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ABSTRACT
The competitiveness of a supply chain is driven by the ability of supply chain governance structures to adapt to the
chains’ continuously changing technical and organizational characteristics. The present study addresses the
adoption of sustainability improvement options in the area of organization and management in the agri -food
sector; within this framework the study proposes a tool for assessing the impact of sustainability oriented processes
on the supply chain governance structures, in turn influencing the competitiveness of the supply chain. Two
different approaches, proposed by (Gereffi et al., 2005) and (Hobbs and Young, 2000) have been linked to provide a
theoretical framework for the tool development. The proposed new conceptual framework links the dimensions
defining five different governance structures complexity of transaction, ability to codify and capabilities in the
supply-base (Gereffi et al.,) to the product characteristics, regulatory and technology aspects defined by Hobbs and
Young as drivers influencing the vertical coordination of supply chains. The method suggested for measuring the
relations between improvement options and the chain governance structure is the adopt ion of experts’ evaluations.
This method improves the tool capacity to provide a context-related supply chain governance structure assessment
and management.
Keywords: supply chain governance, agri-food, assessment tool, sustainability.

*

This article derives from the research project on "Knowledge-based Sustainable vAlue-added food chains: innovative tooLs
for monitoring ethical, environmental and Socio-economical impActs and implementing Eu-Latin America shared strategies"
(SALSA, KBBE.2010.2.5-02) which is funded by the European Commission as part of the Seventh Framework Programme.
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1

Introduction

The present paper derives from the EU Commission co-funded international research project SALSA, which
aims at tackling the environmental challenges in Latin America by supporting the implementation of
sustainable beef and soy chains. In order to allow farmers to assess and benchmark their sustainability
performances, as well as the involved stakeholders to obtain a deeper understanding of what
sustainability is, SALSA project provides analytical tools for defining and monitoring the different
sustainability dimensions of these food chains.
A quantitative and qualitative analysis of the core indicators of environmental (global warming, land use
change, energy use, water consumption, biodiversity) economic (operating profit, volatility) social
(employability, working conditions animal welfare, food safety and food quality) and governance (degree
of chain collaboration) dimensions was performed. When considering the management of the soy and
beef chains sustainability, several sustainability improvement options were defined in relation to three
focus areas: i) technical, ii) logistic and iii) food quality. The present paper focuses on the governance
dimension, proposing a tool for the evaluation of the changes in the supply chain governance structure
resulting from the adoption of sustainability improvement options.
1.1

Supply Chain Governance

There is a growing interest in the governance dimension of sustainability (FAO, 2013; COSA, 2013).
Understanding how a governance structure fits into different types of food chains contributes, in fa ct, to
the food chain competitiveness and its economic, social and environmental sustainability (Rota et al.,
2013; Vurro et al., 2010; Adger et al., 2003).
According to the Transaction Cost Economics (TCE) approach, a governance structure refers to the manner
in which transactions are organized within the chain. Supply chain governance attempts to mitigate
conflict and promote cooperation between trading partners (Williamson, 1999; Lumineau and Henderson,
2012). TCE provides an important analytical framework explaining the firms’ organization and their
relationships along the supply chains (Barringer and Harrison, 2000). This approach considers a firm as a
governance body whose goal is to grant reliable and efficient contractual relationships. According to
Williamson (1975) the necessity to compensate the costs that arise from bounded rationality and from
uncertainties due to partners’ opportunism, leads to a firm orientation towards di fferent level of
coordination ranging from vertical integration to the least coordinated market relation (spot markets).
Several studies have confirmed the hypothesis that transaction costs were a primary motivation for
vertical coordination (Hobbs, 1996; Frank and Henderson, 1992). TCE has been widely applied in industrial
marketing and management, such as buyer-seller relationships (Jap and Ganesan, 2000), the choice of
organizational structure (Houston and Johnson, 2000), as well as marketing channel integrations (Klein et
al., 1990). Recently TCE has been applied to agri-food markets, particularly in the context of supply chain
management (Wever et al., 2010).
Effective governance structures based on long-term and highly collaborative work relationships are
needed between the supply chain agents in order to reach a sustainable competitive advantage (Oliver,
1997) and reduce opportunistic behaviours (Cox, Chicksand, & Palmer, 2007; Geffen & Rothenberg, 2000).
Collaborative governance structures play a key role in shaping the supply chain agents relationships since
the performance of a supply chain depends largely on efficient coordination of the activitie s of the chain
members (Hien Duc et al., 2010). Moreover, collaborative governance structures have a direct and
positive impact on the supply chain economic (Cao and Zhang, 2010; Li et al., 2006; Kim, 2009),
environmental (Yang et al., 2010) and social performances (Awaysheh and Klassen, 2010). Therefore,
supply chain governance structures should be designed to ensure long -term collaboration between
multiple organizations (Monks and Minow, 2011) and to accommodate potential conflicting goals (Ghosh
and Fedorowicz, 2008; Vurro et al., 2010).
While former studies have examined the prevalence of governance structures in the agri -food sector, and
the factors influencing the stakeholders’ choice for a specific governance structure (Reynolds, 2010), the
present study addresses a still unexplored area of investigation: the impact of sustainability improvement
options on the governance structure.
Within this aim, the present paper proposes a tool able to: i) assess the existing governance structure; ii)
evaluate the changes resulting from the adoption of sustainability improvement options.
1.2

Sustainability improvement options

The concept of supply chain improvement option is strictly related to the concept of supply chain
scenario. According to some authors (Vorst and Beulens, 2002; Vlajic et al., 2012), a supply chain scenario
is defined as “an internally consistent view of a possible instance of the following elements: i) chain
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configuration, ii) chain control structure, iii) chain information systems, iv) chain organisation structures”.
An improvement option is a change in a specific element of the SC scenario (configuration of a network,
control rules, etc.) related to a specific business process that results in a potential improvement of
performance. According to SALSA project outcomes, improvement options can take place on many
management aspects of the chain: logistics (Soysal et al., 2014), technical (LCA related), and quality (Table
1).
Table 1.
Sustainability improvement options

2

Methodology

The goal of the paper is to create a tool for assessing the impact of sustainability improvement options on
the agri-food supply chain governance structures. To this end the following methodological steps are
needed:
1.

Identify a theoretical framework categorizing the dimensions related to the governance structure
typologies;
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2.
3.

Identify a instrument to assess the existing governance structures measuring the indicators weight within
each dimension;
Identify the key drivers to assess the impact of the improvement options on the existing governance
structure.

According to the identified theoretical frameworks, the proposed tool will assess, by interview ing a panel
of experts, the impact of the improvement options on the supply chain governance structure through the
selected key drivers.
2.1

Identifying a categorization of the supply chains governance structures

A theoretical framework supporting the categorization of the governance structures was proposed by
Gereffi et al. (2005), which suggests that supply chains fall into one of five different governance
structures, depending on the relative levels of three dimensions:
a.
b.
c.

Transaction complexity: captures the extent of “non-price information flowing across the inter-firm
boundary” and refers to information like detailed product specifications, special requirements, etc.;
The ability to codify: identifies how efficient is the information and knowledge transfer between
supply chain agents without transaction-specific investments. A broadly adopted technology standard
for communication provides a codified language for its use in knowledge transfer activities;
Supply base capabilities: indicate the competence of suppliers in assessing the extent to which they are
able to meet buyer requirements with little interference or direction from the focal firm.

The authors suggest that the combination of relative levels of these three dimensions (low or high) define
5 supply chains governance structures: market, modular, relational, captive, hierarchy. (Table 2) which can
be described as follows:
Table 2.
Governance types proposed by Gereffi et al., 2005











Market: this type of governance relates to short-term contractual relationships. The complexity of product
requirements is low and easily communicated, requiring less co-ordination from lead-firms and less overall
risk to the buyer;
Modular: in modular governance small firms, which produce independently taking full responsibility for
production and outsourcing the production, characterize the transactions between buyers and suppliers.
This typology occurs when the product characteristics are complex but sufficiently modular in design, that
the related technical standards and information can be specified and communicated to a third-party;
Relational: relational governance types involve complex interactions between the lead-firm and supplier.
Tacit information is often exchanged and the buyer and supplier develop intertwined relationships over
extended periods of time;
Captive: this type of governance arises when the capabilities of suppliers are low and therefore requires
detailed instructions and standards in order to deliver the level of quality required by the lead-firm.
Captive governance is characterized by a high degree of monitoring and control by the lead-firm;
Hierarchy: hierarchical governance occurs when the supply base capabilities are too low to satisfy the
required level of quality and the complexity of products is high with little standardization, then vertically
integrated organizations is the appropriate form of relationship.

According to Gereffi, the three remaining high/low combinations are discarded as unlikely structures
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2.2

Assessing the existing supply chain governance structure

A measurement instrument to assess the different governance structures proposed by Gereffi (2005) is
developed by Ashenbaum et al. (2009), which suggest 6 items (two items for each dimension) based on a
5-point Likert scales (Table 3). The six items proposed by Ashenbaum provide a first specification of what
can be the content of these different dimensions.
Table 3.
Supply Chain Governance Structures measurement scale

To what extent do you agree with the following statements? (1 = disagree, 5 = agree)
Transaction complexity
-

We exchange considerable information with our key suppliers (e.g. product design info or inventory
and item movement info)
We require more than a simple “price quote” to award business to a supplier

Ability to codify
-

Technology is by and large the same across potential suppliers

-

Our industry is characterized by well-known and accepted technical standards

Supply base capabilities
-

Our key suppliers are “full service” outfits who can deliver a complete design with little input from
us

-

We do not have to spend a lot of time monitoring our suppliers for quality or to make sure they are
fulfilling their commitments

The authors consider these 6 items (indicators) as measures of a formative model. According to Jarvis et
al., (2004) in a formative model the following conditions should prevail:
-

the indicators are viewed as defining characteristics of the construct;
indicators need not be interchangeable;
changes in the indicators are expected to cause change in the construct;
the indicators do not share a common theme;
eliminating an indicator may alter the conceptual domain of the construct;
not necessary for indicators to covary with each other.

The statistical tests related to the formative model validation are different from those related to another
type of model called reflective. In a reflective model the conditions of a formative model do not apply. In
particular:
-

the indicators are manifestations of the construct;
indicators are interchangeable;
changes in the indicators should not cause changes in the construct;
indicators share a common theme;
dropping an indicator should not alter the conceptual domain of the construct;
indicators are expected to covary with each other.

Since the study refers to an agri-supply chain context, where conditions typical of a reflective model apply,
it is suggested to consider the measurement instrument proposed by Ashenbaum (2009) as reflective
model. In particular, to measure the supply chain governance structure it is expected to increase the
number of the items, as well as a set of interchangeable indicators with similar content and high
covariance among them.
Consequently, the following methodological steps are needed to develop, validate and assess the
proposed reflective measurement model.
2.2.1

Conceptualization

According to Nunnally and Bernstein (1994) “to the extent that a variable is abstract and latent rather
than concrete and observable (such as the rating itself), it is called a construct. Such a variable is literally
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something that scientists construct (put together from their own imaginations) and which does not exist as
an observable dimension of behavior”. As above indicated, according to the theoretical framework
proposed by Gereffi et al. (2005) the measurement instrument to assess the governance structures is
proposed by Ashenbaum et al. (2009), which conceptualized a set of items grouped into 3 constructs:
transaction complexity, ability to codify and supply base capabilities.
2.2.2

Scale development

The scale development phase consists of two main steps: items generation and the content (or face)
validity assessment.
a.

Items generation

The purpose of item generation is to ensure that questionnaire items “capture the specific domain of
interest yet contains no extraneous content” (Hinkin, 1995).
The main questionnaire has to be adapted in order to capture, with the same measurement instrument,
the farmers and processors’ point of view for both chains. Therefore, four questionnaires will be obtained;
the beef and soy farmers/processors will answer on a 5-point Likert scale.
b.

Content validity

Content validity refers to the extent to which the items fit into different aspects/dimensions of a
construct (Vaus, 2002).
In order to provide clear linkages between the items with the theoretical literature and to assure the
consistency of the responses, the finalized version of the questionnaire will be pre-tested with some
experts to exclude problems regarding the clarity of the questions and to ensure that each question is
relevant (Bagozzi and Yi, 1988). Based on the feedback received, some redundant and ambiguous items
will be modified or eliminated.
2.2.3

Scale evaluation

After the data gathering, the refinement and the validation of the measurement scales have to be
performed. Factor analysis and reliability measures are recommended as part of these processes (Hinkin,
1995).
a.

Factor analysis

First an exploratory factor analysis has to be performed to assess the construct validity and (if any) to
reduce the amount of items. Construct validity is “a measure of the degree to which the scale measures
the abstract or theoretical construct it is intended to measure” (Hensley, 1999). Exploratory factor analysis
is the most often used method to assess whether a set of questions forms a single scale .
In a second step a confirmatory factor analysis has to be performed to assess convergent and discriminant
validity. Convergent validity exists when the items of a measure are high correlated; discriminant validity
addresses the question of whether two different constructs in the model are really distinct from one
another (Vaus, 2002).
b.

Reliability

Reliability is used to describe the overall consistency of a measure. A measure is said to have a high
reliability if it produces similar results under different conditions. Inter-correlations among test items are
maximized when all items measure the same construct; to this end Cronbach's alpha is widely adopted to
indirectly indicate the degree to which a set of items measures a single one -dimensional latent construct.
2.2.4

Assessment of the existing supply chain governance structure

Interviewing a panel of experts, the supply chain governance structure will be assessed by comparing the
values of the three following indicators: complexity of transaction, ability to codify and capabilities in the
supply chains; each indicator is calculated as the average of its defining items' score. The different scores
will be grouped into a two-category variable defined by high and low levels.
Ashenbaum et al. (2009) do not provide any indication on the threshold variable. In this study adopting a
threshold level of 3 is suggested; consequently indicators ranging from 0 to 3 will be considered “low”
while values from 4 to 5 will be considered “high”. The underlying assumption is that the respondents
tend to consider as “high” a value which is greater than 3.
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2.3

Key drivers influencing the existing supply chain governance structure

The conceptual model related to the drivers behind vertical co-ordination in agri-food supply chains refers
to the Hobbs and Young’s work (2000). The authors, according to Williamson (1975), recognise that
certain transaction characteristics affect the choice of the governance structure through their influence
on transaction costs. In addition to the widely discussed frequency, uncertainty and asset specificity
(Williamson, 1975), Hobbs and Young (2000) argue that these specific transactions characteristics are
influenced by the following drivers: product characteristics, regulatory, technological an socio economic
drivers (Table 4).
Table 4.
Generic model proposed by Hobbs and Young, 2000.

For the purpose of the present study, these key drivers were selected as theoretical reference to guide
the expert’s judgment through the governance structure categorization process.

3

Results: The Improvement Options’ Impact Assessment Tool

3.1

Assessing the impact of the improvement options on the existing governance structure through the
selected key drivers: the merging of theoretical frameworks

Gereffi et al. (2005), in order to develop a theory of global value chain governance, consider
“cumulatively” different theories of industrial organization (TCE, Network theories and Resource Based
View of the firm) to include the transactions characteristic reported by Hobbs and Young (2000)
(uncertainty, frequency, asset specificity, complexity) under the proposed dimensions of complexity of
information, ability to codify, capabilities in the supply base (Figure 1).
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Figure 1. Merging the theoretical frameworks proposed by Gereffi et al. (2005), Hobbs and Young (2000)

The merging of the theoretical framework proposed by Gereffi et al. with the framework proposed by
Hobbs and Young can be adopted to assess the impact of the improvement options on the existing supply
chain governance structure.
To this end, the Hobbs and Young key drivers have been included as they provide a classification scheme
for the improvement options; this because the product characteristics, the regulatory and technology
drivers influence the scores of the dimensions defining the governance structure (Figure 2).

Figure 2. Conceptual scheme

3.2

Defining the impact assessment tool

Following this conceptual scheme the assessment of the impact of improvement options on the
governance structure is calculated linking the improvement options and governance structures by using
coefficients based upon a 5 point Likert scale.
Considering the highly complex topic and the specific knowledge required to assess the impact of the
improvement options, a panel of experts of different disciplines should be involved in the coefficients
definition. In particular, for each improvement option proposed within the technical, logistics and food
quality improvement areas, the panel of experts will indicate (using a 5-point Likert scale) how much the
related changes in the supply chain drivers proposed by Hobbs and Young ( product characteristics,
regulatory and technology drivers) will affect the dimensions categorizing the governance structures
according to Gereffi et al. (complexity of transaction, ability to codify, capabilities in the supply-base).
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Figure 3. Conceptual model to assess the impact of the improvement options on the governance structure

As depicted in figure 3 the impact assessment tool derives from the concep tual scheme obtained by
merging these two approaches. Tables 5a, 5b and 5c propose (as an example) the adoption of a
sustainability certification scheme as an improvement option, showing the three questions adopted to
collect the expert’s judgements.
For each of the 3 dimensions categorizing the governance structure, a total amount of 8 scores (5 scores
for product characteristics, 2 scores for regulatory drivers, 1 score for technology drivers) will be collected
using a 5-point Likert scale. The mean value of each dimension will be translated into high and low levels
using a threshold level of 3.
Using the same ratio proposed in par. 2.2.4, values ranging from 0 to 3 will be considered “low” while
values ranging from 4 to 5 will be considered “high”. The underlying assumption is that the respondents
tend to consider as “high” a value which is greater than 3.
Consequently, as stated for the theoretical framework proposed by Gereffi (2005), the combination of the
levels corresponding to these three dimensions (low or high) will define a governance structure’s
typology: market, modular, relational, captive, hierarchy.

Table 5a-c

Considering the “adoption of the certification scheme” and the related changes (if any) in the product
characteristics, regulatory and technology drivers, to which extent the information will be codified and
transmitted without transaction-specific investment between farmer-processors?
CODIFICATION of information
1. Not a
codification

2

Product characteristics
Perishability
Product differentiation
Quality variable and visible
Quality variable and invisible
New characteristics of importance
to consumer

Regulatory drivers
Liability
Traceability

Technology drivers
Company-specific technology
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Considering the “adoption of the certification scheme”, how much the related changes (if any) in the product
characteristics, regulatory and technology drivers will influence the complexity of information exchange
between farmer-processors?
COMPLEXITY of information
1. No influence

2

3

4

5. Major influence

Product characteristics
Perishability
Product differentiation
Quality variable and visible
Quality variable and invisible
New characteristics of importance
to consumer

Regulatory drivers
Liability
Traceability

Technology drivers
Company-specific technology

Considering the “adoption of the certification scheme” and the related changes (if any) in the product
characteristics, regulatory and technology drivers, to which extent the capabilities of the actual suppliers are
appropriate in relation to the requirements needed?
CAPABILITIES of suppliers
1. Inappropriate

2

3

4

5. Appropriate

Product characteristics
Perishability
Product differentiation
Quality variable and visible
Quality variable and invisible
New characteristics of importance
to consumer

Regulatory drivers
Liability
Traceability

Technology drivers
Company-specific technology

This impact assessment tool indicates the change necessary in the chain governance structure consequent
to adapt to the introduction of an improvement option (e.g. from Modular to Captive as a consequence of
the impact of adopting a complex certification scheme (figure 4).
It is also a management (planning) tool since, after the first assessment step, it indicates which changes in
the sustainability improvement options implementation, can be adopted to obtain a desired governance
structure type. This can be obtained influencing the governance structure dimension: for example if in a
Modular chain (desired type *) the Capabilities in the supply base (farmers) when adopting a sustainability
certification scheme result low, the chain governance structure can shift from a Modular to a Captive type
(undesired); actions directed to increase the farmers capabilities can be taken to avoid the chain from
shifting from a Captive to a Modular governance type. These actions can results either in improving the
farmer capacities or to make the improvement options easier to be adopted.

*

A modular governance type is desirable since it increases the institutional, social and economic sustainability by granting a
more equal power distribution along the chain and a more collaborative attitude between the chain agents (Vermeulen and
Seuring, 2009; Ashenbaum et al., 2009).
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Figure 4. Impact assessment on governance structure

4

Discussion and Conclusions

The present contribution proposes a theoretical and methodological framework for the definition of a tool
for assessing the impact of sustainability improvement options on the agri -food supply chain governance
structures.
This represents an innovative approach which links the chain governance structure to the technical,
logistics and food quality related improvements, thus increasing the capacity to support the different food
chain stakeholders’ sustainability strategies definition. This can be particularly relevant if a desired
outcome of a sustainability strategy is the enhancement of the small farmers or SME’s role in global food
supply chains.
Being at a first development stage this study shows different limitations related to the following aspects:







the relative complexity of the concepts involved in the key drivers and chain governance structure
definition makes it difficult to interpret the results for an average user from SMEs or farmers
organizations;
involving expert panels can result in a demanding task considering the level of expertise required and
the context dependent answers, difficult to generalize for the different improvement option
categories and/or supply chains involved;
limited number of items related to the supply chain governance structure defining the meaning of the
different governance structure dimensions.
necessity to integrate the impact assessment of sustainability improvement options on the
governance structure with the economic, social and environmental dimensions of sustainability.

Further research efforts should then be oriented towards the improvement of the theoretical and
methodological approach and of the tool definition in order to make it more users friendly and useful.
A pre-test on the usability and usefulness of the tool could provide a relevant contribution to its
adjustment to the users’ needs.
Last but not least the theoretical approach of the TCE should be integrated with the contribution of recent
studies on the supply chain collaboration. They integrate the collaboration dimension with the TCE and
the Resource Based View approaches. A set of supply chain agents’ relational norms, including intangible
factors like trust commitment and satisfaction, is defined. Last but not least, the definition of an
integrated sustainability score involving also the governance dimension should be considered in further
studies.
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