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ABSTRACT

Agribusiness coordination relies, in great concern, on agricultural cooperatives management of credit and operations, especially in Brazil. This essay is on economic efficiency of financial and production coordination of top Brazilian farm cooperatives. We test financial versus production contracts on cooperative economic efficiency indicators. Marketing cooperatives in grain and coffee markets as well as supply cooperatives are distinguished from dairy, hogs and poultry vertically integrated co-ops. We argue that, different financial instruments have to be attached on farm co-operatives’ financial strategies according to their commodity or added value product markets. As Brazilian agribusiness is getting more financially integrated and is relying more on financial market mechanisms, the new financial titles and their relation to cooperative financial and growth viability are issues that deserve more attention.
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1. Introduction

The economic coordination problem is a critical concern in modern agribusiness. Transacting agricultural products and supplying farm inputs have been increasingly more coordinated due to commodities’ informational complexity and financial requirements, substituting price risks by transaction uncertainties.

Agricultural cooperatives are alternative economic coordination mode that varies patterns adapting to different environments
. Different structures and standard operating procedures and their variations influence co-ops coordinating performance
. 

Production and financial contracts are different cooperative patterns of coordination as responses not only to commodities’ and processing facilities’ asset specificity, but also to the possibility of creating credible commitments by means of complementarities among contracts
.

Brazilian agribusiness environment faced lack of financial mechanisms of coordination during the 1990s, after the end of the governmental credit availability. Since then, new financial coordination systems evolved in private sector. Contracts between farmers and agricultural products processors and farm input suppliers were set to provide farm credit and for the procurement of agricultural products supply guarantee. However, those contracts were largely broken when prices of commodities went above the contract specification. No enforcement mechanism was available to prevent that hold up problem. Therefore, this price risk and the hold up problem needed a financial title that could transfer risks to financial markets with low cost.

Several agribusiness financial titles were created to improve agribusiness financial coordination. Although the use of these titles has spread across many agribusiness sectors, the operational costs and the cost of capital are still great barrier to its development and the insertion of agribusiness into the financial market (ALVES and STADUTO, 1999; GONÇALVES et al, 2005).

Agricultural cooperatives, in Brazil, were very dependent on governmental credit and when it had diminished, inefficiency problems were more evident and then a great restructuring process was carried on during the nineties. Most of this process was done by lengthen debts, selling assets, focusing in the core business of it’s members, centralizing facilities and outlets, improving logistics, and investing in information technology (BIALOSKORSKI NETO, 2005). In the operational area, cooperatives have improved a lot of its capacity, and restarted to grow through new investments for horizontal expansion in the new agricultural golden age, the early 2000s years.

However, the understanding of how farm cooperatives dealt with the new pattern of agricultural financing is still lacking comparative studies of its efficiency, although comparative performance of alternative mode does not suffice to explain it.

2. Coordination and contracts in farm cooperatives

Economic coordination problem has been one source of theoretical inspiration in institutional economics, dealing mainly with the information problem that implies asymmetries and uncertainties for decisions. Addressing the economic coordination problem involves examining governance mechanisms at all levels in agribusiness, from the aggregate financial market to the farm day-to-day activity. Cooperatives are mechanism of coordination that can be superior to markets and hierarchies in specific situations, leading to the reduction of transaction costs for farmers.

The choice of organizational structure theory tells that higher asset specificity
, lower non-separability
, and lower task programmability
 encourage long-term contract type of coordination of production and marketing. Alternatively, lower asset specificity and keeping the two previous conditions encourage spot market transaction (Mahoney, 1992 : 576).

Coordination can take place through the vertical, horizontal or scope integration. Relating these concepts to the governance structure of cooperatives, it has been clear that farm cooperatives do not integrate in any of those forms. Ownership and independent decisions of members who do not have complete control over the association are enough arguments that have been used to characterize the agricultural cooperatives as contingent contractual agreements
. 

However, cooperatives are vertically integrated when go into added value activities in the agribusiness chain through the ownership of processing facilities
, but not integrated in what concern to its farm producers members. 

Specific investments take place when cooperatives vertically integrate in down stream processing activities. Independent member decisions cal lead to a problem of low task programmability despite the individual member’s input easiness to monitor. In this situation, cooperative members may impose themselves an agreement to deliver products in a set of time, amount and quality conditions.

These “cooperative marketing agreements” contracts can be implicit or have formal contract
. Formal contracts, in Brazilian cooperatives, have its efficiency doubted if their enforcement is not guaranteed with low cost. Taking into account the formal contract enforcement institutions in the Brazilian context, the private solutions of relational contracting and self-enforcement contracting are still the only way to support this type of coordination.

3. The role of financial contracts in cooperative agribusiness

Under contract integration, the member producer bears production risks, and price risks are transferred to the cooperative, then producers may be concerned more about management quality and continuity. The reduction in price risk is replaced by other risks due to the contract incompleteness terms and its negotiation. These risks are probably less important to producers who deal with cooperative integrators, once a cooperative is owned by its producer-members (ROYER, 1995).

Contract integrators are exposed to other source of risk when they provide credit to producers. Producer hold-up or loan default affects the integrator performance and its reputations within financial institutions. Although cooperatives may have advantage in selecting qualified producers because of its close relationship with members, it still be a problem if it is an open membership with the obligation to contract with any member who meets minimal business standards same if are those who have substantial equity investments in the cooperative or are terminated due to poor performance. To limit cooperative’s financial risk, as well as producer market risk, some cooperatives behave as investor-oriented-firms.
 “Thus, although contract integration by cooperatives may provide advantages, the way some cooperatives manage the redistribution of risks could significantly redefine the nature of cooperatives and their relationships with members.” (ROYER, 1995).

The absence of hierarchical authority as in the case of less coordinated contractual relations, i.e. the coffee and grains marketing cooperatives and supply ones, differs comparing to broilers, hogs and dairy cooperatives which seem to have a type of production coordination that is more closely related to the firm type coordination due to its more specified contracts, higher asset specificity and higher frequency of transaction
. In this last contracting case, the “production coordination”, financial coordination is not a major issue, because in the raising hog, poultry and dairy activity, the product turn over is very high and the investment in permanent assets at farm level is the primary concern.

Alternatively, in the transactions of input supply, grain and coffee marketing cooperatives with farmers, the season crop financing is a great concern, mainly in Brazil, as of the late nineties years. Therefore, short-term farm credit transaction became part of the member-cooperative transaction, when a contractual agreement was designed for the loan repayment to be made delivering agricultural product in the cooperative, in the end of the season. Therefore, there are at least three transactions in one, concerning inputs, products and credit. This can be said the financial coordination role of farm cooperatives, what we assume in this paper that, it creates commitment and stabilizes the cooperative operational efficiency
, besides offering a financial service to members.

The risk-sharing program is a type of contract that depends on resources to bear the price cycles and single commodity co-ops face greatest difficulties in managing low prices at the same time for all the members. If the cooperative has many members who specialize different enterprises, they may be able to furnish the capital to meet the cyclical cash flows, but some members would have to face more risk then they otherwise would. This situation is the portfolio problem. Perhaps cooperatives can form partnerships with IOF packers who would provide the access to hedging competences mainly in the international trade. Another possibility would start another internal competence on managing financial titles for financing member production, guarantying supply, reducing storage costs and hedging prices.
The evolution of this kind of contracting, in the Brazilian farm cooperatives, has evolved concomitant with the evolution of the agricultural financial titles.

Shot-term rural credit started to be provided by the financial market after a long history of institutional adaptations and evolution of the concept of private support of agribusiness financing.

The Issue Guaranteed Commodity Certificate (CMG) in the São Paulo State Grains Exchange Board, created in 1994, was a commercial contract of commodity exchange issued by the owner of the product, be it a producer, cooperative, elevator or processor, guaranteed by a bank or insurance company, marketed in the grain exchange boards registered in the Register Center.

In those same years, was created the Rural Product Certificate (CPR), an up front issuance title of agricultural products, issued by producers and cooperatives, guaranteed the product deliver in the liquidation date. Although it was transferable in the market, to increase liquidity, the financial liquidation was added to this title for making it marketable in the derivatives market at the São Paulo State Board of Future and Commodity Exchange (BM&F). Based in this mechanism, the farmers can anticipate their product’s selling and acquire financial resources to finance his or her farming activities (crop or livestock). As this innovation came into the financing of agribusiness sector, the CPR became, rapidly, one of the main financial instruments for raising short-term capital. The Law n° 8,929 of August 22 of 1994, can be considered, in the legislation point of view, the initial building block of the construction of the new Brazilian agriculture financing pattern with the dramatic increase in CPR marketing, after 1995. Until the first half of 2006, the Banco do Brasil has negociated the accumulated amount of 238,800 CPRs, at total value of R$14.9 billions (Banco do Brasil). In 2005, 62,000 CPRs were registered at Banco do Brasil, at R$4.4 billions, according to data from Banco do Brasil – Diretoria de Agronegócios - GEASG.
It inaugurated, in a large range way, a new era in the relation between agriculture and the financial market, going far beyond the farmer relation with banks and credit associations, which was molded by the rural subsidized credit policy of the 1960s and 1970s decades.
Historically, agricultural cooperatives had already been a farm credit distribution channel of the governmental farm credit system. Nevertheless, since the 1990s, farm co-ops started their operations with this private mechanism (CPRs) to improve their capacity of financing its members and guaranteeing member’s product delivery, mainly for coffee, grains and supply cooperatives.

What this research inquires is if these cooperatives built better coordination by the means of creating more commitment of their members resulting in more operational efficiency in terms of less variation of Asset Turn Over.

4. Data and Method

“Measurement is a fundamental difficulty in empirical New Institutional Economics research.” SYKUTA (2005)
SYKUTA (2005) addresses the problem of quantitative analysis on discrete forms of coordination when using dummy
, ordinal or multiple categories variables when a myriad of hybrid forms can take place among the population observed. In this case, he recommended an ordered probit or ordered logit, while for multiple discrete outcomes that do not have an inherently ordinal relation, he states that a multinomial logit model provides an appropriate mechanism, because it generates a different set of probability parameters for each of the possible outcomes. By the other hand, a different set of contracting research questions focuses on cardinal measures of contractual characteristics, such as the level of contractualization, questions such as this suggest use of a counting model such as a Poisson regression model. In addition, research on contracting often encounters data that are censored and values in a certain range are transformed to single number. In such cases, a Tobit model may be used. Linear estimation techniques have typically used instrumental variables and seemingly unrelated regression (SURE) models as means of controlling for endogeniety
,
, useful approach to relate choice of governance structure and performance.
The attempts to measure the relation between organizational design and performance have little conclusive evidence. The problem is about measuring performance at the unit of analysis (the resource allocation decision or transaction) examining transaction-level financial returns as a function of coordination form. Although it is difficult to directly test the link between organization and performance, indirect evidence can be offered (SYKUTA, 2005).
Asset Turn Over (ATO) is a measure of operational efficiency given by Net Revenue divided by Total Assets that are stated in the cooperatives financial statements. We selected these data from three agricultural cooperatives raking sources: Gazeta Mercantil’s “Balanço Anual”; and Valor Econômico’s “Valor 1000” annual publications and the “Agroanalysis” magazine ag co-ops ranking. The period in which we got the higher number of 27 stating cooperatives was from 2000 to 2004. All rankings consider largest cooperatives in terms of net revenue. Therefore, this sample consists of 27 top Brazilian farm cooperatives that stated in every year ranking survey.
We wanted to support the hypothesis that co-ops with financial coordination by the means of the use of CPR, known
 coffee, grain and supply co-ops (group 1) had higher variation of ATO due to the lack of credible commitments, than dairy, broiler and hogs co-ops (group 0) that rely on production coordination and enforcement based on asset specificity. Group 1 account to 20 co-ops that are less vertical integrated in terms of processing facilities than Group 0 that sum 7 co-ops. These assumptions where based on cooperative annual reports search at the Internet, according to its volume of product processed in relation to total raw product.

We considered the variation of ATO to exclude differences in magnitudes of ATO nominal values among groups of cooperatives that is an operational characteristic due to stock assets value. Additionally, we are concerned about the group 0’s operational characteristic that has itself greater operational efficiency in terms of ATO. However, what we want to measure is their ATO variation, comparing to the group 1, which we expect to be getting more financially coordinated therefore with less ATO variation.   

It is not possible to employ usual statistical techniques to compare the two groups because data for each cooperative is taken along a time series. By the other hand, it is difficult to model the data with time series analysis due to the small number of years considered (PINO, 1980).

Therefore, we used a simple graphical analysis and a descriptive statistical analysis. 

5. Results

We plotted, Chart 1, the ATO variation for each year in relation to the previous one, calculated as index number, for the two groups of cooperatives.

Chart 1: Asset Turn Over Index Variation for Co-ops Group of Different Contract Type Coordination, Selected Years, 2001-2004
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The observed the ATO variation dispersion for each year and group, from 2000 to 2004, are precisely compared using several dimensions of variability that are presented in Table 1, to represent differences in ATO variation for each year, comparing group 1 to group 0.

Table 2: Comparison of the Variation Measures from the Descriptive Statistics of Asset Turn Over Variation Index for Co-ops Group 0 and 1, Selected Years, 2001-2004.
	Variation measures
	Group
	2001
	2002
	2003
	2004

	Maximum
	0
	1,22
	1,27
	1,24
	1,10

	
	1
	1,43
	1,38
	1,26
	1,37

	Minimum
	0
	0,67
	0,97
	0,87
	0,82

	
	1
	0,72
	0,71
	0,75
	0,85

	Range
	0
	0,54
	0,30
	0,38
	0,28

	
	1
	0,71
	0,67
	0,51
	0,53

	Average Deviation
	0
	0,11
	0,08
	0,10
	0,09

	
	1
	0,15
	0,10
	0,11
	0,12

	Population Variance
	0
	0,0272
	0,0115
	0,0157
	0,0118

	
	1
	0,0325
	0,0192
	0,0191
	0,0212

	Standard Deviation
	0
	0,1648
	0,1073
	0,1253
	0,1084

	
	1
	0,1804
	0,1385
	0,1383
	0,1456

	Harmonic Average
	0
	0,9957
	1,1014
	1,0120
	0,9585

	
	1
	1,0334
	1,0382
	1,0230
	1,0120


In table 1, we show selected variation measures: Maximum, Range, Population Variance, Standard Deviation and Harmonic Average). For every difference between years, we found higher variation values for the group 1 (financial coordination). This result means that financial coordination would imply higher variation of operational efficiency in terms of Asset Turn Over.

This result leads to the discussion of limitations of the assay for improving further analysis:

· First, our data have different number of cooperatives in each group. As group 1 is three times larger than group 0, it should have more outliers.

· Second, it is necessary to have a model which could control the volatile characteristic of group 1 markets in relation to the group 0 ones.

· Third, cooperative’s market share in its region or its monopsony/monopoly power can lead to better and steady terms of exchange for members of group 1.

· Fourth, farmer asset specificity and vertical integration on down stream processing of cooperative groups have a discriminating role for characterizing the production contract in the concept of “cooperative marketing agreement” what does not seem to be good variable for the use or not the CPR financial contract.  

· Fifth, member hold-up strategies and weaknesses of contractual relations that cause the free-rider problem have to be isolated from the spurious aggregate production fluctuations that also imply ATO variation.

· Sixth, a model has to maintain the linkage of measures of efficiency and member commitment as a consistent interpretation of coordination.

In addition, data source or lack of available data is often the binding constraint on empirical research on contracting and organization. Primary data collection in empirical contracting research is extremely expensive because researchers should examine actual contracts and disclose financial statements. Secondary data generally come from published data and proprietary archival sources. Due to possible sample sizes in this field, despite most of the econometric techniques, researchers are obligated to conduct simple analysis of variance and descriptive statistics, and theoretical formulations via inductive categorization between patterns among observed data.

5. Conclusions

Farm cooperative coordination theory effort is on empirical testing of Williamsonian discriminating alignment hypothesis approaches
. It has been considered that traditional models of production contracts are a stronger pattern of coordination in the Brazilian farm cooperative sector. However, the analysis could change when a financial distress creates demand for institutional adaptation adding a private financial contract in the agricultural sector.

Farm credit and agricultural commodity became complementary in a single cooperative-member transaction and have a financial title as an enforceable commitment. However, besides strong limitations, this study indicates that the farm credit contract that is part of cooperative-members transaction does not imply such member commitment and better operational efficiency in grain and coffee marketing and supply cooperatives (group1). Alternatively, the asset specificity together with the production contract in dairy, hogs and broiler cooperatives (group 0) seems to create more commitment and operational efficiency in term of Asset Turn Over variation.

The assumption that binding upfront member transaction in the Brazilian institutional context is a difficult task for coordinating agribusiness should be observed differently when financial contracts can be determinant in member loyalty.

The case of cooperative production and financial formal contracts are still a great avenue for research effort. Detailed analysis of contracts content and further financial data gathering can provide interesting outcomes on evaluating the role of these contracts on cooperatives efficiency.
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� Different environments include different markets and institutional framework. 


� Therefore, being inside the same macro institutional framework does not mean that co-ops governance mechanisms are the same, mainly if we are dealing with cooperatives’ vertical coordination comparing it across different commodity markets and different types of producers. For a theoretical discussion on this issue see: SHAFFER (1987).


� For an interesting discussion on contract complementarities in farm cooperatives see: BIALOSKORSKI NETO (2005a).


� Alternative mode can emerge based on inaccurate expectations and takes long to guess different performance to be object of empirical testing.


� Asset specificity rests in the size of the quasi-rent that is available for a party due to cost of asset re-deployment costs in case of contract broken.


� Non-separability concerns the problem of determining and rewarding individual effort in team production. If rewards cannot be based on output (i.e., output is non-separable), central decision is required to monitor behavior or effort. This is clearly not the case of farm producers.


� Task programmability relates to the ability to measure inputs in a production process. Low task programmability reduces the effectiveness of management monitoring efforts and increases the likelihood of ownership integration. This is the case of farm producers into the extent that too many individual farmers are difficult to monitor and program.


� This is a hybrid situation between market and hierarchy (Williamson, 1991), a concept that have been largely studied (MENARD, 2004) and applied to cooperatives (SYKUTA and Cook, 2001).


� The scope of integration incentives are similar to cooperatives and investor-oriented firms, with the exception that cooperatives have the objective function of providing services and benefits related to patronage, and members influence management decision. Cooperatives’ investments and strategies are tied to member’s activities. Therefore co-ops are less likely to integrate into member unrelated activities and more likely to integrate in activities that expand markets to members’ products.


� Formal cooperative contracts can be bylaw provisions or separate formal contracts for a credit or commodity transaction (WISSMAN, 1997). 


� Risks involving default on agreements, hold-up problem, management decisions, quality, and continuity are also less likely to be problems for producers contracting with cooperatives because the producers may affect management decisions through the board of directors and its selection of managers.


� Producers do not receive patronage refunds, and the cooperative handles margins in the same manner other corporations handle profits.


� “Production contracts in poultry and hogs stipulate many managerial practices and asset allocations to the point that such independent contracting arrangements are under scrutiny for appearing too much like employment contracts” SYKUTA (2005).


� We interpreted operational efficiency with regard to the Asset Turn Over (ATO) variation.


� Another important question SYKUTA (2005) poses is how to determine for modeling purposes whether a contract is (1) or is not (0) performed, and whether the theoretical underpinnings are consistent with the coding decision.


� Transaction characteristics as well as contract terms can be endogenously determined. Other possibility is to examine the interaction between contract terms using standard simultaneous equation techniques


� Ordinary least squares (OLS) estimation techniques and maximum likelihood estimation (MLE) models remain useful tools for organizational economics research to demonstrate robustness of their results.


� We assume that coffee, grains and supply cooperatives have increasingly made use of financial contract (Rural Product Certificate - CPR) more than hogs, poultry and milk, although, non-registered CPRs are broadly used and account to 5 times the registered amount.


� That means: expecting governance structures respond to transaction dimensions.
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