo-thirds over theNo MachineVision alternative. Flavour
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Coating has also recently appeared as a favourable approach at maintaining freshness and
ameliorating taste. Flavouring technology can be very costly and only a select few plants have
invested in the technology. As such, large chains such as MacDonald' s cannot obtain a sufficient,
trustworthy supply of product. It is believed that market share will go to the plants with new
technology sincethey are capable of offeringalower cost good that ismore preferred by consumers.
Cutting and quick freezing processes have remain rather constant over the past twenty years, and
there are no expectations for new methods in the near future (Michigan State University 1997).

Contracting

Sincethe report by the Royal Commission (Royal Commission 1987), the processed potato
industry on Prince Edward Island has more than doubled, and become one of the most important
sectorsinthe potato farming industry. A number of factors can be attributedto thischange: changing
consumer preferences, geographical disadvantage for P.E.l. farmers, ameliorated technology, and
trend towards contracts for risk mitigation. These issues will be discussed in further detail in the
following sections.

The processed potato industry, much like other agricultural markets, is highly verticaly
integrated through the use of production contracts and acquisitions along the production chain.
Wilbur Gould notes that “ Contracting is a basic requirement for success in the [processed potato]
industry” (Gould 1999 p.106). Contracts are used for anumber of reasons. Producers are thought to
enter into contracts in order to better manage product demand fluctuations and price risk, acquire
incomestability, and information sharing. Processors are believedto offer contractsto secureinputs
for their production, to stabilize prices, and to provide some intermediate level of control over
producer activities.

Curtis and McCluskey (2003) suggest instead a number of aternative incentive schedules
for processors and develop a two period model to test their hypothesis. For instance, the authors
mai ntainthat processorsoffer contractsto growersin order toimprovethe quality of theraw product
and provide themselveswith input supply control, quality control, improved responses to consumer
demand, operational efficiency, and reduced contract costs due to decreased raw material searches,
and improved negotiation position.

The fact that processors may strengthen their negotiating position by using production
contracts for the producers could lead to anti-competitive behavior and aloss of independence in
decision making if certain market characteristics are in place. Some industry members have noted
that farmers are losing autonomous decision making ability and becoming employees of larger
processing firms.

Market characteristicsin the processed potato i ndustry seem to be rather homogenous across
North Americaas many of the qualities of the Prince Edward Island market arealso observed inthe
Columbia Basin (Washington) of the United States. Both regions are styled after textbook
oligopsonies with few buyers that all maintain the majority of the market share and many small
sellerswho to sell to these buyers. Curtis and M cCluskey (2003) note that production contracts are
used in the Columbia Basin to fight market thinness, maintain quality control, as well as to solve
input timing and capacity issues. Intuitively, one can see how processors might benefit more from
contracts than would growers, especialy if they have ability to exert some market power. Thereis
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apossibility however that production contracts do benefit growers equally. Curtis and McCluskey
discuss a number of papers that find production contracts can shift price risk from growers to
intermediaries by 53-97%.°

Thus, contracts are a prominent issue in the processed potato industry and it is evident that
contracts offer incentives to induce production of higher quality products. Problems begin when
processors use market power to ratchet up the quality of the product, and place constraints on
growers, without compensating them accordingly. This paper develops a model to measure the
potential for market power exertion on behalf of processors.

Production contracts on Prince Edward Island are drawn up before the growing season and
representatives from both the processors and the growers must agree on the terms of the contract
beforeit can befinalized. The Prince Edward Island Potato Board servestofacilitate thenegotiations
between the two parties.

Production contracts are composed of two major sections; (1) Grower delivery and payment
schedules; and (2) terms and conditions. The firs section divides the growing/delivery season into
periods and assigns a base pay rate to each period. The second section of the contract outlines the
terms and conditions of the contract and includes items such as delivery conditions, storage, load
acceptancecriteriaand payment adjustments, breach of contract rights, and informationrightsof the
processor *.

Contracted potatoes are subject to the generic productions contract and any additional
stipulations declared by the processor. Base prices are agreed upon by dl parties and reflect market
expectations. Even so, the final price paid for aload is dependent on the quality of the load and is
asubjective measure made by employees of theprocess ng firm. Processors have theright to inspect
farm operations at anytime time and can specify the type or fertilizer, top kill, and other chemicals
to be used by the grower. These conditions may lead to unequal distributions of bargaining power
between growers and processors as processors have the ability to specify certain conditions that
couldincreaseprocessor market power, i.e., gpecification of processor owned chemicalsand/or credit
obligations asis discussed in Section 3.

Section 3
Theoretical Background

This section introduces the requirements for the existence of market power in buyer side
agricultural markets asdefined by Rogersand Sexton (1994). Theserequirementsare then compared
to the Prince Edward I sland market for processing potatoesin order to determinethelikelihood that
thereexistsmarket power. Considerableattention ispaid to market structure and el asticity of supply.
Issuesof producer welfare, price risk, asymmetriesof information, therole of production contracts,
quality ratcheting, firm coordination, and demand uncertainty are explored and applied to the
processed potato industry.

3See Curtis and McCluskey (2003) for a more detailed discussion regarding risk shifting.

4 Contract courtesy of Maritime Patato Inc. and available upon request.
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Requirements for the existence of market power

Although buyer side market power may not exist in many of thegenericinput markets, |abor,
capital, and energy, we may be witnessing monopsony power in more specialized input markets,
namely, first-handler markets for raw agricultural products that are purchased as inputs and are
transformed into commodities.

Rogers and Sexton (1994) identified four criteria for the existence of market power in
agricultural markets. They are as follows:

1. Bulky and perishable products with high shipping costs leading to regrictions on
geographica mobility, and limited access to buyers.

2: Processor and buyer needsare highly specialized, other inputs cannot bereadily substituted
into the production process.

3: Extensiveinvestment in sunk assetsand highly specialized production processes causefor
exit barriers and inelastic supply of raw product.

4:Marketing associations and seller co-operatives may be present, suggesting potential for
bilateral monopolies.

Characteristics 1 and 2 indicate that markets for raw agricultural products are generally
narrower than regular input markets, as such, there is potential for buyer concentration. Moreover,
1 and 2, coupled with 3 extend the distinct possibility for market power exertion on behalf of buyers
in these markets. Since many agricultural markets for raw product meet these three criteria the
presence of market power in agricultura markets may be more prominent than in other input
markets. Further discussion on market power and the Prince Edward Island case will follow.

How PEI fits the Criteria

In order for there to exist the possibility of market power exertion by monopsonist two
primary conditions must first be met: (1) the structure of the market lendsitself to market power; (2)
buyers must be facing ardatively inelastic supply from producers. This section will examine how
well the Prince Edward Island processed potato market meets these criteria.

Prince Edward Island, on the Eastern Coast of Canada, is an especially interesting case
because its geographical region is such that the only viable transportation to the mainland, until a
decade ago, was by ferry or air. Yet, even with the introduction of the Confederation Bridge, Prince
Edward I sland potato producers are at a distinct geographical disadvantage, due to the nature of the
raw product. Beforethe province’ stwo main potato processors established themselveson thelsland
avast majority of the product grown was exported by either vessel or transport truck. This was
necessary as the raw product is very bulky and generally purchased and sold by the ton. The raw
product, whether it be for table stock, or for processing, is subject to high transportation costs since
it is very susceptible to spoilage, rotting, bruising and other quality depleting factors that can be
attributed to exposureto light, changesin temperature and moisture. Assuch, thelsland’ stwomain
processors chose to establish themselves in the province in order to minimize costs, and increase

-7-



production efficiencies. A representative from Cavendish Farms stated that they receivethemajority
of their raw inputs from within a 30 km radius of the plant, further reenforcing the notion of high
transportation costsand Prince Edward | sland producers’ geographical limitationto buyers’. Industry
membersin the US have claimed that any processing plant that must source its raw materials from
over 240 km is at a distinct comparative disadvantage (Richards et al. 1994).

Examining the structure of the buyers market reveas the potential for market power
exertion as there are only two major buyersand a number of ratively small sellers. In addition to
atextbook duopsony structure, additional characteristics for market power hold. For instance, the
input required by the processorsis very specidized; in effect, the product produced by the farmers
must be tailored to the specifications of the processor (Some potatoes varieties commonly used for
processing may not be as easily marketed on the table stock market and producers could find
themselves with excess product that they are unable to sell to either market at a reasonable price).
Processorsrequireinputsthat meet specific size, color consistencies, sugar concentrations, specific
gravity, species, and quality ( percent bruisefree, scabfree, etc) standards. Any deviation from these
criteriacan increase the time and cost required to produce the final output, aswas discussionin the
previous section. These additional costs are then transferred onto the supplying farmer by lowering
the contract price through quality control.

The second major factor specifying a processor’s ability to exert market power originates
from farm supply elasticity attributes. There exists a large theoretical and empirical literature
regarding price elasticity of supply in agriculture. In light of this, agricultural input markets being
relatively inelastic in nature has become somewhat of a‘ stylized fact’. The same case can be made
for the Prince Edward Island potato industry as well.

Agricultural markets, for the most part, fit the specifications for price indasticity of supply
as set out by microeconomic theory because agricultural markets are very unique in several key
areas. Examplesof theseincludelack of spare capacity, stocksof product, easy of factor substitution,
and time. These issues are discussed below.

Price inelasticity of supply is said to be likely when there is a lack of spare capecity in
production. One could easily liken this to agricultural markets since agricultural markets require
very specialized physical capital; harvesters, speciaizedtrucks, specificchemicds, storagefacilities,
efc. to operate. Also, a farm’s production capacities are limited to the physical capital on hand, in
addition to land. Land, or acreage, is possibly the most limiting factor for Prince Edward Island
growers as acres planted is confined to the opportunity cost of planting another acre, and sincethe
Islandisseverely limited in space, the opportunity cost of landislikely to be high. Producers seeking
to exit the market would ideally cal culate present income streams to compare the present value of
continuing production versus a one-time land sell out, or the present value of renting their land for
other uses.® Ideally, farmers would choose the option that yielded the highest present value.

Stocks of product can aso play arolein determining the price el asticity of supply for agood.
Potatoes, much like other raw agricultural products, have limited shelf lives as they must be stored

5From an interview by the Royal Commission conducted in 1987.

Roya Commission (1987) Report of the Royal Commissi on on the Prince Edward Island Potato Industry. Queen’s Printer, November
1987. p. 190

6 An interesting line of research could be to estimate the changing opportunity cost of planting crops on Prince Edward Island and
compare thisto the change in output price.
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inextremely controlled conditions. Light, moisture, temperature, and humidity must all beregul ated,
and as time passes, potatoes shrink, greatly reducing their usefulness in processing. As such, raw
product cannot be stored for extended periods of time, and once stocks are exhausted, producers
cannot easily adjust supply to changes in demand and prices.

Elasticity would increase over time, from one year to another for instance, if contracts were
not present. Farmers could potentially adjust supply from one season to another by planting fewer
or more acres. In this case supply may be more elastic. However, we will see that production
contracts often carry over from one year to another, either implicitly or explicitly. As a result,
farmers may not have the necessary discretion to adjust their supply as they see fit, thus, supply
elasticity may decrease with the use of production contracts.

Ease of factor substitution will also play arole in determining the supply price dasticity of
aproduct. Potato production requires, labor, tangible capital, and land. Farm labor is, for the most
part, eas ly subgtitutable across theindustry, that is, afarm hand can generally perform a number of
different tasks and may be equally useful in various farming operations. Tangible capital and land
extend afar greater chdlenge, however. The production of potatoes requires, as previously noted,
very specialized capital. A typical farm has not only the generic tractor, but anumber of accessories
and supplementary equipment aswell. Planters, harvesters, windrowers, set cutters, fertilizers and
sprayers, not to mention the specialized grading, washing, and packing equipment that some of the
larger farms have. Much of this equipment is constructed for the purpose of growing potatoes, and
itsresale vaue outside of the industry is limited to the value of scrap recycling.

Finally, time plays a considerable role in supply elasticity in agricultural markets. If one
considers the production time of a crop of potatoes, which is generally measured in months,
production is slow by commaodity market standards. Supply elasticity may tend towardsindastic as
aresult. Consider thetimein planting and harvesting relativeto the entire growing process. Planting
and harvesting take up a mere few weeks and require amost ‘ round the clock operation to ensure
that all crops are planted and harvested within the all ocated time. Few decisions can be madein this
short time frame, thus, firms have little time to react to changes in demand and prices, further
rendering the price elasticity of supply to be inelastic.

It iscommonly accepted in the literature that agricultural markets for raw products face an
inelastic supply curve and the Prince Edward Island market for processed potatoes is no different.
The specialized inputs, high sunk investments, land and time constraints make for what is accepted
to be ardatively inelastic supply curve. This fact, coupled with the structure of the market, would
suggest that potato processors have the adequate conditions to exert monopsony power.

Welfare Concerns

Thissectionwill discusspossible welfare effects on farmers exclusively, asthe scopeof this
paper is geared towards estimating market power exerted by processors on farmers. Neverthe ess,
it should be noted that there exists avast literature concerning the impact of market concentration
onall linksinthefood chain, oneexampleof such work is Piggott, Griffith, and Nightingale (2000).

Since 1996 as much as, or morethan, 50 percent of potatoes grown on Prince Edward Island
has been allocated to processing, the mgjority of these having been contracted prior to the planting
season (PEI Potato Marketing Board). The processed potato industry is one of Prince Edward
Island’ slargest and most important sectors. It empl oys thousands of peoplein processing plantsand
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on farms, not to mention the countlesslaborersin associated industries such as trucking, retailing,
marketing, fertilizer, and equipment fabrication. Even so, concentration and growth in theprocessng
sector may be causefor concern when small farmers’ welfareis considered. There is no doubt that
contracts play a magjor role in the current operation of the sysem. As a result, this section will
attempt to examine the potentia welfare altering features of such production contracts.

Price Risk

Producers who choose to enter into production contracts with processorsultimately give up
the option to sell those contracted potatoes on the spot market should a higher spot price prevall
(assuming the cost of defaulting on contractsis high, or default isnot possible). What is of specific
interest arewelfarealtering aspectsof production contractsthat arise from market power and unequal
bargaining ability. Thistype of rent extraction is of interest and will be discussed in the remainder
of this section.

Asymmetric Information

If processors have unequal bargaining power, they are potentially capable of using their
discretion, and asymmetric information, to enter into unjust contractual agreementswith growers.
For instance, processorsarefreeto offer contractsto whomever they seefit. If aprocessor isunhappy
withagrower for, suppose, attempting to organize agrowers co-op, the processor isfreeto withhold
a contract from the grower in subsequent seasons, threatening the grower’ s financial integrity.

Likewise, somegrowersreport cases of unforseeninvestment requirementsin order to secure
acontract with aparticular processor. Processors may require growersto use certain fertilizers and
machinery - brands which are generally owned by the processor - thereby limiting the grower’ sfree
choice. Some processorsissue debt tofarmers, or |ease equipment and require payment in-kind, and,
since one growing season will not habitually cover the costs of the debt, growers are *locked-into’
several consecutive contractswith aprocessor. Processors may subsequently be ableto adjust future
contractsto extract more surplus and reduce grower’ srentsfrom land, or ‘grade hard’ (anissuethat
will be further discussed below) in order to reduce contract price and keep debt payments high
(Glover and Kusterer 1990).

Discretionary power may result in some growersbeing left without acontract year after year,
causing them to ultimately leave the processing market. It is believed that processors prefer larger
growers, asthey are able to supply more raw product on one contract than smaller growers, thereby
increasing operational efficiency and lowering contracting costs. Thistype of market pressure could
force the growing sector to become more concentrated through mergers and acquisitions, leaving
smaller farmers with no choice but to exit the industry. Although this may be acceptable by
efficiency standards, it does not account for welfare, income, and equality argumentsthat are often
raised by growers and their supporters (Glover and Kusterer 1990).

Production Contracts

The very nature of potato production contracts on Prince Edward Island may enable
processorsto gain an unfair barga ning advantage over growerssimply becausethey give processors
the right to inspect virtually every aspect of potato production, leaving growers with no ability to
conceal information. Whileit isargued that processors maintan the right to examine production in
order to detect bad practices and limit potential losses, this right may in reality be much more
valuableto the processor. By inspecting grower practices a will, processorsare able to accumulate
awealth of information regarding every grower they deal with. Consequently there no doubt exists
some asymmetric information that could potentially damage the bargaining position of growers.
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Consider the grading process. Potatoes delivered to processors are subject to a grading
schemethat determinesthe final pricepaid to thegrower. Thisgradingis done by employees of the
processing firm and growers are rarely present when the actual grading is performed. Assuch, it is
possiblethat certain deliveries could be * graded hard’ to lower the final price, especially when spot
prices (the processing firm’ saternative supply) are high. Notethat growersdo havetheright to have
potatoes graded by an impartial third party government inspector. Y et, thisis a cost to the grower
and could potentially cause processors to use their discretionary powers (as discussed above) in
future contracting periods. In effect, growers may be subjected to ‘grading hard’ and left with no
welfareimproving aternative, or ssmply may be unaware of theissue at all. There have been afew
accusationsof thisin New Brunswick, athough farmersarefearful of making public accusationsfor
fear of repercussion by processors’. One potential remedy of this problem could see a market for
third party inspectorsintroduced, if demand isthought to be high enough to sustain supply. In any
event, regulating bodies would have to be certain that the larger, more powerful processors do not
influence the inspectors and further increase their market power.

Production contracts could also lead to unfair ‘tournament style pricing’, where processors
grade and price potatoes relative to other growers deliveries, thereby lowering the price of the
lowest quality growersbelow the actual market value of thedelivery. Whilethistype of practicemay
harm lower quality producers, it may also benefit the *highest’ quality producers by making their
product seem ‘reatively’ better in quality than other growers' and result in easy grading or future
contract benefits. Tournament style pricing mainly serves to protect the processor from shirking
growers. Growers that claim poor quality due to weather conditions can be compared to other
growers facing the same conditions and handled accordingly, thereby lowering the risk of shirking
for the processor (Glover and Kusterer 1990).

Ratcheting

Another potential result of asymmetricinformationisratcheting. Since processorsarecapable
of accumulating information regarding each grower, they have the ability to draw conclusions
pertaining to relative performance and abilities. For example, by gathering information about
production practices, inputs, outputs, and other variable, processors gauge a grower’s potential
ability and monitor it from period to period. Processors may request a higher quality output in the
next period from certain growers because they believe that the grower has the ‘ ability’ to produce
abetter product. Thistype of behavior is called ratcheting and has been tested for in the processed
potato industry by Curtis and McCluskey (2003). They provide a detailed discussion of ratcheting
and construct amodel to measure the extent that this occursincertain markets. They find evidence
of ratcheting in the Columbia Basin market for processed potatoes. This type of behavior is not
necessarily bad for the market, as it compels growers to produce a higher quality product and
improve production techniques. Problematic i ssues arise when processorsratchet up the qudity, but
do not adequately compensate the growers, thereby receiving a higher qudity product for no
additiona cost - an effective method for extracting rents from growers.

Coordination

Somework hasal so been performed on thelink between contracts and coordination, namely,

! http://www .choi cesmagazi ne.org/archives/2003/q1/2003-1-05.htm
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thefacilitation of oligopsony coordination through production contracts®. Duopsony structureswithin
a spatial markets model are generated to demonstrate that exclusive production contracts can
diminish competition between buyers and enhance oligopsony power through buyer coordination.
Thus, if buyers have some market power, and can utilize captive supply contracts to enhance this
power, growers may beincreasingly at the mercy of processors with oligopsony power. Thisline of
research, although very new, may haveimportant implicationsfor agricultural policy analysisinthe
near future.
Demand Uncertainty

A fina concern for farmers may result from demand uncertainty, another market
characteristic that can be affected by asymmetric information. Asin any other market, equilibrium
arises when perceived supply and demand are equated, and the good is sold at the resulting market
price. Processors and farmers alike are able to attain crop yield information from other growersin
the market relatively easily, and consequently can determine supply of processing potatoes with
some degree of accuracy. Demand, on the other hand, is not so easily ascertained. Not only do
farmerslack information regarding processor output requirements, they al so lack preciseinformation
regarding processor grown raw input. In effect, growers are uncertain as to the raw input
requirements of the processor outside of their own raw input production. Processors may then have
the ability to offer ‘take-it or leave-it’ prices, stating that they can meet the requirement from their
own stock if growersrefuse the price, growers never being certain of the validity of such statements
must take poorly calculated risks (Glover and Kusterer 1990).

Section 4
Review of Market Power Literature

Studiesof economic structure and performance have changed dramaticdly over thepast half
century. One area of particular interest to economists has always been industry structure and firm
conduct - market power and its extens ons has often been at the heart of Industrial Organization (10
hereafter) literature. There exist two mainstream types of market power literatures, the structure-
conduct-performance paradigm (SCPP) and the New Empirical Industrial Organization (NEIO). In
the early 1950's Bain (1951) started what would be atwenty-five year exploration of market power
by implementing the SCPP. This type of study presupposed a one-way relationship from market
structureto conduct to performance (Shel don and Sperling 2001). Sheldon and Sperling (2001) have
produced an extensive list of both SCPP and NEIO publications that have helped to shape today’s
mainstream market power literature.

SCPP style work assumed that accounting information would reveal the cost information
necessary to infer market power in alarge number of disparate industries (Sheldon and Sperling
2001). Bain conducted the pioneering work in the area which continued into the mid 1970's. Soon
thereafter, anew thread of 1O literature began to criticize the SCPP methodol ogy on variouslevels.
Oftentimesthesecriticismsweredirected to theinferencethat marginal costscould be observed from
readily available accounting data. This deduction was shown to be flawed and dissatisfaction grew

8 For an example of this see Albaek, Sven., Mollgaard, Peter., and Overgaard, Per B. (1997) “ Government-Assisted Oligopoly
Coordination. A Concrete Case,” Journal of Industrial Economic, Vol. 45:4. pp. 429-443.
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as a result of the following criteria (i) is was not likely that economic price-cost margins
(performance) could be directly observed in accounting data, (i) cross-section variation in industry
structure could not be captured by a small number of observable measures, and (iii) empirica work
should be aimed at estimating the reduced-form relationship between structure and performance
(Bresanhan 1989).

Shortly thereafter anew market power literature began to emerge, the NEIO, New Empirical
Industrial Organization. More direct estimations of margina costs began to emerge, most notably
from Gollop and Roberts (1979), and Appelbaum (1979, 1982). A ppelbaum (1982) and Bresnahan
(1982) were two of the first major contributorsin thisfield. They offered production theoretic, and
genera identification methods to estimating market power. Bresnahan (1989) outlines the gradual
establishing of the NEIO method and the models currently used in most of the market power
literature.

Since the early years of the SCPP the bulk of the literature has been concerned with seller-
side market power, as it appears to be the most common in industrial organization. This paper
however, will deal exclusively with buyer-side market power, a form of market power seldom
studied in modern markets.

Much of the currently available literature concerning agrifood-type industries is centered
around the beef packing industry, with a few references to the pork, broiler, and tomato markets.
More specifically, the early to mid-1990's produced a string of publications on the beef packing
industry in the US, mainly by Azzam.

In 1997, Azzam sought to measure market power and cost efficiency of concentration in the
American beef packing industry using Appelbaum’s (1979, 1982) framework for price taking
behavior. The paper demonstrates that there may exist some market power in the beef packing
industry asthe null hypothesis of price taking behavior isrejected. Neverthelessit was deemed that
the cost efficiencies outwel ghed the negativeexternalities of themarket power. The author doesnote
that aggregation of the time series data may have affected the results somewhat and that panel data
would have been more appropriate in this application, however.

Azzam (1998) analyzed the usefulness of market power tests in the meat packing industry
across time. Azzam compares how competition looks under two separate lenses. Firstly, how
competition looks under the economic lens as assumed by many economigts, and secondly how the
market has been structured over the course of its 300 year history. The paper concludes that
mainstream economic studies are best suited to aid in competition policy targeting conduct, not
structure. The paper offersthe most extensiveliterature review on market power inthe mesat packing
industry to date.

Crook et al. (2002) addressed the common problem concerning most market power studies,
namely, the lack of cost and MV P data. Since cog datais very seldom rel eased, there exists some
uncertainty regarding the accuracy of estimation of MV P, and subsequently, the degree of market
power. Crook et al. attempt to measure market power with variables other than price. The authors
develop a method of testing market power based on the degree of exclusivity of supply of cattleto
packers. Since supply of cattleis based on demand by packers (and thus exogenous demand in the
finished goods market), the exclusivity of the supply may indicate the degree of price setting ability
for the packers. This paper relies heavily on captive supply and contracting theories. The data used
in the model was obtained from the USDA and is treated as confidential. As such, only aggregate
data is presented in the article. The authors are quick to note that dthough market power was
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determined to exist, one can not be certain of the results until further studies are conducted. Since
thedataisso sensitive, it isunlikely that other data setswill be readily avalablein the future, hence
limiting this type of market power testing.

Since so much work had been conducted on the beef packing industry Vukina and Inoue
(2003) chose to explore the potential for market power in the swineindustry in the US. This study
imposed more complexity than many of the beef studies since the data that exists for the swine
industry is different, and more limited, than the beef industry. The authors devel oped an alternative
test for market power. They proposed a method of estimating the elasticity of the inverse supply
function for grower input using factor analysis. If the statistic turned out to be positive and
significant, then there exists some degree of market power. Grower ability and effort isthe common
factor input used in thismodel, and the difference between the MV P of the common factor and the
price paid is attributed to noncompetitive contracting practices. As is the case with many other
studies based around unobservable statistics, this oneis plagued by a number of issues. The most
prominent however may be the effect of incomplete and asymmetric information in contracting in
this market, the characteristics of which are similar to the processed potato industry. Being able to
remove this error from the statistic to be estimated would potentially ameliorate the inaccuracy of
the results.

Leegomoncha and Vukina (2003) developed a new approach to the estimation of market
power. They began by assuming market power exertion by processors on broiler producers, and
consequently tested for hold-up in the form of under-investment. A spatial model is used, and the
hypothesi s suggests that the number of processorsin an area is positively correlated to the size of
producer investment. Their resultsfrom American data, suggest that thereisno correlation between
concentration and invesment. Nevertheless, thisdoes not extinguish all likelihood of market power
exertion: it may simply be that contracts and /or unobserved market characteristics are contributing
to the lack of correlation, and that other statistics may prove more useful.

Gervais and Devadoss (2003) constructed a bilaterd monopoly framework to test the
bargai ning power on both sides of the Canadian chicken producersand processors market. The study
uses adynamic quantity and price adjustment system to determine the price of live chickens, and as
a result, the profits of both producer and processor. The results from the simulation are tested
againg actual market data and the authors fail to reject the null hypothesis of equal bargaining
power. The most interesting facet of this study isits incorporation of producer cooperativesin the
equation, something that is often prominent in actua agricultural markets, but is often left out of
theoretical treatments. Also, since the Canadian chicken market is governed through supply
management, if the model is correctly specified, discrete changesin regime (exogenous shocks) can
be followed through the model and their implications can be observed.

K eegping with the exogenous shocksliterature, Just and Chern (1980) published arguably the
most influentid paper usng exogenous shocks to describe market power exertion in agricultural
circlesthusfar. They used aframe work similar to that of Bresnahan (1982) by examining supply
and demand elasticities and shifts after an observable shock. The authors used market data from
before and after the introduction of mechanical harvestingto test for the existence of market power
inthe Californiaprocessedtomato market. Theintroduction of mechanical harvestingwasused since
under competition it should affect only market supply. Also, mechanical harvesting was adopted
acrossthemarket in atimely fashion, allowing theauthorsto assumea’ discrete and complete’ shock
to the system. Theintroduction of mechanical harvesting wasfound to bestatisticdly significant in
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the substitution away from labor, amore variable input than mechanical processes. Using theories
of competition and oligopsony power the authors were able to comparethe observed elasticitiesand
shift in supply and demand to the theoretical changes in either type of market structure. They
concluded that the introduction of mechanical harvesting should have, and did, caused the supply
of raw input to become more inelastic, due to increased fixed costs relative to variable costs. The
supply also shifted to the right, as was expected. The most interesting events however, occurredin
the demand markets. It was shown that in some counties demand elasticities fell, and raw input
demand also fell. Thisfall in raw input demand by processors contradicts competition theory, and
suggests anti-competitive behavior. In light of this evidence, the authors concluded that the null
hypothesi sof competition could be rejected with acceptable confidencein some counties. Theresults
of this paper are especialy interesting as they utilized exogenous shocks to determine market
characteristics without making too many assumption about unobservable data, thereby establishing
a strong argument for their results and paving the way for a new thread of applied oligopsony
literature. The remainder of the papers are discussed below and in the following section.

In December of 1994 the American Journal of Agricultural Economics published a series of
4 articles dealing with the measurement of oligopsony power in agricultural markets, the first of
which discussed the unique characteristics of agriculturd markets that make them susceptible to
market power on the buyer side.

Rogers and Sexton (1994) noted that oligopsony markets can no longer bereferred to asthe
analogue of oligopoly because they retain their own individual characteristics that cannot be
paralleled to oligopolies. Furthermore, contrary to current 1O literature, oligopsonies are probable
in marketsthat possess the necessary characteristics. Those characteristics being: (1) high shipping
costs because of bulky/perishable goods; (2) highly specialized inputs and low degree of
substitutability; (3) extensive investment in sunk assets for production; and (4) market power is
possi bl ethrough marketing cooperationsand buyer concentration. This pagper, along withthe others
included in theissue were a product of earlier agricultural-specific market power papers that began
to surface in thelate 1980's and early 1990's.

A new thread of literature that sought to estimate monopsony power began to emerge,
including Hyde and Perloff (1994), L ove and Shumway, (1994), Raper and Love (1998), and those
already noted. L ove and Shumway, and Raper and Love will be discussed in the following section.

Much of thisliterature rests on assumptions of profit maximization and cost minimization
given technological change and specified production functions in which competitive firms equate
price to MC. Hall (1988) serves as the backbone for this literature where the author constructs a
model to compare price and MC, not by specifying demand schedules and assuming profit
maximization, but by examining changes in cost.

The majority of the papersto date (published and working) rely on someform of parametric
assumption about either the cost function or residual supply of thefactor good. And whilethisisstill
the mai nstream approach to testing for market power, there existsasmall literature that isbeginning
to surface that involves a non-parametric goproach to market power. This type of test will be the
foundation for the work done in this paper and will be discussed further in following sections.

Asisapparent, thecurrent trendinliteratureistoward NEI O approachesthat seek to estimate
the degree of market power. Even so, there isroom for additional areas of research to be launched.
For instance, under the NEIO, what are the necessary and sufficient conditions for market power to
exist, what role do barriers to entry and predation play, how do structure and conduct interact, and
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how effective arepoliciesthat seek to curb this power? Many of thesetopicsarestill being explored
by 10 economists.

Section 5
Econometric Model

To model monopsonistic behaviour in the Prince Edward Island processed potato market |
extend a model developed by Love and Shumway (1994) in which nonparametric tests for market
power exertion are used to consider monopsonistic behaviour in a smulated market. Love and
Shumway addressthe often cited problemwith NEI O testsfor market power by constructingamodel
that makes no assumptions about the functional forms of cost or supply equations, work that was
pioneered by Varian (1984). They begin by considering a generic NEIO model for market power
estimation based on profit maximization and a conjectural variations coefficient that measures the
degreeof “below marginal valueproduct” (or alternatively inthe case of monopoly, above marginal
cost) pricing (Bresnahan 1989). Taking this framework into account the authors fashioned a
nonparametric test for market power that relies on discrete changes in inputs and pricesto generate
amarket power parameter similar to the Lerner Index. Upon running simulated datathe authors note
that the model generaly did well to measure market power under competition, monopsony, and
different oligopoly setups. There were afew outliers and fal se indications, however, the severity of
these exceptions seemed to be conditiona on the choice of functional weights.

Raper and Love (1998) also used the origind model by Love and Shumway to estimate
market power exertion in the US cigarette tobacco industry. Market characteristics of tobacco, in
production and processing, are highly specialized and comparable to the processed potato industry.
The authors used the non-parametric discrete changes framework to test for evidence of market
power exertion in the domestic tobacco market alone, and the domestic and import markets
smultaneously. The results from the data suggest significant departure from MVP the in the
domestic market for raw tobacco inputs. There did not seem to be any evidence suggesting market
power exertion in world markets. This paper was especially vauable since it applied the theoretical
framework presented by Love and Shumway to a market with similar characteristics to the market
that this paper is attempting to explore. The following section will introduce the framework
presented by Love and Shumway, explain its components, and apply it to the Prince Edward Island
processed potato market.

Consider firm i’ s profit maximizing problem

max T, = py, - O (yz.,r;xm.j— r, (xm. - X )xm. 1)

W e
Where
a;; firmi's profit

p; output price
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v, , firm7’ s output quantity

r ; vector of variableinput prices excluding r,
7y [xm- + xm._); price-dependant residual agricultural supply function

x,;; firm’s consumption of input n

ni?

X,i. ; quantity of n demanded by all other firms
X, = (;cm. + xm._)

C; (y!. ,r;xm.) ; firm 7’ s cost function, which is assumed to be the samefor al i.

Thefirst right hand sideterm in equation (1) isfirm’ srevenue from the sale of output. The
output, Y,, is dependant on the firm’s production function, which will be assumed to be the same
across the market, and the pricep is determined by competitive and anti-competitive forces in the
output market. The second term describesthefirm’ scost function, excluding theinput for which the
firm is thought to have market power. And the final term is the firm’'s endogenously determined
input cost, in our case, the price of processing potatoes. Each processor’ s optimal input and output
choiceis given by their first order conditions, which can be derived as:

1 ]

. »- Ll 0 where Zil) _ MC Q)
@z' @}i é}:‘

C?‘Tj =_Ei(')_ &M(')(l_'_ﬁl-xi—]xm_rx:m (3)
7, &, & .

Equation (2) yields firm i’ s supply function conditional on input X,; since firm i’s marginal
cost isafunction of the level of agricultural input chosen. As such, even though firms do not have
market power in the output market their MC isafunction of X,;, which is affected by endogenous
power.

From equation (3) one can use &, (} / &, to determine how input price, r,,, is affected by

changesin x, while 2 f A isthe conjectural variations coefficient, i.e., a measure of how

other firms consumption of x,, isaffected by x,; For an extensivediscussion of conjectural variations
coefficients see Bresnahan (1989).

For example, asin Love and Shumway, if:
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B

‘;' = 0 then (3) isthe First Order Condition for a Cournot firm

¢ . =-1the(3) isthe First Order Condition for Bertrand Competition

Hi—

e

wi

Perfect competition, as in Bertrand competition, would result in a conjectural variations
coefficient of -1 since firms take other firms actions as given and are concerned only with profit
maximization. In each case, the good in question is priced a its marginal value in production.

Profit maxi mization requires afirm to equate its margina outlay,
(ﬁ, (/& )(1+ XK. _)x 4+ » . toitsMarginal Cost, or Marginal Valuein

Production, - A, () ‘.1 4. . Furthermore, equation (3) can berewritten in such as way asto
provide a convenient measure of market power. In other words, it can be shown that

&[-)[ &.Jx.
P S T S (" S 4
= A )

whereL; isthe ‘Lerner Index’ of market power and measures the degree to which firm i can lower
input price of the agricultural input, potatoes, below MVP.
Now suppose one chose to take a non-parametric agpproach to market power estimation and
that firm level price and production data are available. Equation (1) can be rewritten as:
n-1
Max m = py; — 2 reZg — ny(Zg — Zg_ 3y Subjectto F (I;' ,xm_) >y, 5)
K=l

pixixni

wherer, isthe price of input k, and x,; is quantity of k demanded by firmi. It is easy to see that the
parametric assumption regarding the functional form of the cost function has been omitted and
replaced with the summation of inputs and pricesthat are required for the production of output, less
the agricultural input for which the firm may have market power. Asbefore, afirm with monopsony
market power in the n™ input market can influence input price, r, , by its choice of input x,;.

Now assume a discrete changes in input variables, profit maximization requires:

-1
Ao = phoyy — Z mbxy —nhr, — auhe, =0 (6)
k=l

9For original publication on the Lerner Index see: Lerner, A.P. (1934) “the Concept of Monopoly and the Measurement of Monopoly
Power,” Review of Economic Studies, Vol. 1. pp. 157-175.
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The monopsony price markdown term isthe right-hand-side term .. A#, which measures

by how reducing purchases of the input x,,; firm i can reduce the price, r,, it must pay for the input.
Testsbased on measuring market power exertion are based on measuring theempirical significance
of thisterm (Raper and Love, 1998).

Alternatively, one could write (6) such that the discrete changes referred to time periodsin
the sampleset T. In other words,

1-1

- ) - o (xh - x) -n(xn - x ) - x5 0 o)
k=l

where T is set of observationsand 0 < ¢ < T.

If the firm is competitive in all markets then the last term in (7) disappears since the firm
doesnot havetheability to alter pricesof any inputsby changing quantities purchased or sold. Inthis
case (7) becomes the weak axiom for profit maximization (WAPM) and creates the basis upon

which non-parametric tests of price-taking and profit maximizing behaviour can be carried out
(Varian, 1984).
Equation (7) does require two assumptions to be made, however;
i) input supply curves do not shift, and
i) thereis no general priceinflation.

As mentioned by the authors, both (7) and WAPM require the existence of no technical
change in theindustry. In effect, al shiftsin the demand for x,; are presumed to be due to changes
in exogenous prices of output and other, ‘non-agricultural’, inputs.

Recent empirical work with nonparametric tests for market power have imported other
variablesthat may account for distortionsin the results. These techniques were employed to address
the ‘no technological change assumptionwhichisunlikely toholdinpractise. Loveand Shumway,
and Raper and L ove have incorporated technologica change in their nonparametric models based
on the work done by Chavas and Cox (1990, 1994).

Technical change using an elementa approach can be considered as changes in output that
are not atributed to changes in input. With this basic assumption, Chavas and Cox present a non-
parametric analysis of technology, technological change, and productivity in the context of cost
minimizing behaviour introduced by Varian (1984) which they called an “ augmenting hypothesis’
approach to technical change.

Chavasand Cox extend the Afriat-V arian methodol ogy for introduci ng technol ogical change
to incorporate “ netput augmentation”*°. Thismethod converts actual netputsinto effective netputs.
They maintain that, given a non-parametric representation of the effective technology, “netput
augmentations” provide an adequate characterization of technol ogical change. Technological change
isintroduced in the event that the underlying technology is not homogeneous across all time periods
in T. In the presence of suspected technological change they distinguish between “actual netputs’

% = (xy....x, ) @nd “effective netputs” ¥, = (x,,,..., X, ). Actual and effective netputs are then

[P

10See also Afriat, S.N. (1972) “Efficiency Estimation of Production Functions,” International Economic Review, Vol. 13. pp. 568-
598. Also, ahigher value of ‘A’ implies that producing the same effective netputs X can be produced with less of the input (from Chavas et al.
1994)
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related through the following transl ating hypothesis re ationship:
X, = X(Iz-“_ﬂ_ﬂ),ﬂl e Myt el 8)

where X(x,.) isaone-to-one increasing function and A, is a technology index associated with the
i-th netput and the t-th observation. Intuitively, one an see how A, can “augment” the actud
guantities into effective quantities.

Similarly, one can redefine:

v = (vl -alt e al) ®

where y/is effective output and ¥, is observed output. Likewise, ¢ refers to a positive

technological change, and ¢;~ a negative change (stochastic factors affecting production) and
production functions are assumed to be strictly increasing and concave.

Moreover, all comparisonsforwhich r,} - r; = xZ, - x,.,where # means“notthesamesign
as’, are omitted as in Love and Shumway (1994) and Raper and Love (1998) because shiftsin the
input supply curvethat are not compensated for by corresponding shiftsin input demand may cause
movementsin price and quantitiesin opposingdirections. Intuitively one can see how these changes
are not dueto market power exertion and as such, they are omitted. In order to account of no general
price inflation, data should be deflated to obtain red prices.

This particular model can be solved as a Linear Programming problem by finding whether

r+

there exists a set market power parameters, m:“ , and technological change measures, ;¢ ,to
solve:

r r
M:i)r?z ) Z [E:n".:z?’ +E:"—c;tf_ + Zc”mf] 10)

8"t ] snut=l
Subject to:

pt[(y: a4 ‘1:_)_ [J’f -+ ‘3:_:']_ b} ";sz;z' - x.:i)_ mib(x::i - x;i:lé G an

i) atzovteT
i) a z0,VteT
5t MVP?E’ B 'rn

iv)  m 20,¥teT wherem) = g7, andnl = ——= =1L,
v

n
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if 7 = 0then AfVE, = r,_ and thereis no evidence of market power exertion through prices.

15

if 77 = 0 then AfE, > #, and thereisreason to believe that firm i is exerting market power.

The solution to this linear program will provide values for s, , and, as previously noted

m; /7, istheanalogueto the Lerner Index, L, When L, > 0 thereis reason to believe that market

power is being exerted. Nevertheless, we cannot determine what type of market power is being
exerted. The*original’ Lerner Index, used to measure monopoly power produced values between 0
and 1. In effect, one could differentiate between perfect monopoly/collusion and some sort of
oligopoly structure. The monopsony Lerner Index does not alow for such asimple comparison as
MV P isgreater than the cost of the input if market power is being exerted. Assuch, possible values
for L, range from O to some upper bound vy;, assuming profit maximizing behaviour. In order to

properly compare outcomes the upper bound, y,, must be estimated™.

In order to obtain an upper bound suppose we have a firm with production function
Y (L K,E,M) that chooses factor inputs to abide by profit maximization. K, L, E are capital, labour,
and energy respectively, and are perfectly competitivewhilethere exists potential for market power
exertion over M, the agricultural input. As such we would have:

ALK, E,M) = R(p, V(L K, E, 1) - w(L) - r,(k)- K- 1, (E)- E - rp (M) M

(12)
and the first order condition with respect to M for profit maximizationis
Gn R X n) M (13
Al & AL ar

e
where § isMarginal Revenue and can be restated as:

£ 1
§ =p (1 - —J wherep isthe priceof theoutput good and £ isthe el asticity of demand.

Analogously, one can derive marginal expenditure on M &s.

M F

llThe methodal ogy used herein assumes estimating an upper bound parametrically, which contradicts the original theme of our
model. Neverthdess this section servesto offer agreaer understanding of the market power parameter. To my knowledge, usng both
parametric and nonparametric systemsin the same model for estimation method has not been widely used in the literature.
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FoM) M Py
A M AL Exe s,
and ¢ isthe price elasticity of supply for good M in the market with respecttor,, .

1+

M= r,

] wherer, isthepricepaid per unit of M

%ok Oy
£y, = ———
M %Py, (14)

Using the previous two equations and profit maximization behaviour we can say that

ﬁl1 - 51 ] ¥ =1, [1 t2 1 lwhere the bracketed terms are measurements of market power
P o ry

in output and input markets respectively.
Supposethefirmis perfectly competitive in both input and output markets, it must then be
that - ¥, = r,and p-¥, = AP . Now suppose the firm has monopsony power in the input

market for M, in other words, &, . = -0 but £, < e . Thenwehave

p Y =ry [1 + } = MVPE,,, andclearly MVP > r,. In effect, price taking behaviour no

EMJH
longer holds. Moreover, using r,, and &, oOne can estimate MYVP,, under perfect monopsony

power and compare this to the results from the linear program solution to determine the extent of
market power exertion by afirm at any timez.

Section 6
Extension and Predictions

Section 5 of this paper modified an existing NEIO model of market power to incorporate
salient features of the Prince Edward Island processed potato industry. Theresult of which are based
onthewell-known L ernerindex for market power and comparedto two (of three) possible outcomes.
First, if the Lerner index resultsin ameasure of zero (0), then the model has predicted the existence
of no market power. Secondly, the upper bound of MV Pis estimated by using the price elasticity of
supply for processing potatoes on Prince Edward Island. If the Lerner index is equd to the upper
bound of MV P then the model has predicted market power to be at itslargest value possible, thereby
assuming that the firms are colluding and acting as ONE processor. In other words, a perfect
monopsony. The third case is dightly more involved however. Suppose the Lerner index is
somewhere in between perfect competition (0), and perfect monopsony (y;), then the market
gructure must be some form of imperfect competition/cooperation, an oligopsony.

Inlight of this, the best one could do withthe results of this model would be to examine the
salient feature of the Prince Edward | land market for processing potatoes and hypothesize asto the
structure that would most likely emerge from such characteristics.

Another possible avenue of discussion could entertain the variousfactors contributing to the
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number of firms currently in the market. For instance, what are the incentives for entry, and how
might incumbents be deterring entry to retain amarket with only two players? Work by Aghion and
Bolton (1987) may offer some insight into this question.

Firstly, what incentives are extended to new entrants? The primary incentive for a new
entrant must be the availability of surplus in a market. Suppose there exists a market where
incumbents are exerting market power and are not price takers. There would be some surplus being
realized by the incumbents that, given the appropriate conditions, could be shifted to new entrants
if they entered. In our casefor instance, anew entrant could potentially purchase raw inputsat acost
higher than incumbents, yet lower than MV P. If this were the case new entrantswould be better off
entering into the market and extracting this surplus. The next question however must be, what are
incumbents doing to deter entry and maintain surpluses?

Aghion and Bolton argue that contracts can be an effective tool for deterring entry into a
market. Consider an incumbent who has secured contracts with anumber of producers, and suppose
that these contracts areinfinite in nature. Producers are now ‘locked-in’ to long term bargainswith
the incumbent, and due to the nature of supply, very inelastic and constrained, new entrants may
have to entice producers to violate contractual agreements in order to secure raw inputs for
production. If this is the case, new entrants will be require to pay aprice that is higher than the
incumbents, plus damages incurred by the farmer for violation of the contract, and still maintain
prices less than or equal to MVP.

Moreover, it is not unlikely that producers enter into contracts with processors as a means
to securefinancing. Aspreviously discussed, payment isgenerally requiredin-kind, further limiting
the supply of raw product to new entrants if producers decide not to breach contracts with the
incumbent. Thistype of behavior works as another entry deterrent since new players areunlikely to
enter if there is uncertainty in raw input supply.

One will quickly note however that infinite contracts are not generally observed. So what
iskeeping new entrantsfrom entering when short-term one year contracts have expired? Thelock-in
effect. Since processors offer aline of credit to producers that ties the producer to the processor for
alength of time greater than one year, and contracts are staggered across producers, there may no
feasible entry point for a new entrant so secure enough raw input to be a credible threat. In effect,
short-term contracts that offer producers access to financing work to lock the producer into along-
term contract with the processor. Consequently, processors need not offer long-term contracts to
secure long-term supplies. As a result, we can observe a difference in the normal length and the
effective length of a contract.

Another advantage to maintaining amarket with few buyers and many sellers emergesfrom
thefact tha processors can secure contracts with many sellers. Suppose morethan one farmer, and
a potential entrant that must pay a fixed cost of entry (legal fees and/or sunk investment). A
processor ismorelikely to enter with many avail able farmers sincethe average cost of entry per farm
islower and theentrantismorelikely to extract surplus. If however,incumbentshavefarmerslocked
intolong term contracts (either implicitly or explicitly) then entrants have fewer farmersto disperse
the costs of entry among, and thusentry islesslikdy.

Inlight of all this, one may beableto justify contracts asameans of deterring entry into the
Prince Edward Island processed potato industry. By issuing contracts processors are able to deter
entry and retain surpluses, and producers are able to secure financing, product demand, and income
gability. There are no doubt additional means by which processors stave off entry, yet, the contract
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method is areadily observable medium and potentidly very effective. Thisarea of research would
be particularly interesting to pursue given the appropriate data.

Section 7
Discussion

This research paper presented a model of the Prince Edward Island market for processing
potatoes and constructed a nonparametric model of market power, based on that of Love and
Shumway (1994), which provides ameasure of market power similar to the Lerner Index. Although
no data was available, and thus no results generated, the paper deveops a case for concern with
regards to the existence of market power exertion on behalf of processors on producers. Salient
features of the market are discussed in detail in order to further understand what exogenous and
endogenous factors may be contributing to market power. Contract theory and welfare economics
are applied to the Prince Edward Island market and their implications discussed.

We contend that, given the availability of data, the results obtained would be beneficial in
aidingto understand theimpact of market structureon producersand processorsalike. Should results
turn out indicating market power, one coul d consider appropriate action toincreasesociety’ soverdl
welfare by implementing welfare transfers or taxing excessive rents.

If results suggested little, or asocially acceptable level of market power, one may consider
what factors are contributing to competition over anti-competitive behavior. In turn, this would
ensurethat the factors attributing to competition could be safeguarded in the face of policy changes
or economic shocks.

The next step in thisline of research isto develop amethod for better interpreting theresult
of the model described herein. That is, when is L too high? The avenue of research currently being
explored seeks to use the results of the linear program to aid in estimating MV P and the elagticity
of supply. Given these estimates, one could estimate the share» (or alternatively monopsony mark-
up) has of MV P with the use of amodified “ Lerner index”*?. With thisinformation one could better
approximate welfarelosses dueto positive monopsony power, and compare theselossesto the costs
of policy implicationsand monitoring. Moreover, one may beableto examinewhat effectsthe short-
andlong-term elasticity of supply has on market power (and vis-versa) and how market power reacts
to certain exogenous shocks to the industry asin Just and Chern (1980).

The challenge in this line of research is, of course, to retain the origina theme of
nonparametric estimation procedures, whil eretrieving the necessary information required to compare
L to apolicy dternative with cost «.

12_ . - o . . MVFP-r F
This modified Lerner Indexis similar to the one used in Bresnahan (1982) and is equal to =1

MVE AMVE
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