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Summary

This paper analyzes contractual arrangements iteybagsroduction in the
Argentine pradera pampeanaegion. Barley constitutes an interesting case-
study: its production and marketing conditions lesusome degree of vertical
contracting between primary producers and proces$artical coordination via
contracting, however, is considerably less than timerved for example in
poultry or some types of vegetable and fruit praduc Barley is thus an
intermediate case between coordination via impedsorarket transactions and
that resulting from different degrees of vertiggtegration.

The objective of the paper is to determine the ittgpaof contracting on
decisions such as input purchasing agreements,ubut@rketing sharing,
vertical integration, risk management and the ustechnical know-how. The
impact of contracting arrangements on input usetaodnology choice is also
explored.

Findings include the following. First, input purdea sharing, or output

marketing sharing arrangements are infrequent astdagners. Some evidence
exists, however, of barley farmers engaging in éha@gsangements more than
farmers producing alternative crops. The (partiafjset-specific” nature of the

barley crop may explain these differences. Secarigher proportion of barley

farmers engage in different types of vertical ageaments with input suppliers or
output purchasers. Third, farmers participatingha barley vertical chain are
more likely to use formal insurance instrumentsntfi@amers producing other
crops. Fourth, significant differences exist inunfertilizer and ag chemical),

and technical-know how between farmers that padiei and those that do not
participate in vertical arrangements with inputgigys and output purchasers.
Formal contracting appears, in general, to havesitipe impact on all these

dimensions.

The paper shows that contracts between barley perduand processors are
relatively simple, relying for compliance on repida and good-will more than
on the formal “written word”. Possibly, relativellpw benefits from non-
compliance result in this type of arrangement wagkivell. The paper also
shows, however, that private arbitration, mediatemd quality inspection
institutions exist in order to reduce both the tabty and costs of litigation.
The Camara Arbitral (in existence since 1905) is an interesting exanoplthis
type of institution.



Contract linkages and resource use in grain produ®n:

The Argentine pradera pampeana

Marcos Gallachet

l. INTRODUCTION

Three reasons account for the increased interestoimmractual arrangements in
agriculture. The first is related to understandiogics such as changes in farm size,
risk-transfer mechanisms, agricultural technolagijoivs and rural labor markets. All
these are affected by different types of contrda@uangements made at the farm level.
Of particular importance is the fact that factondgproduct-market contracts are not
independent of one another: the choice of (for extajna land tenure contract affects
and in turn is affected by contracts made with tnpuppliers and output demanders.
Contracts are tools for managing risk and providirggntives, and as such have effects
that cannot be studied in isolation.

The second is the need to explain “structural charagcurring in the food
sector of many countries. Rural-urban migratiorpanmticular, is resulting in changes in
the nature of food chains: rapid urbanization iases the demand for transport, storage,
processing and wholesale and retail distributioronstder Brazil, where rural
population as a fraction of total population falbrh 32 percent in the 1981 to 14
percent in 2009. In Bolivia and Paraguay relevagrés are respectively 54 and 58
percent in 1981, falling to 34 and 29 percent yhyrears later (World Development
Indicators). Changes such as these involve a neshitt in linkages between the food

production and the food consumption stages. Iniquaar, an increasingly urban
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population results in the development of a trarts@dorage and distribution system. It
also results in changes in the types of foods dnatdemanded, in particular under a
scenario of increasing incomes.

Growth of agricultural trade is the third reasomrr fstudying agricultural
contracts. Since 1960, world population increaseunf3 to more than 6.5 billion
(United Nations — World Population Trends). Howeueade of agricultural products
increased even more: cereals by a factor tstiBs and vegetables by 6 and livestock
products by nearly 8 (FAOSTAT). Clearly, trade feowre an increasingly important
factor in the agricultural and food sector.

While additional trade opens up opportunities fooreomic growth, challenges
have to be met for understanding who benefits amd Mvses by these trade flows. For
example, current economic policy in Argentina aftésnto reduce meat exports via
export quotas. The stated objective is to keepepriown in order to benefit consumers.
Prices paid by consumers, however, depend ngtamlthe farm-level price of meat
but on a host of other factors affecting the meatie chain: in particular, on the
smoothness with which contractual arrangementscareed out between farmers,
middlemen, processor and distributors. An improvadderstanding of these
arrangements appears to have much to offer in dodezduce the negative effects of
high international food prices on domestic conswsmer

This paper has two objectives. First, to deterntiveimportance of farm- and
farmer characteristics in explaining the extenvtoch selected contractual alternatives
are chosen. As explanatory factors of contracthaioe, we focus attention on farm
size, farmer human capital and the pattern of prtio specialization on the farm-firm.
The second objective is to determine the possibfgact of contracting arrangements on
selected measures of input use and technology&hoic

Contracting can be seen as a response to lessfimmal functioning of
conventional spot transactions. Forces favoringt&ibl contracting may be related to
asset specificity (Williamson, 1985), need to assproduct quality (Ricketts, 1994)
improved coordination, protection of intellectuabperty, risk sharing, financing, and
improved labor and managerial incentives. Differdmnds of contracts can be
considered “technologies” the adoption of whichultssin benefits as well as costs. In
particular, contract adoption may involve fixed tsoand thus be affected by farm size.
Adoption may also be dependent on general “manalgskills” and thus on aspects

such as farmer education.



As way of introduction, Section Il describes cootwual arrangements in the
value chain leading to the production of beer. Beasfor these arrangements are
briefly discussed. The conceptual framework necgska understanding contractual
choice in agriculture is presented in SectionBihpirical analysis of contractual choice
in Argentine agricultural production is the basfsSection IV. Lastly, summary and

conclusions follow in Section V.

Il THE BARLEY-MALT-BEER VALUE CHAIN

The barley-malt-beer value chain is a good starpomt for discussing agricultural
contracts in theoradera pampeanaegion. Barley is of course the basic input fog th
manufacture of beer. The production process inwlVgee basic stages: farm-level
production of barley, production of malt using legrhs an input and production of beer
using malt and other inputs. At the consumer lethed,beer market shows high level of
concentration: in Argentina the largest companyoants for 2/3 share of the total
market, the first two firms total more than 80 maricof the market (Rucci, 1999). High
industry concentration suggests either substapti@diuct differentiation or economies
of scale either in the production, distribution opbnsumer marketing stages.
Concentration also suggests the possibility of ‘kaampower” i.e. non-marginal cost
pricing either upstream or downstream.

Despite industry concentration multiple alternagixist in the beer production
value chain (Figure 1). Beer as compared — fomgta — to the wheat or corn value
chain shows a larger number of possible linkagéwdsn producers, on the one hand,
and users of barley on the other (Gallacher, 20B&jley — in contrast to other cereals
and most oilseeds — is frequently produced undetract with malt or beer producing
companies. A “guasi-vertical integration” processuits in users of barley contracting
with producers. The contracts usually specify tgpseed to be used, quantity and type
of fertilizer, weed control strategies, timing odérliest and other aspects. Agronomic
advice or monitoring is also included in the coatréerms. The contract usually
specifies an output price for producers taking\{bst-time) wheat price as a reference,
wheat being the main winter crop that competesaiod with barley.

As shown in Figure 1, the “extent of market tramiesms” varies substantially.

On the left of the figure, beer reaches the consafter market transactions have taken
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place between barley producers, grain handlerst-pnadiucing firms, beer producing
firms and distributers/wholesalers and retailetse Tiddle “path” of the figure shows
vertical integration between malt and beer productone “market” stage is eliminated.
In turn, the “path” on the right of the figure sh®wertical integration occurring in the
grain handler-malt producing stage: in this cadarge multinational grain trade firm
(Cargill) vertically integrates forward in ordergell malt instead of barley grain.

The existence of contracts between farmers and skogam market participants
has sometimes been rationalized in terms of ingugincentration or “market power”.
In the case of Argentina, mergers occurring in lteer industry have been shown to
increase profits of the merged firm above the sdimprofits of the pre-merged firms
Consumer welfare losses have resulted (Rucci,1993pite the above, it is not clear
what these changes in industry structure implydomary producers as these could
participate (at least partially) in the surplusnsterred from consumers to the
production sector.

If farmers are paid a barley price that only covepportunity costs rents are
captured entirely by the manufacturing stage. Rredu are then “not worse of’ by
participating in the beer production process, bwytare not “better of’ either.
However, another possibility is that some portidrremts (understood as returns over
opportunity costs) are transferred from the martufang to the primary production
stage. Indeed, the theory of “efficiency wages’uag that firms may choose to pay
salaries above those necessary to recruit workigliggrom and Roberts [1992],
Ricketts[1994]). The somewhat different theory @fifts exchange” in employment
relationships (Akerlof, 1982) also results in paymseabove opportunity costs: by
paying a “rent”, firms create a reciprocity obligat in employees. This concept may
well apply to vertical linkages between the agribass and farm sector: farmer
“loyalty” to agribusiness firms may result from ¢ges paid in vertical transactions that
are somewhat above strict opportunity costs.

Rent payment to employees (or in this cases farmerducing barley) can be
justified by pointing out that contracts betweemnfars and barley purchasers are
incomplete. In particular, procurement in a timehanner of high-quality barley
requires the farmer to supply (partially unobselwpleffort”. The probability that this
effort will be forthcoming will increase if the fiawer receives a payment covering not
only opportunity costs but also a “rent”. This “térconstitutes the incentive for

contract compliance: if only opportunity costs as#ered, the farmer basically
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perceives no cost in “shirking” as he always ha¥a#l-back” option of producing

conventional crops free from contractual obligagion

Il COMPETITIVE MARKETS, VERTICAL CONTRACTS AND
NETWORKS

Market prices ar¢he relevant variable in competitive markets. As pethbut by Hayek
1945) prices summarize the workings of an econaygtem and economize on the
need to gather complex and frequently conflictinfpimation. In contrast, contracting
(or in the limit vertically integrating stages ihet value chain) results in a dampened
(competitive) price setting process. Moreover cacting frequently replaces the “one
dimensional” setting of competitive markets (wepegenous price is the principal
variable) with a “multiple dimensional” scenario i@ein addition to exchange prices
other requirements (complex quality standards, mgmipatterns, constraints on
information disclosure, labor and agricultural inptandards) have to be met.

Decision-making based on prices contrasts withatitas where exchange takes
place under constraints resulting from verticaltcacts. These constraints may transfer
decision-authority either away or alternatively twds the farm unit. For example, an
egg producer under contract with a large agribssiriem receives feed, animal stock,
veterinary know-how as part of the deal. In a setige producer is not an independent
entrepreneur but a (piece-rate) “employee” of tgbaisiness firm. As compared to the
situation where he produces the same output blowitcontract, scope for individual
decision-making has been reduée@n the other hand, a farmer engaged in producing
commercial seed for a seed company, or “verticallggrating” by investing in an on-
farm storage facility has additional decision-makaiallenges over and above those of
a farmer simply selling his output to a grain handContact choice, in summary, may
either reduce or expand opportunities for exergisiacision-making discretion.

The multilateral arrangements that characterize/oids — as opposed to simple
“bilateral” contracting — result in coordination ate. Indeed, ifn parties separately
engage in contracts with a “central contractorlyanlinkages are needed. However, if

thesen parties are to contract directly among themseligisout a central contracting

? However, if contracting allows an increase in otifsesulting, for example, from
expanded operations through financing providedeyagribusiness firm) decision-
making scope may well have increased.

6



agent, a total ofn(n-1)/2 contractual linkages are needed. Arrangements eblyer
farmers share machinery services, or take pargmoup” output marketing or input
purchase schemes are examples of arrangementsimgqtimultilateral” type of
arrangements among participating farmers.

Characteristics of the asset subject to exchangerrdme contract choice.
Exchange involving non-specific assets such asgraf cereals or oilseeds do not
benefit from contractual protection other than tipadvided by (in the words of
Williamson) “classical” contracting arrangements. ¢ontrast, exchange of assets
characterized by specificity will benefit from madetailed contracts. In the absence of
these, recourse may be made to “relational” cotitrgcwhereby parties rely on
reputation and rents from repeated interaction.

Increase in decision-making skills may result ishét from “simple” to “more
complex” contractual arrangements. For a farmer rébevant choice may therefore not
be between “producing wheat” and “producing greeas but between interacting via
spot markets (the case of wheat) or, alternativetyeracting via more complex
contractual forms. Indeed, the acquisition of klemlge regarding agronomic practices
of one crop versus the other may be of secondapoitance as compared to the
acquisition of knowledge of one contractual envinemt versus the other. In other
words, the wheat farmer attempting to produce adrgalued crop (green peas) may
find it easier to learn green pea production tetdmyothan contractual subtleties and
alternatives for the marketing of peas as comptrd¢de simpler (spot price) wheat.

Adoption of certain contractual forms may thusdmenpared to adoption of
production technologies: higher-skilled decisionkera may adopt earlier, or to a larger
extent potentially profitable but relatively complecontractual arrangements. As
pointed out by Schultz (1975) human capital (bathuared in formal schooling as well
as a result of learning-by doing) is crucial foprmving decision-making capabilities —
contract choice may well be an arena over whictsehdecision-making skills are
exercised.

Contract adoption is also a function of the potntolume of transactions to be
channeled through the contract. The reason forishieat both ex-ante as well as ex-
post per-unit contract costs are a decreasingifumof contract volume: i.e. fixed costs
are involved in contracting. These may take thenfof search costs, compliance with

production technology standards, provisions fort@mt non-compliance etc. Indeed,



for large agribusiness firms volume transacted vittiividual suppliers may be a
crucial aspects determining cost of inputs useaternvalue chain.

Output contracting alternatives include the usdutdires and options, farmer
group sales and different vertical integration mgements. Futures and option
transactions are impersonal; however they involveéime-dependent contingent
obligations. In contrast, group sales and verticgdgration constitute personalized
arrangements involving a greater number of dimerssiban futures and options and
(particularly) spot transactions. These dimensioay include input use requirements,
agreements for outside monitoring, alternatives foontract termination and
arrangements for the use of loaned assets. Galgs and vertical integration may
thus require more complex implicit or formal cowttgal arrangements. For these
alternatives “relational” contracting may of paudiigr importance.

Input interfaces alternatives include spot marketcpases, farmer group
purchases, and different vertical integration ageaments with input suppliers. Again,
the extent of contract commitment increases whevimgdrom spot purchases to group

purchases and to vertical integration.

V. EMPIRICAL ANALYSIS

IV.1 The market for barley in Argentina

Consumption of beer in Argentina increased 60 pdrdaring the last decade (INDEC,
2011). This increase contrasts with the 20 perdentease in the consumption of wine,
a close substitute. Per-capita beer consumptioftg¢A/ar) remains substantially below
that observed in the U.S (84 Its), Spain (86 It &reat Britain (94 It) (CICA, 2011).

Different consumption patterns result from differeelative prices between beer and
other alcoholic beverages (in particular wine); boer they also possibly result from
lower per-capita income in Argentina. If this isetlcase, an increase in beer
consumption could well occur if the current tremdincrease in per-capita income
continues in the near future. An increase in tke sf the domestic market could result
in substantial changes in the production of baatethe farm level. In particular, and as
pointed out by Stigler (1951), a larger market gpep the possibility of increased

specialization, in this case both of barley farmesavell as of malt and beer producers.



Growth in the market should also result in a reiducin the concentration observed in
the market for beer, and a move towards reduceesetting by the dominant firm.

Cereal and oilseed production technology in ph@dera pampeangpampean
prairie) region shares similarities to that emptbye comparable areas of the U.S,,
Canada and Australia. Several reasons accountifrRirst, “medium” to “large” size
(in general, larger than 200-300 hectares) unit®aat for a large share of output are
of. Second, in grain production extensive subbituof capital for labor has taken
place. Third, a significant portion of total outpist channeled to the international
market. Fourth and last, the fact that all thessmsrare of temperate climate allows
technology developed in one place (mainly the Ut&bhe adapted relatively easily to
conditions in other countries. Argentine crop prctthn presents however some
differences with the other countries mentionedpamticular, as compared to the U.S.,
Canada and Australia in Argentina a smaller shérmstal labor input is supplied by
family members — hired labor is comparatively monportant. Preliminary evidence
also suggests that in Argentimagricultural contractors(supplying farm machinery
services to landowners or to firms renting land af considerable more importance
than in the more developed economies. These diffgratterns of resource use are the
result of - and in turn determine — contractuahagements at the farm level.

Contract alternatives do not occur in a vacuurndra a result of the market
linking farmers with barley processors. In partirul aspects such as degree of market
concentration, substitution possibilities in theguction of barley vis-a-vis other crops,
substitution of different barley varieties in theoguction of beer play a role in
transactions occurring between primary producerd @mocessors.  Agricultural
production in the Argentinpampasallows significant substitution among crops and
among these and livestock activities. Barley préidac(a winter crop) competes for
resources, in particular, with wheat but also witbps such as soybeans and sunflower.
Substitution possibilities result in the marginaktof barley production being closely
linked to profitability of alternative crops. Evérfarmers face a single-buyer scenario,
the possibilities of farmers being “exploited” byg single buyer are limited: the farmer
can always “exit” by allocating resources to aermative crop.

During the last two decades barley and wheat yibkl#e followed the same
general trend (Figure 2); however land allocatetdadey has increased six-fold, while
that of wheat has decreased (Figure 3). As showheriigure, area allocated to barley

increased slowly until 2005, and rapidly thereaffepossible reason for this shift is the
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increasing regulation imposed on wheat producess:slaown by Passero (2011)
beginning in 2006 export quotas and other intere@stimposed on the wheat crop
resulted in wheat domestic prices some 10 percelmwbthe equilibrium price that
exporters could pay domestic producers. The résutie domestic wheat/barley price
ratio being lower than the wheat/barley price ragrevailing in international market.
This factor accounts for part of the increase m Itlarley planted area. As discussed in
more detail below, growth in the barley crop hasuled in changes in the contractual
linkages between farmers and demanders of barley.

The domestic market for malt barley is highly cartcated. In the mid-1990°s
the largest firm (Cerveceria y Malteria Quilmesyramted for 2/3 of total beer
production, the second and third largest for 1(aédcent each. The remaining market
share is supplied by several firms (Rucci (199934). More recent results report a
market share of 69 percent for the largest firmr¢€eeria y Malteria Quilmes) and of
12 percent for the second largest (Ministerio deriemia y Produccion, 2008). In the
Argentine beer industry, mergers result in incrdasgrket power and thus increased
firm profits (Rucci, 1999). However, when smallgnfs merge, consumers may benefit
due to the reduction in market power of the lardest, or as a result of operational
advantages. Economies of scale in distributionahertising are two important factors
in the market power of dominant firms.

Evidence exists of the growing importance of theagk market for Argentine
barley production: exports increased from 15 pdrcériotal output in 1990 to nearly
60 percent in 2009 (FAOSTAT). Nicolads Murphy, alég trader, has pointed out to
the author that the increasing importance of esparbupled with the high price of
barley for forage is changing the nature of thetrballey market: a market with few
and large participants may give way to a more cditiyge scenario. The gradual
emergence of a “price discovery” process for bategsulting from increasing exports
and competition from buyers - may result in theifatin decreased emphasis on barley
contracts based on wheat prices, and increasedtamge of spot market transactions.

In contrast with the vigorous increase in barlepais, trade in beer remains
low: the “trade intensity” metric (Export+Impor@24Production) has hovered around 1-
2 percent during the last two decades (FAOSTATE piice setting process for barley,
as pointed previously, is thus increasingly affdctby barley trade; however
transactions costs possibly limit possibilities befer exports and imports playing an
important role. These transactions costs imply teshand for barley at the farm level
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will be determined both by the international priok barley as well as domestic
supply/demand conditions of barley for the localdarction of beer.

IV.2 The barley contract

The contract that links barley producers with pasghrs results in the following
constraints to participants:

* Seed is delivered to the farmer, to be paid fdind at the ratio of 2 kg of grain
for every kg of seed received. The farmer is unmdigation to deliver crop
production resulting from the seed contract. Thikgation is enforced more by
reputation than by strictly legal procedures.

» Different pricing alternatives exist; however thatbm line is that the price paid
for barley is a weighted average of the exporteffier wheat (minus export
taxes) and the prevailing price of wheat in thetsparket. Prices may be
locked-in during the growing season: up to 20 patro¢ agreed production may
be sold 6 months prior to harvest or later, 4 mempttor to harvest or later up to
50 percent may be sold.

» Discounts (premiums) are charged (paid) according tletailed schedule that
takes into account: (i) germination, (ii) moistufd) protein, (iv) grain size, (v)
damaged grain, (vi) inert matter (dust, straw,.efjice paid increases with the
protein content reaching a maximum for protein eahtranging from 10.5 to
12.0 percent and decreasing thereafter. The sahedaf price
discounts/premiums is available prior to contralct@ammitment.

* In some cases barley purchasers finance part ofettiézer and ag-chemical
inputs used by the farmers. If this occurs, thenfaris required to purchase a
hail and frost insurance policy endorsed to théelggsurchaser.

The agreement is thus basically a contract wheioe pg contingent on the price of a
substitute crop for which vigorous spot and futurerket exists. Clauses incorporated
in the contract result in an obligation of the ghaser to pay a higher price in the case of
premiums, and the option to pay a lower price ia tlase of discounts. If barley is
below certain standard, the purchaser is freedwofractual obligations.

As mentioned above, contractual compliance betwtamers and barley

purchasers rests in a large measure on reputatiao@rs. Contracts are also “self-
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enforcing” in the sense that rents from non-conmgléaare possibly quite low, both for
the farmer as well as for the barley purchaserrd@bgist, however, private mechanisms
to settle possible disputes. An important one is @&mara Arbitral (Arbitration
Chamber) a grain testing and arbitration serviggoized by private grain exchanges
located in several cities. The oldest of theggathara Arbitral de la Bolsa de Cereales
de Buenos Airé} has been in existence since 1905. ProcedureshystheCamaraare
quite detailed. They include not only (binding) igdtion, but also mediation, quality
control and other aspects. Arbitration proceduiresdgntrasts with commercial law) are
extremely agile; moreover results from this privatbitration can be enforced through
the normal judicial process.

The existence of thedmarainstitution is of considerable importance as alitator
of exchange. It is possible that the mere existefi¢hkis institution in some cases deters
opportunism. In particular, and as pointed out byligvhson: “...contractual disputes
and ambiguities are more often settled by privatieiong than by appeal to the courts —
which is in sharp contrast with the neoclassicasuagptions of both law and
economics” (Williamson, 1985 p.10).

¢What is achieved by contracting that cannot beeaetl by spot transactions? Price
premiums and discounts such as presented hereafteybdo not explain ex-ante
contracting between the farmer and the barley @mseh Indeed, spot transactions
usually include this type of clauses: a farmerisglwheat to a grain elevator will
receive a price that is contingent with aspectf siscmoisture content, inert matter and
other factors. The farmer only needs to know thenywm/discount schedule of one
grain elevator vis-a-vis another in order to decidre to send his grain — no ex-ante
contract is required months prior to the deliveeyipd for grain. The point made is that
a price differential due to qualitgoes not explain the existence of contractingaridy
production.

Contracts prior to planting that exist for barlapguction can be explained on the
basis of two factors. The first relates to the homogeneous characteristic of barley
used for malting: barley used for beer by one fismot a perfect substitute for that
used by another. Moreover, beer producers useirtesdaieties in certain proportions
thus a (partial) “lock-in” situation arises betwete farmer and the malt producer. For
the farmer, this lock-in implies dependence onwegipurchaser, with potential losses

associated in the case of re-directing outputterétive purchasers.
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The second reason is the need of brewers to rathemrtainty with respect to total
input (barley grain) supply. The concentrated retifrthe demand for barley results in
purchasing firms posting a price schedule with fngireacting to this schedule. Barley
purchasers do not take price as given but setgrid®&rice offered must of course be
sufficiently attractive to cover opportunity cogtsg. returns from barley must be at
least as high as returns to wheat). If a given brdvas (i) partial monopsony power due
to geographical location, and (ii) partial monoppfwer due to product branding, then
posted prices should maximize brewer net revenbgesuto the constraint that farmer
earnings are as good as in alternative productitimiges. In the absence of contracts,
farmer expectations will lead to variation in outpwith corresponding efficiency
losses: if output is larger than the ex-ante optmdarmers will lose and barley
producers will gain. The opposite occurs if bartaytput is less than the optimum
needed by malt producers. Output variability thesutts in risk-adjusted net revenue
loss for the value chain.

The “need to reduce uncertainty” mentioned abew valid reason for contracting
only if costs are associated with supply variapiliThis occurs, in particular, in
situations where costs exist in order to accesdrteenational market. In contrast, if
barley or malt exports (imports) can act as a loutie excess supply (demand), supply
uncertainty need not be a problem: a perfectlytielatemand (supply) in the world
market can be accessed for selling (purchasinggypakHowever, transactions costs
such as export/import taxes and transport costs masylt in the export market not
being a perfect substitute for the domestic markethis case, a premium is put on
accurate matching of domestic supply and demanearix price postings by brewers
contribute to this purpose.

Production of malt — as the already mentioned prtidn of beer — is subject to
significant concentration. Five plants account foost of the malt produced in
Argentina. Distances between malt plants of compgefirms are significant: in at least
one case more than 900 km. Lock-in in the barleyketathus results both from malt
producers demanding certain barley varieties, dsagefrom transport costs reducing
net prices for farmers choosing to sell their ottpouan alternative malt producer. This
lock-in is probably the most important reason fonttacts being used to link farmers
with the agribusiness sector.
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IV.3 Empirical analysis

We analyze contractual patterns in three crops®frgentingpamparegion: “cereals
and oilseeds” (C&O), peanuts and barley used asmrt for malt production. Wheat,
corn, soybeans and sunflower comprise what wehea# “cereals and oilseeds”. As a
first approximation, crops included in this groug @hanneled through “impersonal”
markets: quality determination is relatively simpfarther as a class they are highly
“non-specific” and thus do not benefit from perdarea contractual linkages between
sellers (farmers) and purchasers (grain handlgrgdustry, export sector). The peanut
crop also shares “non-specific” characteristicchwiite C&O group; however the fact
that an important part of output is used for difeeinan consumption results in quality
standards (bean size, harvest methods and timmmpewhat stricter that the C&O
group. Further, peanut production requires moreciapeed machinery than that
required by crops included here in C&O.

Barley for the production of malt and subsequeb#gr is generally subject to
closer specifications that the other crops mentoriEhe concentrated (and “asset
specific”) nature of the malt purchasing market liegp that “bilateral dependence”
exists between sellers (farmers) and purchasers gmiaeer producers).

We analyze the extent of “contract use” at thenfével. We focus on several
groups of contracts. The 20@nso Nacional Agropecuar{@gricultural Census for
the year 2002) was used as data-source. Micrm{level) data from the Census is
summarized in Table 1. From the table we highltbetfollowing:

Input_purchase sharing Farmers may share (“pool-in”) for input purchasés,

training services, machinery/facility use and otlmgut procurement decisions. These
arrangements require considerable “coordinationrg&ffon the part of participating
famers. Indeed, the “network” nature of share raheships implies lack of hierarchical
discipline and increase in the number (and hens® b communication linkages. As
shown in the table, some 8 — 12 percent of farrparticipate in some type of input
sharing relationship. Differences in participatiamong different farmer groups are
small; however evidence exists of increased shanirgarley and peanuts as compared
to C&O. These results highlight the difficultiesaifie farmer coordinating his activities
with other farmers. They also point out that expddbenefits of sharing activities are

relatively small — otherwise sharing would be morevalent.
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Output _marketing sharing: These sharing arrangements refer to several farme

coordinating the sale of their output in order amfly market their crop. The reasons
for doing this may be related to the possibilityimproved sales prices, either due to
better “bargaining” or reduced transactions (ergngport, middlemen) costs. In some
cases groups of farmers jointly marketing theirpcnoay avoid “short transport” (i.e.
having to transport grain to the local intermediamgtead of directly to the grain
processor or to the export purchaser). Resulte/ghat these arrangements are very
infrequent: they used by no more than 1 percenfaohers. This suggests that the
frequent claims of “significant” output price difftials between smaller and larger
farmers may be exaggerated as the existence ofdiffenentials would lead smaller
famers to “join up” in the marketing of their crop.

The fact that (input and output) sharing arranggsare infrequent also points
out in the direction to “other” mechanisms that ameplace allowing farmers to
coordinate their activities. In particuldirms substitute for informal sharing or network
mechanisms: input retailers, agricultural contresstgrain traders carry out (for profit) a
“middlemen” function that in essence resultsiifamers coordinating activities through
a single contractual intermediary. Coordinatiorthiss not a result of conscious effort
by farmers integrating a “network” or “sharing gpdibut by incentives leading to one
firm to supply “coordination services” for all thee¢armers. As pointed out by Alchian
and Demsetz (1972), the fact that the proprietathisf firm is the residual claimant to
excess rents leads to efficiency. Network and shasirrangements, then, “compete”
with conventional firms as coordinating devices.

Vertical integration: as defined herevertical integration (VI) includes (formal or

“relational”) arrangements with (a) service firmgedhnical support, machinery,
contractors, transport), (b) ag industries (graimcpssors) and (c) trade firms (seed, ag
chemical, grain handlers). Table 1 shows considemdifferences in vertical integration
arrangements between farmer groups. As expecteds\d whole (“All VI”) is lowest

(4 percent) in the C&O group. In the case of barlg$ to 1/3 of farmers participate in
these arrangements. Participation is higher fargda as compared to “small” barley
producers. For most crop/size groups, the most iitapb VI arrangements involve
linkages between the farm and agro-industriesalygls with service or with trade firms
are much less prevalent. Census data therefor@dagpe notion that vertical linkages
between farmers and agribusiness firms (both atitipait as well as the output

interface) are only justified when additional “cadtual guarantees” are deemed
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necessary — such is the case of barley productidnnbt of C&0O. Peanuts are an

intermediate case.

Risk management Formal insurance and the use of futures and op(ie&®) markets
constitute two (among many other) contractual a#tves for risk management.
Results show than some 55 — 80 percent of farmemshpse some type of insurance
(insurance types considered here are hail, hadditianal damages, multirisk and labor
liability). Clearly, insurance is a significant issfor farmers in the region. For both the
barley as well as the peanut group, insurance ppeaas to be positively associated
with farm size. Available data only allows inferescto be made on the percentage of
farmers using some type of insurance, and not tal fwemiums paid. However the
finding that a smaller proportion of smaller farmdopt insurance points out to the
possibility of higher delivery costs to these farasscompared to those of larger size.
Indeed, a-priori one would expect smaller producing to be strongateers of
insurance given that these units to be more affiebte production risk than those of
larger size. Insurance use is also more prevatebirley as compared to peanut and
C&O crops. Several reasons may account for thideypgurchasers possibly require
insurance as part of the contract; in particul@egithat a significant portion of barley
acreage is located in relatively high (hail) riskguction area.

As relates to F&O, participation is low (10 perpeior the C&O group as well
as for the smaller peanut and barley produceliscteases substantially for the larger
producers of these crops. Risk management strategeetherefore contingent on both
crop type as well as farm size. Census data usex dmeresponds to 2002, only one
year after abrupt changes in macroeconomic poli@ssited in a large devaluation,
abandonment of the fixed exchange rate and impaosaf export taxes for grains. All
these developments had severe consequences onH&EGalmarkets, and may thus
explain low participation rates. Nevertheless, fgibsitive relationship between (peanut
and barley) farm size and F&O use is evident. Qjedarger farmers “manage things
differently” than their smaller counterparts.

Technical knowledge During the last decades, Argentine agriculture éxperienced a

vigorous inflow of new technologies (Lema, 2000echnology adoption requires
significant “on farm” know how. What kind of conttaal arrangements are made

between farmers and those who have access to n¢éllevaw-how? Table 1 shows that

° But note that average farm size of the “small” gjmsup is still significant: 349
hectares for barley and 310 for peanut farmers.
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private-sector consultants (generally agronomistsaals) are by far the most important
purveyors of production knowledge. No less thand/8&rmers report having contact
with private advisors. Again, as in the case otiraace, available data does not allow
inferences to be made on “how much” private comsylis used. The public extension
service appears next-to-last in relation to fareeleadvising (the last category being
advice supplied by input sale firms (e.g. seed cumes, fertilizer dealers, etc).
Technical advice originating in cooperatives reacl® — 18 percent of farmers.
Somewhat surprisingly, linkages to cooperativesrextemore prevalent for barley and
peanut farmers as compared to those in the C&Opgrohbe finding reported here on
the importance of private vis-a-vis public agronoradvisory services raises important
guestion related to policy, and in particular te tdesign of information delivery
systems. Indeed, these results run counter to tespread opinion that the public-
good nature of most agronomic advice implies that anly way of delivering is via
publicly-financed endeavors.

Results from Table 1 show that the barley cropyidar the “most intensive” as
relates to contract use This is particularly trae ¥ arrangements between the farm
and agribusiness firms: 1/5 to 1/3 of barley preda@articipate in these arrangements,
versus no more than 1/100 for the C&O group and 1ét the large peanut producers.
It is of interest to explore the issue of the fastdetermining — for barley producers —
two aspects related to VI arrangements. The firgthat factor lead to VI being chosen
over conventional spot market arrangements. Thensers whether these arrangements
have an impact on input and technology choice.

In relation to the first issue, VI arrangements ariglespread. However a
significant portion of barley produced® notvertically integrate. Why the difference?
The following factors would appear to have somaifitance on the decision of the

farmer and agribusiness firm to engage in some @ypertical arrangement:

1. Size of the barley crowery small barley producers impose transacti@stscon

the agribusiness purchaser. Within limits defined tbe need to diversify
suppliers, this purchaser will prefer to deal wiss as compared to more

suppliers.
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2. Farmer managerial skillshe production of barley of a consistent high liqua

requires farmer managerial skills. Managerial skite also needed in order to

coordinate activities between the farm and thebaginess client.

3. Production specializatioproduction specialization may increase efficieranyd

thus constitute an attractive asset for in thebaginess vertical chain.

We test whether items 1 — 3 are related to the gintiby of a farm choosing to
vertically integrate with an agribusiness firm. LOGIT regression is used for this test,
where the dependent variable takes a value off“fie farm is not vertically integrated
with agribusiness, and a value of “1” if the fanndeed integrated. Results are shown
in Table 2. Farm size (hectares planted with badey farmer education are positively
associated with the decision to vertically integra&ontrolling for farm size, managerial
skills (proxied here by years of schooling) appabe a relevant variable explaining
choice of contract. Whether the higher participatio vertical contracts of more
educated farmers is due to these farmers beingfeipeel” by the agribusiness
purchaser, or alternatively a result of more edettatarmers having different
perceptions on the advantages of vertical contiacds issue worth exploring in future
work. Both reasons — the “supply” of contracts Pyilausiness firms to a given firm as
well as the “demand” for contracts by farmers canaffected by farmer decision-
making skills.

The “barley specialization” variable (barley aretdt crop area) appears to be
inversely correlated with contract choice. Thusgione-sided test) the hypothesis of no
relationship between specialization and the deeis vertically integrate cannot be
rejected. This result can be rationalized by arguivat it “does not matter” to both the
farmer as well as to the agribusiness firm whetitber crop activities are carried out
besides barley.

Table 3 presents evidence on the possible imphatootract form (farms
participating and not participating in “sharingtamgements, and farms choosing or not
choosing VI) on selected dimensions of input amtht@logy use. The following can be
noted:

Sharing arrangementdarmers participating in sharing arrangementswsho

higher level of input use, both in “all crops” aglias in the barley crop. They also

show higher level of “general” adoption of agricu#il technology. The extent to which
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farmers avail themselves of agronomic consultamtseases when comparing farmers

participating versus those not participating inrgtgaarrangements.

Vertical integrationthe impact of VI on input, technology and consuiitase is
of the same general direction as that of sharingngements: farmers participating in
these contracts generally show higher levels ofaiables. The impact of VI, however,
in many cases appears “stronger” to that of shakngexample, fertilizer use increases
with vertical integration 46 percent (“all cropsihd 34 (barley) as compared to 7 and
11 percent for farms participating versus not pguditing in sharing arrangements.

Higher input use for farmers adopting sharing orrtival integration
arrangements, as compared to those not using toedeacts may be the result of (i)
lower input/output price rations for these farm@hge agribusiness firm shares part of
input cost or pays a premium price for output?), Higher marginal productivity of
inputs (know-how transfer from the agribusinesm#y or (iii) lower financial or risk-

related constraints in farmers participating irstheontracts.

V. CONCLUSIONS

The design of contracts linking farmers, input digsp and output demanders has as an
important objective increasing efficiency in theiegltural value chain. “Efficiency” as
understood here refers to maximizing the differemetween the value of output
produced by the value chain, and the costs of sypetcessary for this output to be
forthcoming. Additional objectives such as meetiagvironmental standards, or
contributing to increased equity may be consides@n analyzing value chains in
agriculture. These are certainly important issweptiblic policy.

This paper shows that contract use is highly ddgenon crop type: for pure
“commodity” crops the use of (input or output) “sing” (or “farmer network”)
arrangements is quite low. Vertical integrationdemstood as contractual linkages
between a farmer and an input or output firm i® affrequent in commodity-type
crops. For crops characterized by more specificlitguar overall procurement
standards, both sharing and (particularly) verticégration arrangements are more
common. Clearly, “something is going on” in the guotion of barley as opposed to
(for example) wheat that calls for a shift from ienponal to more personalized

exchange.
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Contracts linking farmers producing barley withrleg processors are relatively
simple. Contract compliance seems to be basedleasat partially — on reputational
factors. Having said this, it is important to néte following. First, in many cases non-
compliance probably does not result in large géonshe defecting party. Further study
of this issue is needed, however a priori it appéaat alternatives open for the farmer
to improve ex-post upon the initial contract areited. In turn, for the barley purchaser
very large downward shifts in the demand for beeuld be needed for non-compliance
to be a relevant option — excess supply of barkey always be exported. The second
point is that a private-ordering arbitration instibn has long existed to further inhibit
non-compliance. Th€amara Arbitral described in this paper is such an institution.
Whether these institutions play an important ral@gricultural development, and what
public policy measures can be taken to further ghmstitutions are issues worth
exploring.

We show here that the vertical integration is mprevalent in larger than in
smaller barley-producing farms. Also, we show teaén when controlling for farm
size, the farmers” managerial ability (measuree tbgrthe years of formal education)
increases the probability that some type of intégmawill be chosen. Decision-making
skills are then an important factor in negotiatamyd carrying out contracts. Results
presented here point out — at least for some ptafu@ctivities — to increasingly
sophisticated value chains linking farmers withhbotput suppliers as well as output
processors. Managerial skills are an importanttiputhe smooth functioning of these
value chains.

Evidence presented in this paper lends suppainettypothesis that factor use is
affected by contract choice. In particular, barlieyms integrating activities with
agribusiness purchasers show considerably highglizer, agricultural chemical and
general agronomic technology use than those chgagitto integrate. They also show
higher use of private consulting services. Whettigher input use is a result of the
decision to vertically integrate, or whether itsisnply a consequence of the overall
higher general ability (education) of the farm n@araremains to be determined. If the
former is the case, interesting issues arise. itiqodar: does vertical integration allow
capital constraints (or subjective risk premiums)be reduced, therefore leading to
higher levels of input use? Does vertical integratiead to an increase in allocative
efficiency, as compared to the situation wheremegration takes place? Who captures

the benefits of the increased efficiency: farmprecessors or consumers?
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Vertical linkages between farmers and agribusiriiesss, as well as “sharing”
(network) linkages between farmers themselves aitoproved financing, risk-sharing
and access to know-how and organizational capiaisiliAll of these are important for
efficiency and agricultural growth. Summarizinge tstudy of contracts can contribute

important insights for understanding food and agtice in the XXIst century.
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Figure 1: The Barley-Malt-Beer Value Chain
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Figure 2: Wheat and Barley Yields
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Figure 3: Wheat and Barley Planted Area
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Table 1: Contractual Arrangements

Cereals and Oilseeds (*) Barley for Malt (*) Peanuts (*)
Small Large Small Large
(20- 100 habarley) <100 habarley (20- 100 ha ) <100 ha

Farmers reporting “sharing" arrangements: % % % % %

Input acquirement sharing 7.9 9.5 10.1 12.1 10.6

Output marketing sharing 0.8 0.5 1.0 0.8 2.1

All sharing 9.5 11.3 12.2 14.1 13.8
Farmers reporting “vertical integration" arrangemen ts"

With service providing firms 2.0 2.0 3.0 2.4 4.6

(seeds, machinery, contractors, transport)

With agribusiness firms 0.9 19.4 32.9 1.8 6.7

(cereal mills, oilseed crushers, malt barley proce®rs)

With trade firms 1.7 1.9 4.9 1.4 53

seeds, ag chemicals, grain handlers)

AllVI 3.7 21.6 35.1 4.6 11.7
Risk Management

Insurance use 58.9 64.1 79.0 56.2 69.9

Futures & Options use 9.8 8.5 19.1 7.5 18.8
Agronomic consulting/extension

Private 68.2 68.8 81.1 66.5 76.2

Public 59 5.4 5.8 3.0 8.2

Cooperative 17.6 155 114 16.4 8.2

Agribusiness 1.0 0.7 0.9 5.1 2.8
Crop Area (total crop hectares) 405 349 1071 310 1635
Number of farms 41928 1120 572 495 282

Source: Computed from 2002 Censo Nacional Agropecuario

(*) Farms included in the sample: 50 hectares or more of crops and with less than 5 hectares of barley or peanuts
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Table 2: Results from LOGIT estimation

B E.T. Wald df Sig. Exp(B)
Hectares Barley 0.00 0.00 37.40 1.00 0.00 1.00
Farmer education 0.03 0.01 4.38 1.00 0.04 1.03
Specilization in Barley -0.01 0.00 5.54 1.00 0.02 0.99
Constant -1.62 0.17 89.78 1.00 0.00 0.20
N observations: 2043
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Table 3: Input/Technology Use by Contract Choice

Share

Vi

No

Yes

No

Yes

Indexes of Input/Technology Use (“No" = 100)

Consultant/Extension Service Use (% farms)

Number of All Crops Barley
Fams Fertilizer Use AgChem Use Fertilizer Use AgChem &k No Till Technology Private Public Cooperative  Ag Industy
% % % %
1810 100 100 100 100 100 100 70 5 14 1
233 107 121 111 112 134 116 82 10 18 2
1547 100 100 100 100 100 100 67 5 16 0
496 149 112 134 128 95 108 85 6 10 2

Source: Censo Nacional Agropecuario 2002
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