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Abstract Managing the pesticide safety risk to provide end markets with safe fruit

and vegetables raises complex issues due to the diversity and stringent nature of

public and private safety requirements and the high cost of controlling the product

and the production process. More often than not, this leads to the development of

diversified and more integrated relationships between growers and their buyers. Our

paper is a case study of the hybrid forms underlying such relationships. It begins by

developing the analytical framework, drawing on transaction cost, positive agency,

and property rights theories with a special focus on the model proposed by Ménard

(The Handbook of Organizational Economics, Princeton, 1066–1108, 2013), posi-
tioning the hybrid forms along the two dimensions of decision rights and strategic

resources. It then presents a selection of quantitative and qualitative findings

obtained from data collected through face-to-face interviews with managers of

fresh produce shipping firms in France and Chile. Both case studies confirm that

the level of centralization increases with the buyer’s commercial reputation, the

level of customer safety requirements (a key component in the marketing strategy

of the buyer), and the level of asset specificity which is mostly embedded in the

technical assistance and training provided by the buyer to the growers. Moreover,
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Universidad Católica del Maule, Avenida San Miguel, 3605 Talca, Chile

e-mail: cadasme@ucm.cl

L. Bonnaud

French National Institute for Agricultural Research, UR RiTME, 65 Boulevard de

Brandebourg, 94200 Ivry-sur-Seine, France

e-mail: laure.bonnaud@ivry.inra.fr

© Springer International Publishing AG 2017

G.W.J. Hendrikse et al. (eds.), Management and Governance of Networks,
Contributions to Management Science, DOI 10.1007/978-3-319-57276-5_16

295

mailto:codron@supagro.inra.fr
mailto:zouhair.bouhsina@inra.fr
mailto:engler@utalca.cl
mailto:gcofre@utalca.cl
mailto:cadasme@ucm.cl
mailto:laure.bonnaud@ivry.inra.fr


our paper establishes a clear divide between firms that only control product safety at

the delivery stage and firms that also control safety throughout the production

process and may take decisions on behalf of the grower before harvesting.

1 Introduction

Food scares and consumers’ suspicions concerning pesticides have led to the

development of public and private standards relating to the use of pesticides in

agricultural production and to the pesticide residue levels not to be exceeded when

marketing the products (Codron et al. 2005; Fulponi 2006). They have also led to

stricter control of these standards by both the public authorities and the private

sector. At a European level, a thorough review of food regulations gave rise to the

General Food Law (Regulation R178/2002 which took effect on January 1, 2006)

which henceforth required all operators in the supply chain to check the safety of

the products on sale and in particular their compliance with the residue standards

(Rouvière and Latouche 2014).

This obligation primarily concerns the first trader, i.e., the operator in the value

chain immediately after the producer. The former was required to define more

stringent rules than the public regulations, to impose best practice standards requir-

ing third-party certification, and to revise the control and monitoring procedures

implemented by their suppliers. Over a period of 10 years, the simple control of the

product and the best practice certificates approved by third parties became a more

complete and more complex control also targeting the production process and

implemented directly by the buyer.

In the fresh produce sector where pesticides are the main concern for human

health, buyers facing stringent pesticide safety requirements do not limit their

control to the product itself (pesticide residue analysis at the platform level) but

are also involved in controlling the production process (monitoring and often taking

decisions with regard to certain production practices). The more tightly meshed

coordination desired for this type of control is all the more necessary as perishabil-

ity must also be managed. With the development of health requirements in the fruit

and vegetable sector, we therefore observe increased integration in the transaction

between the producer and his buyer, often reflected by the transfer of decision and

control rights from the producer to the buyer.

From a theoretical point of view, such coordination issues are better governed by

hybrid forms and sometimes hierarchical forms which develop as substitutes for the

previously dominant market forms. According to transaction cost theory, hybrid

forms or hybrids are intermediate forms between market and hierarchy. They

combine market incentives and coordination rules (Williamson 1991). More

insightful is the characterization by property rights scholars who suggest modeling

these intermediate forms by differentiating decision rights from property rights and

looking at the allocation of these distinct rights among the parties to a transaction

(Baker et al. 2008; Ménard 2013). Hybrid forms can first and foremost be explained
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by a need to improve coordination while managing the risk of opportunism linked

to the use of strategic or specific resources. They can be analyzed as in the

simplified model put forward by Ménard (2013) which calls on both TCT and

property rights theories according to the two main determinant variables: the level

of strategic resources or specific assets pooled in the transaction and the level of

centralization of the controls or decisions when completing the transaction. In

particular, this makes it possible to go beyond the simple dichotomy between the

market and hybrid forms or hybrid forms and integration and to differentiate hybrid

forms according to the specific assets and the allocation of property rights, two

criteria which are pivotal to TCA and PR theories, respectively.

According to Ménard (2014), however, few works have made it possible to

specify Ménard’s model and to test the relationship that exists between the alloca-

tion of rights and the strategic resources pooled. Our paper contributes to bridging

this gap by producing a health risk management model in the relationship between

fruit and vegetable producers and shippers enabling the two key variables of

Ménard’s model to be specified and the relationship between these two variables

predicted by Ménard’s model to be tested. The model is specified and tested using

data collected by means of two face-to-face surveys, one conducted in France with

20 groups of tomato producers (Codron et al. 2013) and the other conducted in

Chile with 33 fresh fruit exporters (Engler et al. 2016). Our survey highlights a

diversity of hybrid forms which can be characterized by the degree of centralization

of the main safety strategic decisions (residue controls on the products, control of

the production process). We show that such diversity depends not only on the

safety-specific strategic resources but also on certain general organizational and

marketing strategic choices.

Our paper is organized as follows. Section 2 develops our analytical framework,

based primarily on the transaction cost, organizational, and property rights theories

with a special focus on the model proposed by Ménard (2013) positioning the

hybrid forms along the two dimensions of decision rights and strategic resources.

Section 3 specifies Ménard’s model in the case of managing the pesticide safety risk

in the fresh produce sector. To this end, it identifies the nature of the transactional

issue and builds on the analytical framework to characterize the allocation of

decision rights and formulate hypotheses concerning the factors influencing this

allocation. Section 4 is an empirical test of the predictions of the theory, based on

the data collected through face-to-face interviews with firm managers in two case

studies (French tomato shippers and Chilean fruit exporters). It aims to explain why

safety controls are performed through a diversity of hybrid forms. Section 5

compares the two case studies, highlighting the key theoretical and empirical

contributions of our paper, its managerial implications, and the associated limita-

tions. Section 6 concludes and suggests avenues for further research.
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2 Analytical Framework of the Hybrid Forms

Safety management pursues two different and contrasting objectives: on the one

hand, it aims to minimize control costs by providing incentives and the appropriate

coordination rules in order to avoid agent opportunism, free riding, or shirking and

to protect specific investments against the threat of holdup by the other party to the

transaction. On the other hand, it endeavors to maximize the creation of value by

pooling specific resources and encouraging learning or the development of skills

while minimizing the coordination costs necessary to adapt to exogenous uncer-

tainty. Although both objectives are usually pursued by the firms included in our

survey, we have focused on rent appropriation and the governance solutions that

help minimize control costs, leaving the magnitude and impact of the other objec-

tive for further research.

Different bodies of literature have addressed the issues of transaction costs and

rent appropriation by considering the diversity of governance solutions, their legal

status, structures, mechanisms, and performance and elaborating hypotheses

concerning the factors influencing the choice of a governance solution. Among

the most influential are transaction cost theory (TCT) and positive agency theory

(PAT). The TCT branch of governance (Williamson 1991), which is the most

influential, focuses on asset specificity and the consequent threat of holdup over

the rent derived from the implementation of specific assets. Solutions to overcome

such contractual hazards have been extensively studied in transaction cost theory

(for literature surveys, see, for instance, Shelanski and Klein 1995; Macher and

Richman 2008). The prediction in a context of radical uncertainty is that the greater

the asset specificity, the more integrated the governance structure of the transaction

will be.

Additional insights have been given by Barzel, who is identified as a leader in the

field of measurement in TCT (Williamson 1985), and scholars of the positive

agency theory (Jensen and Meckling 1976; Fama 1980; Eisenhardt 1989). Both

theories raise the issue of measurement costs for the organization of a relationship.

In the former, a main source of measurement cost is the difference in expertise

when estimating the value of the good which may lead to a risk of information

manipulation by the party with more expertise. The positive agency theory empha-

sizes monitoring expenditure by the principal, bonding expenditure, and residual

loss in organizations featuring tasks exhibiting non-separability and/or low pro-

grammability. While non-separability deals with the difficulty in measuring certain

attributes of the output, low programmability relates to the production process and

the difficulty in programming certain important decisions ex ante, in the contract or

the agreement, which condition the performance of the transaction. A main result in

both theories (TCT branch of measurement and PAT) is that the higher the

measurement costs, the more integrated the governance structure. Of course, both

asset specificity and measurement costs may be important issues in the transaction

at stake. Considering the complementary predictions of TCA and PAT, Mahoney
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(1992) built a predictive matrix of the solutions arising from variations of asset

specificity, output separability, and process programmability.

Property rights theories (Grossman and Hart 1986; Hart and Moore 1990) allow

for a complementary analysis of the institutional arrangements by focusing on

decision rights and relating them to ownership rights. They help explain the

structure of residual decision rights by the distribution of assets that generate the

firm’s residual surplus. Barzel (1989, 2005) and Ménard (2013), who both claim to

belong to TCT and more widely NEI, also contribute to the development of

property rights theories by combining the two theories to predict the choice of

governance structure. Barzel, who focuses on measurement costs as a main source

of transaction costs, predicts that parties faced with high measurement costs will

allocate control and decision rights to the party with more expertise, provided that

the party with less expertise, which abandons some control and decision rights, is

given guarantees concerning the sharing of the quasi-organizational rent.

Ménard (2013), who clearly sides with Williamson’s thoughts, oriented a large

part of his work toward the analysis of hybrid forms, the modalities of their

governance, and the factors explaining the choice of these modalities. Drawing

on property rights theories, he clearly differentiates hybrids from markets and

hierarchies and defines them as arrangements where “key rights are in the hands

of autonomous partners who retain titles as residual claimants, while subsets of

assets, rights, and associated payoffs are shared and monitored jointly.” He then

observes that there is, in reality, a broad diversity of hybrids such as franchising,

strategic alliances, and cooperatives (Ménard 2013, chapter “A Short Visit to the

Zoo”), but notes that “efforts for capturing the specificity of the arrangements

within a coherent analytical framework remain underdeveloped.” He thus calls

for a transversal model that would allow the different categories of hybrids to be

analyzed with a few key concepts. To develop such a model, Ménard refers to the

works of the property rights theory and in particular to the model proposed by Baker

et al. (2008) who suggested modeling alternative organizational arrangements by

differentiating decision rights from property rights and looking at the allocation of

these distinct rights among parties to a transaction.

Ménard goes a step further by providing a simplified model based on the central

prediction of the property rights theories saying that the greater the pooling of

ownership rights, the higher the level of centralization (or pooling) of decision

rights between the parties. In this two-dimensional model (Fig. 1), the horizontal

axis measures the level of strategic resources and associated ownership rights that

might be pooled, while the vertical axis is defined by the level of centralization in

the coordination and control of the pooled strategic resources, a level which may be

deemed a good proxy of the regime of allocation of the decision rights.

The link with the theory of transaction costs is clear. On the horizontal axis, the

strategic resources may be considered as the specific assets in the Williamson

terminology. They also may include the knowledge, skills, or expertise that helps

reduce measurement costs as underlined in Barzel’s TCT branch of measurement or

in the positive agency theory. On the other hand, the level of centralization or

decentralization of decision rights may be seen as a key feature of the governance
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structure. We thus retrieve the central prediction of Williamson, establishing a

relationship of causality between asset specificity and the choice of governance

structure.

This model makes it possible to posit hybrids and differentiate them according to

the intensity observed in sharing both types of rights. Three types of governance of

hybrids are identified, corresponding to a specific coordination device and at the

same time to a different allocation of control and ownership rights: information-

based networks, third-party coordination, and strategic center. Hybrids relying on

information-based networks are the least centralized systems and have little or no

pooled strategic resources, while hybrids having established a strategic center,

which may be one of the two parties or a common entity, are the arrangements

with the highest level of decision centralization and the highest rate of pooled

assets. Third-party-coordination hybrids are an intermediate type.

Relational contracts add to the governance mechanisms of decision rights

allocation. They play a significant role in coordinating and enforcing hybrid

arrangements. Because of the importance of non-contractible elements in the hybrid

arrangement, there is a need for tightly meshed relations to limit the impact of

(a) imperfect and costly information, (b) opportunistic behavior, and (c) difficulties

for outsiders to enforce agreements plagued with non-verifiable elements (Goldberg

1980; Baker et al. 2002). Relational contracts thus help maintain stability and

efficiency and delineate a zone of tolerance and acceptance below the optimization

frontier; this area, represented as a lens on the graph, has a lower boundary (dotted

line) below which a hybrid loses efficiency and can no longer survive.

Fig. 1 Positing the

“hybrids” along the two

dimensions of decision

rights and strategic

resources. Source: Ménard

in Gibbons and

Roberts (2013)
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3 The Specific Pesticide Safety Management Model

The Ménard model is useful in giving analytical insights into the management of

the pesticide safety risk in the fresh produce sector and describing the hybrid form

underlying such management. A preliminary step in this description is to charac-

terize the nature of transaction costs and the sources of transaction costs (specific

assets, uncertainty, reputation, and collective action) before identifying the appro-

priate mechanisms to govern the safety objective and the significance of their role in

the governance structure.

3.1 Nature and Sources of the Safety Transaction Costs

Before safety quality became a crucial dimension of the transaction between a

producer and a buyer, relationships were managed with market or close-to-market

mechanisms. Buyers’ requirements focused mostly on volume, commercial quality,

and logistics. Since all these transaction attributes were easy to measure, there was

no need for incomplete contracts. Complete contracts with pure incentives were

sufficient to govern the relationship and provide buyers with the required charac-

teristics. With the development of pesticide safety requirements one or two decades

ago, significant changes have occurred in the farmer-buyer relationship. Transac-

tion costs, which were previously very low, have significantly increased and have

become pivotal to the choice of control strategy.

Transaction costs are basically derived from an agency issue where the goals of

the farmer (maximizing yield) may conflict with the goals of the buyer (compliance

with safety rules) and where deviant behavior is difficult to detect given the strong

exogenous hazards. Farmers may thus be reluctant to reveal information or to

produce information that may be useful to the buyer with regard to safety manage-

ment. For instance, a farmer may prefer to use a forbidden pesticide which is

cheaper and may have a stronger impact on the pest but which is not accepted by

the buyer for regulatory or customer-related reasons. To reduce such agency costs,

buyers may choose to focus their controls on the product or the production process.

Controls implemented on the product to detect pesticide residues are costly

(Ruben et al. 2007), if not prohibitive if applied to all products delivered by the

growers. This leads buyers to use sampling and penalties to enforce compliance

with safety requirements. However, given the complex production function and the

high level of environmental uncertainty, it is difficult to distinguish between a

grower’s efforts and hazard and thus to draft a complete contract and determine the

optimal sanction which could lead a grower to make the “utmost effort” required by

the buyer. Consequently, most buyers are encouraged to draft incomplete contracts

and to monitor growers’ efforts in the production process.

Controls targeting the production process mean high transaction costs, due

mainly to uncertainty and asset specificity. Uncertainty derives from the complexity
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of the production function and the difficulty in evaluating the right decision

(Codron et al. 2013) for some key pest and disease management activities. Deci-

sions concerning activities such as chemical spreading or the introduction of

biological auxiliaries are so complex and contingent on fluctuating parameters

which have to be measured at the last moment that they cannot be defined ex ante

and have to be taken at short notice. Such uncertainty is also observed in the

literature as (low) ease of measurement (Williamson 1991), difficulty of measure-

ment (Barzel 1982), or low task programmability (Ouchi 1979; Eisenhardt 1985).

Allocation of monitoring and decision rights to the party best informed (Barzel

1989) allows such uncertainty to be reduced but, at the same time, creates new

transaction costs referred to as “errors of measurement” by Barzel (2005) and

relating to the possible manipulation of information by the party which has been

allocated control and decision rights. In our case study, it is usually the buyer who is

granted this allocation as he is the better informed due to his market knowledge and

his greater resources to recruit technical advisors. Of course, there is variation in

this allocation of decision rights. While the buyer usually decides the phytosanitary

program, he may allow some leeway in the application of the program, depending

on a grower’s phytosanitary skills and the buyer’s technical resources.
Asset specificity is mainly embodied by the human resources that the buyer

invests to perform his controls of the production process. Most buyers recruit

technicians with some knowledge of IPM to recommend or impose actions to be

taken by the grower. Given the exogenous uncertainty and the difficulty in moni-

toring the grower, there is potential for grower opportunism and a risk of poor

efficiency on the part of the technician. Drawing on the literature on the allocation

of property rights (Barzel 1989) and asset specificity (Williamson 1991), the risk of

maladaptation or abusive appropriation of the quasi-organizational rent created in

the grower-buyer transaction increases with uncertainty (or difficulty to measure),

asset specificity, and the safety level targeted by the buyer.

A third class of transaction costs has to be considered for the protection of the

commercial brand or reputation of the buyer. If the buyer is a private firm, the brand

may be considered as a specific asset which has to be protected from grower

opportunism. If the buyer is a marketing group, the brand is a collective good

which generates free-riding and exclusion costs. Such transaction costs increase

significantly with the development of safety, as reputation now depends on the

capacity of the private firm or the marketing group to deliver a safe product, which

is a relatively costly affair. The rules to comply with customer requirements are

indeed difficult to define and monitor, while the incentives to reward safety

performance are almost nonexistent. Before safety became a commercial issue,

the costs for building and protecting a commercial reputation were mostly produc-

tion costs and less so transaction costs. It was indeed much easier to control for

opportunism or free riding when delivering the product as the attributes (size, color,

packaging, etc.) were easier to measure and reward. As a result, coordination with

suppliers was mostly governed by incentives and there was little need for the

allocation of control/decision rights.
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A fourth class of transaction costs exists in the case of marketing groups since,

according to Olson, free-riding costs increase with the size of the group. Of course,

traceability helps identify the defaulting grower and alleviate the responsibility of

the group. Best agricultural practices standards, such as GlobalGap or Tesco, help

improve individual behavior and mitigate the risk of opportunism. However, they

do not totally exonerate the buyer or the group which is deemed responsible for

grower control, must justify such a flaw, and may suffer damage to its commercial

reputation. We can therefore expect that the delegation of authority, which helps

reduce transaction costs, will increase with commercial reputation and, in the case

of marketing groups, with the size of the group. This is in line with the emerging

literature on contract design focusing on the allocation of control/decision rights

(Arrunada et al. 2001; Hu and Hendrikse 2009).

3.2 Governance Structures and Mechanisms

In the model proposed by Ménard, the allocation of decision rights is equated to a

governance structure and the strategic resources to specific assets. However, the

allocation of decision rights that we adopt as a solution to manage the health risk

cannot be equated with the entire governance structure. This specific allocation is

actually one governance mechanism among others in the governance structure

governing the transaction between the producer and his buyer (Bijman et al.

2013). We must therefore ensure that the other governance mechanisms will not

have a significant impact on the relationship we assume exists between the alloca-

tion of decision rights to manage the health risk and the strategic resources

implemented to manage this health risk.

In both situations studied, we have observed that other governance mechanisms

may play an important role in characterizing the governance structure or the level of

centralization of the decision-making process. This is particularly the case for the

allocation of rights for product commercialization or the management of the

commercial quality of the products.

The allocation of rights relating to marketing decisions exists in particular for

negotiations with potential customers and the assignment of production to meet the

customer demand. In a simple grower-buyer relationship, the marketing decision

more often than not belongs to the buyer who is entrusted by the grower to sell his

product. In the fresh produce sector, there used to be frequent transfers of decision

rights from the grower to the shipper for product commercialization. This is true for

cooperatives or producers’ organizations which mandate a marketing manager to

sell their products. This may also be true for private buyers when there is a need to

sell on consignment, which is the case in the Chilean case study. Selling on

consignment is a common method of selling for long-distance exports by boat,

for instance from Valparaiso to Rotterdam, where the minimum duration is 21 days.

In such conditions, it is not possible to fix a firm price in advance at loading due to

the high price volatility on this market. As a result, consignment is still the most
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widespread means of selling fresh produce for these long-distance exports by boat.

Although the grower remains the owner of the fruit, consignment means that he has

to abandon his decision rights for selling the product to the shipper (exporter), who

himself often transfers the marketing decision rights to an importer.

The allocation of decision rights concerning the sale of the products may lead to

certain information asymmetries, in particular when the buyer is a private entity.

There are nevertheless numerous strategies available to the producer to reduce this

information asymmetry (prices regularly communicated by the buyer throughout

the season, informal producer networks creating a certain transparency with regard

to the prices obtained from different buyers, producer organization centralizing

invoices for a season and render each individual price in relation to reference prices,

etc.). Rights are therefore allocated not to reduce transaction costs but to reduce

production costs. If rights are allocated for the commercialization, this is done for

reasons of efficiency and economies of scale as effective commercialization

requires both large volumes and specific competences without this leasing to high

transaction costs. It is crucial to note that in both cases (marketing group and private

buyer), the transfer of decision and control rights only concerns the commerciali-

zation of the product and does not extend to the production of this product.

Governance mechanisms could also be envisaged to manage the commercial

quality of the product (size, color, faults, sugar level, etc.). As these characteristics

are easy to measure, the commercial quality of a product at delivery is often

transparent for both parties and is not subject to manipulation by the buyer. Nor

does the buyer gain any advantage by deciding how these characteristics are

produced instead of the producer as the price mechanism and the commercial

quality standards are very effective in guiding the producers’ actions. The alloca-

tion of decision rights with regard to the production process is therefore almost

nonexistent. The buyer simply provides market information and indicates his

customers’ preferences which result from his commercial strategy. Commercial

quality is therefore primarily managed according to a “price”-type governance

mechanism and is generally not the subject of an “allocation of decision rights”

type of governance.

The transfer of decision/control rights may be much more extended as soon as

there are safety requirements at stake. Such a transfer is primarily used to reduce the

transaction costs linked to the difficulty of measuring the product or programming

the production process. As a matter of fact, it is difficult and costly to measure

product safety and thus to define incentives to reward safety performance. For the

same reasons, products with excess residues due to exogenous hazards are not

punished and receive the same price as compliant products. It is therefore much

more efficient to complement product monitoring by monitoring the production

process. However, the latter remains a difficult task to perform. Many decisions

concerning the production process cannot be planned in advance and have to be

taken at short notice. This is true of chemical treatments or integrated pest man-

agement. In line with the theoretical prediction of Barzel (TCA branch of measure-

ment) and Mahoney (PAT), non-programmability may lead to a transfer of

decision/control rights to the party with more expertise accompanied by
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compensation for the other party to the transaction. In our case, the difficulty of

programming crucial actions such as IPM may lead to a transfer of control/decision

rights over the production process to the buyer who clearly has much more

information concerning the customers’ safety requirements than the grower and,

more often than not, enjoys better technical expertise than the grower.

As a first approximation, we have thus assumed that the allocation for the

management of health quality leads to the highest possible involvement of the

buyer in the producer’s decision concerning production. In multitiered structures

(cooperatives or private exporters) with a transfer of control and decision rights

concerning the production process, the issue is how the rights are allocated among

the different tiers of the structure. Strategic decisions, such as the phytosanitary

program to be imposed on the growers, are usually taken at the central level which

has the best information concerning customers and their safety requirements and

where branding activities take place. Conversely, most decisions relating to the

application and adjustment of safety programs to local hazards (pest pressure,

climate, etc.) are much more efficient when they are taken at the local level by

intermediate structures which are better informed about the idiosyncratic charac-

teristics of the problem. Retaining local information and taking account of the fact

that the intermediate structure remains a key level of decision-making for safety

management, every intermediate structure has been surveyed and considered as a

unit of analysis, even though they belong to a superstructure dictating strategic

orientations.

3.3 A Tentative Model for Safety Management in the Fresh
Produce Sector

In conclusion, to reduce the risk of finding a product with excess residues over the

legal limit (maximum residue limit) or over the private standard imposed by the

retailer, the transfer of control/decision rights in the fresh produce sector is not

always restricted to the commercialization of the product and often extends to the

production process as soon as there is a need to comply with customer safety

requirements. Conversely, the transfer of control/decision rights is more limited

when there is little concern for safety and when the main focus is on commercial

quality (size, color, packaging, etc.). Given that commercial quality is much easier

to measure than safety quality and may be rewarded with incentives defined ex ante

by the buyer, transaction costs are lower. We therefore consider that the transfer of

decision rights from the grower to the buyer mostly occurs with the development of

private and public safety requirements and is much more extended and more costly

in terms of transaction costs than traditional transfers implemented for the com-

mercialization of the product. Drawing on the transactional, organizational, and

property rights theories, we can predict that this transfer is strongly oriented by the

safety dimension of a marketing strategy, safety-specific assets, commercial repu-

tation, and group size (Fig. 2).
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4 Empirical Test of the Relationship Between Decision

Rights and Strategic Resources: The Case of Tomato POs

in France and Fruit Grower-Exporter Relationships

in Chile

Testing the prediction is a challenging task. While much has been written on buyer-

supplier relationships and the way they can reduce transaction costs, in particular ex

post monitoring and enforcement costs (Hueth et al. 1999), testing the choice of a

governance structure is not easy, primarily due to the lack of relevant data or the

small size of the samples (Hobbs 1996; Sykuta 2008). One of the problems is to

know how to represent the governance structure. Several types of proxy have been

suggested (see Shelansky, Sikuta) including duration, number of clauses, etc. In

Ménard’s model, the proxy is the level of centralization in the decision-making

process. We deemed this suitable to represent the solution facilitating the manage-

ment of health quality.

Only a few empirical studies (Arrunada et al. 2001; Windsperger 2009; Hu and

Hendrikse 2009; Malatesta and Smith 2015) have tested the relationship between

the level of centralization and strategic resources. They show that the organization

becomes more efficient (in terms of value added or reduction of transaction costs)

when there is a good match between the distribution of decision rights and the set of

strategic resources (specific assets such as knowledge assets, commercial reputa-

tion, level of quality, etc.) implemented by the parties of the organization. Our

paper contributes to this empirical literature by focusing on the safety management

systems of fresh produce grower-shipper dyads. It aims to test the predictions of the

theories presented above. Within this theoretical framework, we can predict that the

delegation of safety controls to the buyer, either the private buyer or the managers

of the marketing group, will increase with the level of safety targeted by the buyer

or the group, commercial reputation, asset specificity, and possibly group size.

Hypothesis 1 More decision rights are assigned to the buyer, when the firm deals
with high customer safety requirements.

Hypothesis 2 More decision rights are assigned to the buyer, when the commer-
cial reputation of the buyer is better recognized.

Marketing Strategy 

(level and diversity 
of safety 

requirements) 

Commercial 
reputation (brand,

customer 
portfolio...)

Allocation of 
decision rights 

for safety 
purposes

(product 
control, process 

control)
Group size

Specific assets 

(knowledge 
assets...)

Fig. 2 Factors influencing

the level of decision-

making centralization for

safety management
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Hypothesis 3 More decision rights are assigned to the buyer, if the level of buyer’s
specific investment increases.

Hypothesis 4 More decision rights are assigned to the buyer, if the size of the
group of suppliers increases.

The four variables impacting the transfer of property rights are closely linked to

safety management and are the result of strategic choices made by the private buyer

or the marketing group. Moreover, we make a clear distinction between controlling

the process and controlling the product, which are two different ways of transferring

control rights from the grower to the shipper. Our hypothesis is that the two types of

control are positively but differently impacted by the four variables mentioned

above and that the intensity of each of the two controls also results from a strategic

choice.

4.1 Presentation of the Case Studies and Sampling

Two case studies with primary data collection were conducted to test the hypoth-

eses. The first concerned 20 marketing groups of French tomato growers accounting

for more than 95% of French tomato production with market organization (Codron

et al. 2013). The second was conducted with 38 Chilean fruit exporters selected at

random from the 79 exporters recorded by ASOEX, the Chilean exporter associa-

tion, in O’Higgins and Del Maule regions which include the national leaders in the

production of apples, pears, grapes, and kiwi (Engler et al. 2016). The sample of

export firms was obtained by means of a simple random sampling formula with a

95% confidence level and 12% standard error with p equal to 0.5.

4.2 Data Collection and Quality of the Data

In both surveys, data were collected by means of closed questionnaires and face-to-

face semi-structured interviews. The questionnaires considered five series of items:

(1) structures and marketing strategies of the buyer, (2) technical assistance and

training of the growers, (3) private certifications such as GlobalGap, (4) types of

control of pesticide residues and penalties in case of noncompliance with buyer

rules, and (5) types of control over the process, grower production practices, and

how the latter are managed/monitored by the buyer.

It is worth mentioning the factors that may impact the quality of data collection

in the field of safety. Safety issues are usually hot social topics for operators in the

supply chain. Given the propensity of some mass media to deal with safety issues

without taking the precautions required by the complexity of such issues, most

operators are reluctant to communicate details concerning the measurement and

results of their safety management, especially regarding residues. As a result, data
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collection is a difficult and very time-consuming exercise for scholars requiring

considerable expertise and networking in the sector. The resources available for

data collection are thus a crucial element in such research.

In the French survey, face-to-face interviews were conducted separately with the

technical staff, the quality manager, and the director of the cooperative/firm and

were quite intensive (the average duration of each interview was about one and a

half hours). In the Chilean survey, the interviews were shorter in time and

conducted with only one person, most frequently the agronomist responsible for

providing technical assistance to suppliers. The data collection therefore proved

less fruitful and resulted in a lower number of significant items for analysis.

4.3 Measurement of the Dependent Variables

In the Chilean survey, the focus was on the safety risk management practices

associated with MRL. Five discriminatory items were used to represent those

practices: (1) number of residue tests per year per supplier (i.e., farm-level pro-

ducer), (2) payment of residue testing (paid by the export firm, by the supplier,

shared payment), (3) the importance of MRL when selecting destination markets,

(4) the moment when the destination market is decided (before harvest, during

harvest, or in packing), and (5) timing of testing (before harvest or during harvest

and at the packing arrival). Items (1) and (2) were related to the control over the

product, while items (3), (4), and (5) may be considered as proxies of the control

over the process.

In the French survey, ten items serve as proxies to measure the dependent

variables. The control over the product is documented by the number of residues

analysis per grower per year and by six other proxies measuring the sanctions in

case of default (type of penalty, incentives for grower transparency, communication

of individual results at the collective level) and the procedures of control (grower

sampling for residue analysis, at least one analysis per grower per year, informa-

tion/association of the technician). To approximate the control of the buyer over the

process, the following three proxies have been found discriminatory: (1) frequency

of greenhouse visits by the quality manager, (2) consultation between the quality

manager and the IPM technician over residue management and prevention, and

(3) type of management of the crop sheets and centralization of the information at

the PO level.

4.4 Measurement of the Independent Variables

In the French survey, nine items serve as proxies to measure the independent

variables. Group size was measured by the number of tomato growers in the PO,

while the reputation of the group was approximated by means of three variables: the
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existence of an association of POs with a collective brand, the average value per

kilo obtained by a PO during the year (total value/total production), and the level of

segmentation measured by the percentage of “nonstandard” tomatoes (small toma-

toes, old varieties). Quality/safety targeted by the group was approximated by three

variables: the existence of customers in the UK, the market share of the fast food

industry, and the existence of specific safety requirements in terms of pesticide

residues. Two items were finally selected to represent asset specificity: the quality

manager’s profile and the IPM technician’s profile. The former was defined by the

level of professional education and the number of years’ experience in this activity,
while the latter was characterized by his level of IPM involvement: strong involve-

ment for technicians hired by the PO and fully dedicated to IPM, medium involve-

ment for technicians hired by the PO and sharing their time between IPM, and

general technical assistance and low involvement when no technician has been

hired.

In the Chilean survey, 12 items were used as proxies of the independent vari-

ables: three items for commercial reputation (export size, number of market

destinations, number of fruit species exported), three items for the level of customer

safety requirements (number of GAP certified suppliers, buyer certification (BRC

or ISO)), four items for asset specificity (general and safety-specific technical

assistance provided by the buyer, training provided by the buyer, number of

growers per technical adviser), and two items for group size and control of free

riding (number of suppliers, use of contracts with suppliers).

4.5 Analysis

In the French case study, the following OLS regressions were run for each of the ten

variables of control over the nine independent variables (see Table 1). Given the

differences in nature of the items, we used a series of combinatorial tests to assign a

weight and aggregate the items associated with a given variable (dependent or

independent). Resulting weightings were validated by experts.

Decision/monitoring Rights allocationi¼1 �a 10 ¼ β0 + β1Size + β2–4Quality
targeted2–4 + β5–7Reputation5–7 + β8QM8 + β9Technician9 + εi

In the Chilean case study, a cluster analysis was used with the aim of defining

groups of firms with similar characteristics of safety management practices within

the group, but different between groups. The five practices mentioned above were

used for the cluster analysis. Two clusters were obtained by means of a hierarchical

method. Once the clusters and therefore the management strategies were defined,

the influence of the independent variables was analyzed using a Chi-square contin-

gency table.
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Table 1 Proxies for the variables in our safety management model

Main

theoretical

variables

Variables in our

model Proxies in the French study

Proxies in the Chilean

study

Control

rights

Control over the

product

Number of residue analysis/

grower/year

Number of residue anal-

ysis/grower/year

Type of penalty

Incentives for grower

transparency

Communication of individual

results at the collective level

Grower sampling for residue

analysis

Who pays for residue

testing?

At least one analysis per

grower per year

Information/association of

the technician

Control over the

process

Crop sheet management Role of MRL when

selecting destination

markets

Consultation between the QM

and the IPM technician

Timing of testing

residues

Frequency of greenhouse

visits by the QM

Timing of the decision

of the destination market

Strategic

resources

Buyer reputation Group of PO’s with collective

brand

Exporter’s size

Average price of tomatoes per

kilo/year

Number of market

destinations

Level of tomato segmentation Number of fruit species

exported

Level of customer

safety

requirements

Specific safety requirements

in terms of pesticide residues

% of GAP certified

suppliers

Fast food industry market

share

Buyer BRC certification

Existence of UK customers Buyer ISO certification

Specific assets Profile of the quality manager Safety technical

assistance

Profile of the IPM technical

advisor

Training provided by the

buyer

Number of growers per

technical adviser

Group size Number of tomato growers/

PO

Number of suppliers

Use of contract with

suppliers
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4.6 Findings

In the French case study, we obtain results (see Appendix 1.1 and for more details

Appendix 1.2) that confirm most of the predictions, namely, that the allocation of

control rights increases with commercial reputation, customer safety demands, and

asset specificity (IPM technical assistance). A more thorough analysis helps to

differentiate the impacts of the nine independent variables on the ten dependent

variables and in particular sheds light on the following aspects. First, it highlights

the considerable sensitivity of the pressure of residue analysis to customer safety

demands, in particular when compliance with private standards is required. Second, it

invalidates the initial assumption of a strong specificity of the investment made by the

marketing group in employing a quality manager considering that the investment is

primarily implemented to control commercial quality which may conflict with safety

quality. This finding is in line with the qualitative analysis conducted by Bonnaud

et al. (2012). Third, it emphasizes the role of the IPM technicianwho not only provides

technical assistance and training but also makes a decisive contribution to assessing

the responsibility of a grower in the event of a deviant residue analysis. Fourth, it does

not help draw any conclusions about the effect of group size which remains ambig-

uous, most likely because of a trade-off between gains obtained through economies of

scale and costs to protect from potential free riding or between control and learning.

In the Chilean case study, data analysis (see Appendices 2.1 and 2.2) highlights the

existence of two clusters with contrasting safety management systems: a first cluster

with buyer control focusing on the product at the delivery stage without any involve-

ment of the buyer in the grower production process and a second cluster embedded in

a close relationship with growers, with allocation of control and decision rights over

the production process to the buyer and ultimately with more residue control per

grower. The two clusters primarily differ in the timing of residue testing and product

market orientation: while the first cluster does not take any action before the harvest,

the second performs residue testing and decides the destination market of a grower’s
production before the harvest, partially based on such testing. Such differences

illustrate the contrast between the two safety management systems. As regards the

factors which may explain such a contrast, the cluster analysis illustrates that export

firms in the second cluster are larger and provide growers with more training and

technical assistance, in particular regarding safety management.

5 Discussion and Implications

5.1 Discussion

Our paper is part of an ongoing research program aimed at studying the impact of

increased safety requirements on the organization of the fresh produce sector and in

particular on the relationship between a grower and his buyer, irrespective of the

nature of the buyer (private buyer or marketing group). In the mainstream literature,
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management of the health risk in agricultural production has primarily been studied

from the standpoint of the individual producer (adoption of IPM practices or

agricultural best practice certificates) with far less attention paid to the relationship

with the buyer, i.e., from an organizational standpoint. Literature on this organiza-

tional topic is emerging for the safety domain and provides new insights that were

overlooked in the mainstream literature on IPM or on the adoption of grower

certificates.

On the theoretical side, our paper combines TCT, PAT, and PRT to build an

analytical framework to study the hybrids that govern safety management in the

fresh produce grower-buyer transaction. To this end, we use the simplified model

developed byMénard (2013) which differentiates hybrids along the two dimensions

that are crucial to TCT and PRT, namely, ownership rights and control rights, and

more precisely the strategic resources pooled by the parties and the level of

centralization in the decision to manage these strategic resources. We then apply

the model to the field of safety in the fresh produce sector by using data collected in

two face-to-face surveys in France and Chile. In doing so, we aim to contribute to

reinforcing the empirical relevancy of the Ménard model, filling the gap observed

by Ménard who notes that “efforts for capturing the specificity of the arrangements

within a coherent analytical framework remain underdeveloped.”

Empirically speaking with regard to the health control of F&V, the most fre-

quently mentioned control solutions adopted by the buyer are residue analyses and

best practice certification. Buyer control of the production process and the allocation

of rights to the buyer by the producer are less frequently studied. In our paper, we

give insights into this allocation of rights which, according to our first observations,

plays as important a role as the control over the product or over the certificate.

Both country surveys exhibit convergent findings with regard to Ménard’s model

despite the differences in the sets of proxies representing the main variables of the

model. The main differences concerning the proxies for the allocation of decision

rights are that the Chilean study has only a limited number of variables. It empha-

sizes residue analyses (number of analyses, timing before or after the harvest, and

influence on the choice of market destinations) and the technical assistance and

producer training services. In contrast, the French study calls on a broader and more

informative series of indicators, in particular through the modalities of sanction, the

procedures of control, the involvement of the quality manager in the production

process, the relationship between the technical advisor and the quality manager, and

the management of the crop sheet. The two studies nevertheless converge with

regard to the importance of the possible involvement of the buyer in the production

process, thereby enabling the choice of product destination to be refined to ensure

increased compliance with the customer’s specifications or, more generally speak-

ing, to obtain enhanced product value in light of the existing customer portfolio.

While the four categories of strategic resources (reputation, customer safety

requirements, specific assets, and group size) are documented by both studies, they

significantly differ in the proxies that have been found to be most relevant, as

highlighted in Table 1. One of the reasons for this is again the differences in resources

allocated to data collection. Another reason is the nature of the buyer (marketing
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group versus exporter) and the resulting level of commodity specialization of the

transaction: French tomato producers’ organizations mostly focus on tomatoes, while

Chilean fruit exporters usually buy most of the fruits that are locally grown with

apples, pears, kiwis, cherries, and plums, among the most important.

Our empirical analysis supports the theoretical prediction of Ménard in both case

studies. Although using different analysis tools (cluster analysis in the Chilean case,

regression in the French case), our results confirm the relationship between the

strategic resources pooled by the two parties and the level of centralization of the

decision concerning the use of these resources.

The results of the few rare studies calling on property rights theories to analyze the

relationship between strategic resources and decision rights (Arrunada et al. 2001; Hu

and Hendrikse 2009; Windsperger 2009) converge with those obtained from our two

case studies. Differences naturally exist but these are linked to the specificity of the

situations and most probably to the data available. For example, Arrunada et al.

(2001) use the clauses of contracts between manufacturers and car dealers and

distinguish three categories of decision rights: ex post completion rights, monitoring

rights, termination rights. Windsperger (2009), who studies rights allocations in joint

ventures, focuses on knowledge assets as strategic resources pooled in the joint

venture. Hu and Hendrikse (2009) observe the different types of decision rights in

fruit and vegetable contracts in China and highlight independent variables (quality,

reputation, firm’s specific assets, etc.) that are quite similar to those in our case

studies, which is not surprising given the nature of the activity.

5.2 Contribution to Theory

By specifying and testing the simplified model proposed by Ménard concerning the

relationship between control rights and ownership rights, the key variables of

property rights theories, we contribute to reinforcing the empirical relevancy of

this model, filling the gap observed by Ménard who notes that “efforts for capturing

the specificity of the arrangements within a coherent analytical framework remain

underdeveloped.”

We also contribute to fleshing out the “uncertainty” argument used by TCT to

take into account the measurement issues that are central to the safety management

system in the fresh produce sector. The positive agency theory concepts of separa-

bility and programmability, which are used to define measurement problems and

give more precision to the concept of uncertainty, help to specify our safety

management model and its relevant proxies more clearly.

In light of the specificities of our safety management system, we are led to

include three types of transaction costs in our model that are usually implemented

separately in the analysis: the holdup costs derived from the use of specific assets

which are central to the Williamson prediction, the measurement costs that mostly

derive from a heterogeneity of knowledge skills or perceptions and which are

central to the Barzel TCT branch of measurement and the positive agency theory,
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and the coordination costs derived from the perishability constraint which differ

from the holdup and measurement appropriation costs and are often forgotten in

TCT (Gulati and Singh 1998).

Finally, by exploring the details of the mechanisms that help manage the safety

risk, we apply the Coase recommendation1 and thus contribute to a better under-

standing of the factors that can explain the intensity and diversity of decision rights

in the safety management of the fresh produce sector.

5.3 Managerial Implications

In the field of safety, and especially in the fresh produce sector, GAP certificates

and residue testing are seen as the main control tools. Our paper adds a crucial

mechanism that is most often forgotten, namely, the allocation of decision rights

helping buyers to control suppliers not only at the delivery stage on the platform but

also in the production process.

In any management system of health risks, such as pesticide residues, affecting

human health, a choice must be made between controlling the product and control-

ling the process which in reality corresponds to a choice between two very different

operating methods: those who opt for the first choice only control the product by

conducting residue analyses and by ensuring that the producers are GG-certified,

while those opting for the second choice also control the product but go beyond this

through an involvement in controlling and taking decisions relating to production,

thereby requiring human, technical assistance and training resources. The ability to

satisfy demanding customers depends on this capacity to become involved in the

producer’s decision-making process; limiting oneself to residue controls could

theoretically satisfy the customer’s specifications, but the error risk is high in

light of the measurement difficulties, thereby pushing traders to guarantee them-

selves by also monitoring the production process.

Centralizing the decision-making process often means a loss of autonomy for

one of the two parties; in the field of health, this loss of autonomy concerns the

producer. As with any allocation of decision rights to one of the two parties, the

other party (the producer) must receive some form of compensation. In both

systems, the incentives system is poorly adapted to rewarding health quality. At

best, a free-riding producer can be penalized, although is exceptional. Compensa-

tion must be found elsewhere. In the “producer groups” system, the allocation of

rights is a delegation of authority to managers for a limited time period and is likely

to be called into question during the general assembly. Generally speaking, the

1“An inspired theoretician might do as well without such empirical work, but my own feeling is

that the inspiration is most likely to come through the stimulus provided by the patterns, puzzles,

and anomalies revealed by the systematic gathering of data, particularly when the prime need is to

break our existing habits of thought” (Ronald Coase, prize lecture to the memory of Alfred Nobel,

December 9, 1991).
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producer is not expelled from the group but has the power to influence the collective

decision. In the private system, this allocation of rights lasts for a production

campaign and is called into question the following year when the new contract is

signed. In the case of Chile, where producers are large-scale entities, accepting an

allocation of rights to the exporter is offset by the possibility for the producer to

change partners the following year.

5.4 Limitations

A first limitation is methodological in nature. The limited size of the populations of

buying firms is a handicap to obtaining good statistics or econometrics. There is,

however, no radical solution to increase the size as in the French case, the popu-

lation is almost exhaustive and in the Chilean case, the sample is half the total

population. Another methodological constraint is the difficulty of access to relevant

data. Primary data collection in this field is challenging as it has to be performed by

means of face-to-face semi-structured interviews with managers who are usually

very busy and are moreover reluctant to communicate and expand on safety issues,

which have become a hot topic in our society. Duplicating such research in another

country or another fresh produce sector is not easy as it requires expertise and tacit

knowledge which are not always available to researchers. Other methodological

limits for such research are highlighted by the second survey (Chilean case study)

which did not benefit from enough time for interviews and addressed a more

heterogeneous population (wide variety of fruits while the French case study

focused on marketing groups specializing in tomatoes).

A second limitation relates to the approximation that commercialization rights

are fully centralized by the buyer and do not influence decision rights for the safety

management system. This is true for all one-tiered structures but may be different in

multitiered structures where the marketing decision may not be fully centralized but

instead be shared between the highest and intermediate levels. Our case studies are

not concerned by such structures. We nevertheless had the opportunity to observe

such marketing decentralization and its impact on safety management in other fresh

produce chains.2 Giving the intermediate levels a certain degree of autonomy in

commercial decision-making provides strong economic incentives, in particular for

management of the pesticide safety risk. Such autonomy may lead to a different

2We observed a decentralized governance structure for marketing decisions in Blue Whale, a

large-scale two-tiered French apple grower/shipper, selling the production of ten apple producers’
organizations. While the central marketing structure of Blue Whale has the delegated authority to

negotiate a series of transactions (volume, variety, price, etc.) with potential customers every day,

each of the ten marketing groups is allocated the right to decide which transaction(s) to honor

among the series of transactions negotiated at the central level. Such a governance structure

allowing intermediate levels to decide on the allocation of their own production has the advantage

of enabling them to implement their own investments strategy and to allocate resources in an

efficient way, thanks to a good knowledge of the local safety characteristics.
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allocation of control and decision rights for managing the pesticide safety risk, as

predicted by our analytical framework. Sharing the marketing decision therefore

becomes a crucial issue for the analysis of safety management as it may lead to a

significant change in the allocation of control and decision rights for this purpose.3

It has to be included in our research program.

Another factor that was not documented in the questionnaire but that, according to

our observations, may influence the choice of safety management system is grower

size. In the French study, we observe the case of a marketing group with large-scale

growers who pool resources to sell their production but not to recruit a technical

advisor and allocate him decision and control rights over their production process.

They argue that they have experience and skills to manage the pesticide safety risk on

their own. Such a marketing group behaves like the firms in the first Chilean cluster

and essentially limits control to residue testing as soon as the product is delivered to

the packing station. Conversely, small-scale growers sometimes abandon most of

their decision rights with respect to safety management, as in South Tyrol where

growers have to go to the cooperative to fill the spraying machine with the chemical

solution under the supervision of a technical advisor working for the cooperative.

Again, this may be put on our agenda for future research.

6 Conclusions and Perspectives

Managing the pesticide safety risk to provide end markets with safe fruit and

vegetables raises complex issues due to the diversity and stringent nature of public

and private safety requirements and the high cost of controlling the product and the

production process. Our paper combines transaction cost, positive agency, and

property rights theories to build an analytical framework to study the hybrid

forms governing safety management in the fresh produce grower-buyer transaction.

To this end, it uses the simplified model developed by Ménard (2013) which

positions the hybrid forms along the two dimensions of decision rights and strategic

resources. It then presents a selection of quantitative and qualitative findings

obtained from data collected by means of face-to-face interviews with managers

of fresh produce shipping firms in France and Chile.

Our results highlight how a significant increase in public and private safety

requirements has led to greater integration in the supply chain and radical changes

in the organization of the grower-buyer relationship, namely, a tendency toward

increased involvement of the buyer in the control and decision-making process

relating to the grower’s production. Moreover, they establish a clear distinction

between firms that only control product safety at the delivery stage and firms that

also control safety throughout the production process and may take decisions on

behalf of the grower before harvesting.

3To date, however, Blue Whale is the only organization we have been able to observe with such a

decentralization of the marketing decision process.
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On the theoretical side, our results are consistent with Ménard’s prediction that

the level of centralization increases with the level of strategic resources pooled by

both parties. They show that (1) stringent customer safety requirements, a good

commercial reputation, and more specific resources invested in technical assistance

and grower control lead buyers to request greater allocation of control and decision

rights from the grower; (2) otherwise, buyers do not monitor the grower’s produc-
tion process and limit their safety controls to the product.

Several issues have been barely explored and deserve more extensive research,

for instance, the issue of regulatory traceability and third-party certified GAP

standards and their impact on organization. Do they allow controls and buyer

involvement in the production process to be reduced or, conversely, are they a

precondition for developing a more ambitious phytosanitary program and being

able to serve more demanding markets?

Another interesting issue to be pursued further is the trade-off between the two

types of control: control over the product and control over the process. In the French

case study, we tested for the complementarity and substitutability of the two

controls by examining the conditional correlations between each pair of the four

strategic variables: “pressure of residue analysis,” “sanctions,” “procedures of

control over products,” and “control over practices.” Our analysis requires further

work, but we have already shown that there are two types of control that are

substitutable and complementary. On the one hand, buyers focus either on product

control or process control, while on the other hand, both controls are necessary for

buyers with a good reputation and demanding customers. Product control and

process control are substitutes, in particular with regard to the pressure of residue

analysis which may be reduced with increased control over growers’ practices.
Nonetheless, they are also complementary: from the moment that POs have a good

commercial reputation and sell to demanding customers, both controls are neces-

sary and cannot be exclusive.

Appendix 1

Results of the French case study

Independent variables

Type of

control

Dependent

variables Group size

Customer

safety

demand

Commercial

reputation

IPM

technician

Quality

manager Intercept R2

Prob

> F

Process

control

Process

control

0.113 �0.055** 0.413*** 1.896** �1.117

(10.9%)

36.362*** 0.635 0.008

Product

Control

Analysis

pressure

�0.451*** 0.010*** 0.061*** 0.100 �0.457*** 4.234*** 0.840 0.000

Sanctions �3.477** �0.014 0.513*** 3.012*** �3.677*** 55.218*** 0.699 0.002

Procedures �0.465 0.001 0.087 1.364* �0.597 11.953 0.251 0.487

Significant at 1% (***), 5% (**); 10% (*)
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Appendix 2

Results of the Chilean case study

MRL management characteristics of clusters 1 and 2

Cluster

Low control of producer MRL

management during production

process

High control of producer MRL

management during production

process

N 12 26

% 31.6% 68.4%

Number of tests p ¼ 0.000a,b

Mean 1.6 2.1

Who bears the test-

ing cost

p ¼ 0.052a,b

Export firms 58.3% 19.2%

Supplier 33.3% 57.7%

Both 8.3% 23.1%

MRL criterion to

decide destination

market

p ¼ 0.036a,b

First selection

criterion

58.3% 50.0%

Second selection

criterion

16.7% 30.8%

Third selection

criterion

8.3% 15.4%

Fourth selection

criterion

16.7% 3.8%

Timing of destina-

tion market

definition

p ¼ 0.038a,b

Before harvest 16.7% 50.0%

At harvest 8.3% 19.2%

In packing 75.0% 30.8%

Timing of testing p ¼ 0.000a,b

Before harvest 0% 100.0%

At harvest 50.0% 0.0%

In packing 50.0% 0.0%
aSignificance: not significant difference ¼ p > 0.05; significant difference ¼ p � 0.05; very

significant difference ¼ p � 0.01
bHSD test
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Results of the Chilean case study

Main structural and management characteristics of clusters 1 and 2

Cluster

Low control of producer MRL

management during production

process

High control of producer MRL

management during production

process

N 12 26

% 31.6 68.4

Export size (in million

boxes)

p ¼ 0.001a,b

<1 66.4% 42.3%

1–5 33.6% 30.8%

>5 0% 26.9%

Number of suppliers p ¼ 0.280a,b

�10 30.0% 14.4%

11–60 50.0% 23.9%

61–99 0.0% 19.1%

�100 20.0% 42.6%

Market destinations

(number)

p ¼ 0.065a,b

<4 0.0% 0.0%

4–5 25.0% 11.5%

>5 75.0% 88.5%

Species (number) p ¼ 0.148a,b

1–2 41.7% 26.9%

3–7 33.3% 15.4%

�8 25.0% 57.7%

Concentration degree

(%)

p ¼ 0.575a,b

Mean 42.0% 33.8%

�21% 20.0% 28.7%

21–90% 70.0% 66.5%

�91% 10.0% 4.8%

Certified suppliers

(GAP)

p ¼ 0.159a,b

Mean 79% 89%

�60% 18.2% 11.5%

61–80% 27.3% 7.7%

�81% 54.5% 80.8%

Contract with some or

all suppliers

p ¼ 0.503a,c

66.6% 80.8%

BRC certification p ¼ 0.503a,c

50.0% 61.5%

(continued)
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Cluster

Low control of producer MRL

management during production

process

High control of producer MRL

management during production

process

ISO certification p ¼ 0.632a,c

41.7% 61.5%

The export firm pro-

vides technical

assistance

p ¼ 0.341a,c

69.9% 95.2%

Technical assistance in

phytosanitary

management

p ¼ 0.082a,c

57.1% 70.0%

The export firm per-

forms training

p ¼ 0.033a,c

50.0% 75.0%

Mean ratio of suppliers

per technical adviser

p ¼ 0.286a,b

22.5 11.6
aSignificance: not significant difference ¼ p > 0.05; significant difference ¼ p � 0.05; very

significant difference ¼ p � 0.01
bt-student test
cChi-square test
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