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Abstract

Misconduct in global meat supply chains are omnipresent and even more so in differentiated
chains where credence attributes such as origin and taste are used to differentiate the product.
By definition, these attributes signal asymmetric information which implies that in the presence
of bounded rational individuals with conflicting interests, misconduct in the form of
opportunistic behavior is bound to prevail. Increased information exchange through farmer
networks is, however, expected to reduce opportunistic behavior. In the case of a differentiated
meat product, such as Karoo Lamb, the paper studies the farmer-abattoir transaction with the
purpose of recommending strategies that can be implemented to reduce the farmer’s tendency
to behave opportunistically. The paper employs the PLS approach to SEM and reveals a
significant negative relationship between information shared and opportunistic behavior. The
results indicate significant positive relationships between trust in the abattoir and information
shared as well as between farmer networks and information shared. These results are indicative
of the support provided to the information shared construct by higher levels of trust between
farmers and abattoirs and established farmer networks. It is, therefore, recommended that
differentiated meat supply chains, through their various associations, concentrate their efforts
to promote information sharing by building stronger, trust centered relationships and by

supporting farmer networks.
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1. Introduction

Collaboration throughout the supply chain is improved when information exchange is fast
and easy. With higher collaboration between supply chain stakeholders, information sharing is
likely to increase which might reduce opportunistic behavior (Van der Vorst et al., 2002).

According to Williamson (1975), under conditions of asymmetric information and
conflicting interests, transactions are likely to suffer from opportunistic behavior; “self-interest
seeking with guile.” Williamson (1985) elaborated on this view by describing opportunism as
the “incomplete or distorted disclosure of information, especially calculated efforts [by the
agent] to mislead, distort, disguise, obfuscate or otherwise confuse” the principal thereby
exploiting the information vulnerability of the principal.

The danger for opportunistic behavior seems to be particularly true for differentiated supply
chains that moved from commaodity supply chains, driven by autonomous stakeholders, to
differentiated product supply chains with a wide array of interconnected complex relationships
between stakeholders (Wever, 2012). These differentiated supply chains often focus on
differentiated claims based on credence attributes such as “free range”, “antibiotic free”,
“hormone free” or from a particular “region of origin”. These claims, however, bring about
several possibilities for opportunistic behavior because of increased information asymmetries
surrounding these claims (Wever, 2012).

Although opportunistic behavior is suspected, and can admittedly cause havoc in
differentiated supply chains, it is not always easy to detect, which makes it quite difficult to
prevent. A better understanding of the drivers of opportunistic behavior may, therefore, lead to
the development of customized monitoring and enforcement mechanisms to safeguard, not
only the product’s reputation and the supply chain stakeholders, but also the uninformed

consumer against possible exploitation.



2. The case of Karoo Lamb

One illustrative case study of a differentiated meat supply chain is Karoo Lamb in South
Africa. The Karoo Lamb supply chain is differentiated in that it identifies and guarantees the
Karoo region® as the origin of the lamb product but also include claims such as free range, no
routine antibiotics, hormone free, good animal practices, and full farm-to-fork traceability?
(KMOO, 2016).

Lamb reared on natural indigenous Karoo veldt® is believed to produce meat with a unique
flavor (Erasmus et al., 2016). The unique identity of, and the geographical value attached to,
Karoo Lamb makes it possible to sell Karoo Lamb at a premium price above ordinary lamb
products. This unique identity makes the product exceptionally vulnerable to opportunistic
behavior by stakeholders who do not comply with the strict Karoo Lamb production protocols.
The misuse of the name means that the geographic advantage of farmers raising lamb,
according to the protocols, in the Karoo region is lost, not only to the farmers but also to the
Karoo community. Moreover, this misuse of the name further confuses the consumers, who
have no way of authenticating the Karoo Lamb’s origin and free-range credence attributes.

In an attempt to combat the exploitation of the Karoo name, a group of farmers established
the Karoo Development Foundation (KDF) in 2009, to act as the custodian of the intellectual
property rights embedded in the name “Karoo”. With the purpose of mobilizing this

responsibility, the KDF registered the Karoo Meat of Origin certification mark in 2011. This

! The Karoo in the Northern Cape Province of South Africa is a vast semi-arid area that covers almost 46 million
hectares, 50% of the total area of South Africa (Le Roux et al. in Kirsten et al. 2008). The region is far from urban
centers and home to flocks of free roaming sheep. The vegetation of this region comprises a variety of different
species of wild herbs with limited grass growth.

2 See http://www.karoomeatoforigin.com/karoo-standards/ for the complete list of protocols.

% In general, veldt refers to uncultivated grass and shrub land in southern Africa. Karoo veldt specifically refers to
a combination of different species of indigenous wild herbs.



meant that it was now illegal to label a product as “Karoo Lamb” if it is not certified under the
Karoo Meat of Origin certification scheme (Kirsten, 2011).

Following the establishment of the certification mark, Karoo farmers, abattoirs, processors,
retailers and other outlets can apply to use the certification mark. The certification scheme, as
a system of auditing and certification, has the responsibility to prevent supply chain
stakeholders from exploiting the marketing potential that rests in the name “Karoo”, by selling
lamb products, that do not comply with the scheme’s protocols, as “Karoo Lamb”. The
certification of Karoo Lamb furthermore assumes that the consumer is willing to pay a price
premium for these products, of between 0.07 and 0.15USD per kg carcass weight* (in previous
years) (van Zyl et al., 2013). This potential price premium makes the concept of Karoo Lamb
even more attractive for farmers, abattoirs, processors and retail outlets.

Although all the entities in the Karoo Lamb supply chain can act opportunistically (by not
complying with the stipulated protocols), and probably do from time to time, the paper focuses
mainly on the Karoo farmers’ since the essence of the Karoo Lamb product is rooted in the
unique production practices. In the Karoo Lamb case, the farmers are found to behave
opportunistically specifically by breaching the certification scheme’s free range on indigenous
Karoo vegetation protocol.

During some initial conversations with the certified Karoo abattoirs, they revealed instances
where they had to reprimand opportunistic farmers for violating the Karoo Lamb protocols.
These farmers would feed their lambs, either in feedlots or on Lucerne (alfalfa) fields, to realize
a higher price for a better carcass, and then market the lambs as Karoo Lamb to capture the

potential price premium paid for Karoo Lamb.

4 Income from premium: Average farm with 500 lambs x 22 kg carcass x 0.07 USD premium/kg = 770 USD
Average farm with 500 lambs x 22 kg carcass x 0.15USD premium/kg = 1650 USD



The opportunistic behavior of farmers does not only increase the risk of reputational damage
to the Karoo Lamb name if non-compliance with protocols are revealed but also puts the
reputation of the other stakeholders at risk. Continued opportunistic behavior can potentially
lead to the collapse of the Karoo Lamb name, especially if consumers decide to boycott Karoo
Lamb because they feel cheated in that they pay premium prices for commodity lamb products.

Clearly, the opportunistic behavior of farmers may damage the reputation of Karoo Lamb
and could potentially lead to welfare losses to every stakeholder participating in the Karoo
Lamb supply chain. Adequate measures to safeguard the Karoo Lamb supply chain will reduce
opportunism, which will result in absolute gains due to the supply chain stakeholders’ complete
commitment to the transaction (Lippert et al., 2014; Williamson, 1999). These safeguards
usually include a monitoring system, to monitor supply chain stakeholders for opportunistic
behavior, and enforcement mechanisms, to enforce penalties for opportunistic behavior and
incentives to reward principled behavior.

Upon its establishment, the certification scheme appointed the South African Meat Industry
Company (independent third party) to conduct the audits for certification as well as the follow-
up inspections for compliance on behalf of the certification scheme. Currently, it seems like
the certification scheme has a handle on ensuring protocol compliance among the abattoirs,
processors, and retailers; these entities are audited annually with the danger of losing their
certification if non-compliance is suspected. However, to monitor and reprimand the
opportunistic farmers that are scattered throughout the very remote Karoo region® has proven
to be more challenging. The measures stipulated to monitor farmers include scheduled audits
every four years and the (often empty) promise of an annual unscheduled audit with the danger

of losing their certification if opportunism is suspected. Moreover, all the stakeholders are

5 Up to date, a total of 209 Karoo farmers have been certified, which relates to a total of 417 farms covering close
to two million hectares across the almost 46 million hectare Karoo region.



allowed to reapply for permission to use the certification mark if their certification was revoked
for whatsoever reason (KMOQOO, 2016). Even though the certification scheme stipulated their
measures to deal with opportunistic stakeholders on their official website, very few of the
stakeholders (specifically the farmers), are aware of these monitoring and enforcement
mechanisms.

It is in this context, that the paper aims to identify measures that can safeguard the farmer-
abattoir transaction against the opportunistic behavior of farmers to assure the credibility of

Karoo Lamb, in an attempt to increase the overall success of the Karoo Lamb supply chain.

3. The theoretical framework and research hypotheses

Trust, in particular between stakeholders in differentiated supply chains, becomes
significantly more important due to the higher degree of interdependencies (La Londe in Kwon
& Suh, 2005). For stakeholders participating in differentiated agricultural supply chains, with
increased interdependencies because of pooled reputational capital, trust and the importance of
information sharing become even more important. The more the supply chain stakeholders trust
each other, the more likely they are to share information with each other (Eckerd & Hill, 2012)
and the less likely they are to act opportunistically (Wang et al., 2014; Wang et al., 2013;
Chymis et al., 2007). Exploring the relationship between information sharing and opportunistic
behavior is therefore postulated.

Hypothesis 1: Information sharing between the farmer and the abattoir has a negative effect
on the opportunistic behavior of the farmer

“It is trust — not power, wealth, or even love — that is the most important operational resource
in our society. Why? Without trust, we would simply be unable to act.” (Eisenegger, 2009).

Trust is having confidence in each other’s reliability and integrity, and on the expectation that



the one has the other’s best interest at heart (Jones & George, 1998; Williamson, 1993).
Although Fawcett et al. (2007) regard information sharing as the most important factor for
successful supply chain relationships and performance, the exchange of information requires
trust between supply chain stakeholders (Kwon & Suh, 2005). However, the level of trust
between two supply chain stakeholders often dictates the type and detail of the information
shared between them. A relationship is, therefore, expected between the trust that the farmer
has in the abattoir, and the information that the farmer shares with the abattoir.
Hypothesis 2: The farmer's trust in the abattoir has a positive effect on the information that
the farmer shares with the abattoir

According to Hines (1995), organizations form networks based on the need to exchange
resources. This is especially true in the vast Karoo region, where the townsfolk and neighboring
farmers rely heavily on one another. To that end, although relatively isolated, close-knit
communities are formed in which resources and information are shared®. By being part of a
network, farmers gain access to valuable information. Information obtained and shared within
a network function as a mechanism for reducing information asymmetries and subsequent
opportunistic behavior (Lu 2007). Recent studies that investigated the relationship between
networks and information sharing implied that farmer networks might stimulate information
sharing for improved technology adoption (Manson, 2016; Burbi, 2016; Ward & Pede, 2015),
enhanced conservation (Rosman, 2015) and better-performing collectives (Ostrom, 2014) or
cooperatives (Bijman et al., 2012). Most of the research did not explicitly focus on the impact
of networks on information sharing. However, Jraisat et al., (2013) did find that networks
triggered information exchange in supply chains. It is, therefore, expected that farmers who

participate in a network are not only more likely to share information within the network but

& Most of the farmers (92%) belong to a farmer’s union that hold monthly meetings during which information on
many different aspects are shared by either the community or an expert in the field. Some of the farmers (20%)
belong to a smaller study group where confidential information, such as finances, are shared among the farmers.
These farmer’s unions and study groups include both certified Karoo Lamb, and non-certified farmers.



are also more likely to exchange information with the rest of the supply chain to achieve their
common goal.
Hypothesis 3: Positive psychographic variables of farmers participating in farmer networks
have a positive effect on the information shared between farmers and abattoirs

Although the farmers’ loyalty to the Karoo region and their common goals, led to the
formation of the certification scheme, it is unclear whether or not the farmers are satisfied with
the certification scheme’s efforts to protect the Karoo name from exploitation. Farmer
satisfaction is an important consideration, since a person’s satisfaction with a service, is often
used to predict future usages of that service (Newman & Werbel, 1973). Satisfied customers
are more likely to continue using the service, share their positive experiences and are less
receptive to a competitor’s offerings. This demonstrates the fact that a relationship between
satisfaction and loyalty exist, namely that satisfaction may lead to increased loyalty (Gallarza
et al., 2016; Awan & Rehman, 2014). Although studies that focus on the effect of customer
satisfaction on loyalty are abundant in market research (see inter alia Gallarza et al., 2016;
Pappu, 2016; and Mutonyi, 2016 for an agricultural study) the relationship between satisfaction
with, and loyalty towards an agricultural collective organization, such as Karoo Lamb, are not
researched explicitly. The farmer’s satisfaction with the certification scheme’s efforts to protect
the geographical value of the Karoo Lamb product is, therefore, expected to positively
influence the farmer's loyalty to the certification scheme. Moreover, although specific research
on the relationship between satisfaction and information sharing is scarce, it is postulated that
farmers who are satisfied with the performance of the certification scheme would be (more)
willing to share (more) information in an attempt to reach their common goal.
Hypothesis 4: Farmer satisfaction with the certification scheme has a positive effect on farmer

loyalty to the establishment of the differentiated product



Hypothesis 5: Farmer satisfaction with the certification scheme has a positive effect on the
information shared between the farmer and the abattoir

The farmers and abattoirs participating in the Karoo Lamb supply chain can be viewed as
nodes embedded in a network of organizations that simultaneously facilitate and constrain their
interests and actions (Nohria & Eccles, 1992; Powell, 1990). Various definitions for networks
are present in the literature (see inter alia Claro, 2004; Ménard, 2002; Omta et al., 2001), all
of which describe a network as a coalition of organizations that recognize that they can benefit
from pooling their resources to achieve a common goal. The effect of loyalty on specifically
social network participation has recently received much attention (Zamanian & Khanlari, 2015;
Gamboa & Goncalves, 2014). Since a farmer network is also a type of social network, farmer
loyalty is expected to influence farmer participation in the network. Moreover, the close-knit
farming community in the Karoo region is rooted in social relationships and is a good example
of a network based on mutual trust, loyalty to the cause and their shared goals. It is therefore
postulated that the farmers’ loyalty to the Karoo region led to the development of farmer
networks (study groups, farmer’s associations, community networks, and the certification
scheme) to achieve their shared goals (protect the Karoo name from exploitation).
Hypothesis 6: Farmer loyalty to the establishment of the differentiated product and its origin
has a positive effect on the general psychographic variables of farmer networks

The paper aims to make the following theoretical contribution to the knowledge base; to
identify and evaluate the different factors that impact (directly or indirectly) on the farmers’
tendency to behave opportunistically (see Assefa Wendimu et al., 2017 for a recent addition to
the knowledge base). The theoretical objective is achieved through a novel application of the
PLS-SEM approach to identify the factors most likely to impact on the farmers’ tendencies to
behave opportunistically. The paper is expected to act as a point of departure on which future

research can build to enhance the understanding of the somewhat unexplored (especially in the

10



context of agricultural transactions) concept that is opportunistic behavior (Fig. 1). In doing so,
the paper is able to make a practical contribution; to develop strategies that can be implemented
by the custodians of differentiated products and by the broader industries of these products, to

prevent opportunistic behavior, at least for now, among farmers.

4. Methodology and research context

4.1 Research design

From the total population of 209 certified Karoo Lamb farmers, 73 farmers’ were
interviewed on their farms in the Karoo region. These farmers were identified by using
convenience sampling, specifically the referral sampling method.

Although the certification scheme has an elaborate database of their certified members, most
of the farmers were unable to provide their GPS coordinates to be captured. This shortcoming
made it exceptionally difficult to track down these farmers for interviews. Keeping the vastness
of the Karoo region (totaling 46 million hectares) in mind, endeavoring to locate 73 farmers
(farming on a total of approximately two million hectares) would have been a laborious and
expensive task if a random sampling method was used instead.

As a result, appointments were scheduled with the managers of three of the five certified
abattoirs located in the central Karoo region during May of 2015. These abattoirs assisted with
the identification and locality of the certified farmers in each of the districts surrounding the
abattoirs. During June and July of 2015, interviews were scheduled with each of the 73 certified

farmers to complete structured questionnaires that contained predominantly five-point Likert

" The sample of 73 farmers comply with both the 10 times rule of thumb fostered by Barcley et al. (1995) as well as the
more differentiated rules of thumb for structural equation modelling, presented by Cohen (1992). The sample size is
also in line with the minimum of 50 observations recommended by Sideridis et al. (2014) and lacobucci (2010) for
structural equation modelling.

11



scale questions going from strongly disagree (1) to strongly agree (5). These questions
(summarized in Table 4 of the online appendix) were developed specifically to be used as
indicators to explain the latent variables identified as; farmer satisfaction, trust in the abattoir,
farmer loyalty, farmer network, information sharing and opportunistic behavior.

The questions related to farmer satisfaction mainly focused on the farmer’s level of
satisfaction with the management of the certification scheme, the way in which the Karoo Lamb
product is marketed, and whether or not the farmer felt that he or she gained (financially or
otherwise) from being a certified member. The trust in the abattoir construct included questions
about the relationship the farmer had with the abattoir, and whether or not the farmer saw the
abattoir as a trustworthy business partner with a good reputation in the Karoo community. The
farmer loyalty construct referred to the farmer’s loyalty towards the Karoo region and the
development thereof, his or her loyalty to the certification scheme and to what extent the farmer
supported the protection of the Karoo name against exploitation.

The farmer network construct was examined by focusing on the farmer’s opinion of his or
her neighboring farmers since these farmers are likely to participate in the same network
(farmer association or study group). The questions inquired about their opinion of their
neighbors’ trustworthiness, reputations, and integrities, to what degree they are loyal to the
certification scheme, and to what extent do they support the development of the Karoo region.
The questionnaire included a section where the farmers were asked to express an opinion of
themselves by using the same criteria, but the results were biased towards strongly agree and
were, therefore, excluded from the analysis.

The information sharing construct focused on how well the farmer shares information with
the abattoir, as well as the types of information that the farmer is likely to share with the
abattoir. These include information on feed, diseases, droughts and the quantity of lamb to be

marketed to the abattoir.
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In an attempt to prevent measurement error, some of the questions were repeated somewhat
differently elsewhere in the questionnaire, especially the questions related to the farmers’
tendencies to behave opportunistically. The farmers were asked directly if they have feedlots
and Lucerne fields on their farms and whether or not they used these facilities. Later on in the
questionnaire, the farmers were asked if they ever marketed lamb from a feedlot or Lucerne
field to the abattoir as Karoo Lamb. As a control, they were also requested to comment on their
neighbors’ tendencies to behave opportunistically by marketing fed lamb to the abattoir as
Karoo Lamb. In a further attempt to ensure the honesty of farmers about their behavior, the
reasoning behind the study was explained as an endeavor to understand the farmers’ role in the
Karoo Lamb supply chain, without explicitly mentioning opportunistic behavior.

One after the other, all the questions related to opportunistic behavior were tested in the
PLS-SEM path model, and the results analyzed. In the end, the questions related to whether or
not farmers have feedlots and Lucerne fields that are in use demonstrated acceptable
significance levels and were therefore used as proxy indicators for the latent opportunistic
behavior construct.

In general, the indicator correlation matrix (included in the online Appendix - Table 5)
demonstrate high positive correlations between the indicators of the same construct. Some of
the indicators that showed weaker relationships with the other indicators of the same construct
include the relationships between; (i) farmer satisfaction with the marketing of Karoo Lamb,
and the extent to which the farmer gained from being part of the certification scheme, and (ii)
how well the farmer share information with the abattoir and the information that is shared
relating to droughts experienced on the farm.

The correlation matrix showed a weak negative relationship between the utilization of
feedlots and the use of Lucerne fields. This is to be expected since some of the farmers had

both facilities on their farms and elected to, at certain times, only use one of the two.
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The descriptive statistics indicated that on average, almost half of the surveyed farmers
utilized their feedlots and Lucerne fields to get lambs market ready. Equally troublesome for
the certification scheme is the fact that, on average, only some farmers shared information
related to supplementary feed fed to lambs, and animal diseases with the abattoir (online

appendix Table 3).

4.2 Empirical method

A structural equation modeling (SEM) approach, specifically the partial least squares (PLS)
method was applied to explain the structure among the unobserved latent variables by using
observed variables (Hair et al., 2014). The PLS approach to SEM, initially developed by Wold
(1982), has been widely adopted for analyzing complex situations where theories are not well
developed (Garson, 2016; Wong, 2013; Hwang et al., 2010).

PLS-SEM does not require normally distributed data, which makes relatively small sample
sizes acceptable, especially if the variables are reliable, the effects strong, and the model not
overly complex (Sideridis et al., 2014 & lacobucci, 2010). The PLS-SEM approach can,
furthermore, handle multicollinearity among the independent variables and is robust in the face
of data noise and, depending on the software used, missing data. PLS-SEM also allows for the
simultaneous analysis of all structural relationships among many constructs (based on several
indicator variables) which ultimately leads to more accurate results and stronger predictions
(Hair et al., 2014). Unlike other SEM techniques, PLS-SEM permits the inclusion of single
item measures to explain latent variables.

On the other hand, the primary and most often referred to shortcoming of PLS-SEM is the
inconsistency of the latent variables and the biasedness of the latent variable relationships that

are reflected in the path coefficients. The result of this biasedness is that the path coefficients
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are often underestimated, while the measurement model loadings are typically overestimated.
Although this applies in particular to models with small samples, simulation studies found PLS-
SEM bias to be present at very low levels and is therefore of limited relevance (Hair et al.,
2014). Other disadvantages include difficulties in interpreting the loadings of the latent
variables because they are abstract, complex and not directly observable and the fact that PLS-
SEM cannot measure undirected correlation (Fornell & Cha, 1994).

The advancement of PLS-SEM as an analytical tool has recently been applied to a number
of studies in the agricultural domain; see inter alia, Franken et al. (2017), Ragasa and Golan
(2014), Ji (2012), Franken et al. (2010), Han (2009), Dentoni et al. (2009), Van Ittersum et al.
(2007), Lu (2007), Pennings and Garcia (2001), and Pennings and Leuthold (2000). However,
the application of the PLS-SEM approach to opportunistic behavior in agricultural transactions
has received limited attention. The application of PLS-SEM to the Karoo Lamb case, primarily
to determine the factors impacting on the opportunistic behavior of farmers, is therefore of

particular interest.

The SEM, adopted from Bollen (1998), is represented by the following equations:

x=MAE46 (1)
y=Mn+e 2
n=Bn+T{+{ 3)

Equations one and two are factor-analytic measurement models that link observable
indicators to the unobservable latent constructs. The vectors x and y represent the measures of
the independent and dependent constructs in the vectors ¢ and n respectively. The coefficient
matrices are represented by A* and A with measurement errors contained in the vectors § and

€. Equation three signifies the path model with path matrices B and I' denoting the path

15



coefficients between dependent constructs and the coefficients between independent and
dependent constructs respectively. The disturbance term ¢ represents the errors in the path
model equation.

The analysis was conducted with the SmartPLS3 software (Ringle et al., 2015), which is
widely used for PLS-SEM path modeling. The SmartPLS3 algorithm provides empirical
measures that are used to determine how well the theory fits the data (Dijkstra, 2010). The
SmartPLS3 bootstrapping and blindfolding techniques can furthermore be applied to determine
the significance (by estimating the standard errors for each hypothesized relationship) of the

relationships and the predictability of the PLS-SEM model respectively (Hair et al., 2014).

5. Results

The evaluation of the empirical results follows a two-step process in which the relationships
between the indicators and constructs (measurement model), and the relationships between the
constructs (structural model) in the PLS-SEM path model are assessed separately but

consecutively (Hair et al., 2014).

5.1 Measurement model evaluation

The constructs indicate robust internal consistency with most of the composite reliability®

values well above the 0.7 cut-off point. The constructs furthermore demonstrate mostly high

levels of convergent validity® with average variance extracted values well above the 0.5 rule of

8 Composite reliability is a measure for internal consistency reliability, and measures the reliability based on the
intercorrelations of the indicator variables. Values between 0.7 and 0.9 are regarded as satisfactory, and values
between 0.6 and 0.7 are acceptable for exploratory research (Hair et al., 2014).

% Average variance extracted (sum of the squared outer loadings divided by the number of indicators) is used to
determine convergent validity. Convergent validity measures the extent to which one indicator correlates
positively with other indicators of the same construct (Hair et al., 2014).
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thumb. In addition, the correlation matrix (indicated in bold in Table 5 in the online appendix)
demonstrates mostly positive and strong correlations with indicators of the same construct. An
assessment of the cross-loadings and the Fornell-Larcker criterion provide evidence for the
discriminant validity'® of the modeled constructs (Table 1).

The empirical results of the reflective measurement model are indicative of a robust model
based on reliable and valid measures. The relationships between constructs in the structural

model and the model’s predictive capabilities can now be evaluated.

5.2 Structural model evaluation

The structural model serves to test the relationships between the latent constructs. Because
PLS-SEM applies ordinary least squares regression (OLS) to estimate path coefficients a
collinearity test is required to prevent biasedness among path coefficients before assessing the
structural model (Hair et al., 2014). In order to evaluate the collinearity of the structural model,
an assessment of the predictor constructs’ variance inflation factors are required. The observed
variance inflation factors of below 5 indicate that collinearity among the predictor constructs
is not a problem, and the systematic evaluation of the structural model is permitted (Table 2).

An assessment of the R? values demonstrates the structural model’s predictive accuracy.
The R? value for opportunistic behavior (R?=0.070) are considered to be relatively weak, even
for studies on agent behavior, but the exploratory nature of this study renders its inclusion
noteworthy. The R? values for farmer network (R?=0.144) and farmer loyalty (R?=0.113) are
considered to be moderate. The R? value for information sharing (R?=0.387) can be seen as

high for behavioral studies (Hair et al., 2011). Although the R? values are relatively low,

10 Discriminant validity is a measure of individuality and measures the extent to which one construct is truly
different from another construct to ensure that two or more constructs do not capture the same phenomena. The
Fornell-Larcker criterion, an approach that compares the square root of the average variance extracted values with
the latent variable correlations, is used to determine discriminant validity (Hair et al., 2014).
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including more constructs to the structural model for the sake of increasing the coefficient of
determination might destroy the ultimate goal of model parsimony (Hair et al., 2014).

The R? value is furthermore used to determine the effect size (f2). The structural model
indicates strong effects between trust in the abattoir and information sharing (f>=0.200). The
medium effects include that of farmer loyalty on farmer network (f?=0.168), and farmer
satisfaction on farmer loyalty (f>=0.128). The other constructs, on the other hand, demonstrate
small effect sizes with > values ranging between 0.092 (farmer network on information
sharing) and 0.075 (information sharing on opportunistic behavior).

The structural model demonstrates predictive relevance since the Q? values although small
(ranging from 0.135 for information sharing to values as low as 0.003 for opportunistic
behavior), as is expected for theory development, are greater than zero (Fornell & Bookstein,

1982).

5.3 Evaluating the hypothesized relationships

The path coefficients indicated in the structural model demonstrates relatively robust and
significant relationships between all the constructs contained in the model, except for the direct
relationship between farmer loyalty and information sharing that are not significant. The
indirect relationships between farmer loyalty and information sharing via farmer network and
farmer satisfaction are however significant (Fig. 2).

The PLS-SEM analysis of the structural model revealed a positive relationship between
farmer loyalty and farmer networks (=0.379; p-value=0.000), confirming the hypothesized
relationship. The farmer’s loyalty to the Karoo region, the unique Karoo Lamb product that
they produce, and their determination to protect the geographical value attached to the Karoo

name provides them with a shared goal to find like-minded farmers with whom to build
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networks. Farmer satisfaction furthermore demonstrated a positive relationship with farmer
loyalty (B=0.337; p-value=0.042). This hypothesis supports the notion that the farmer’s
satisfaction with the performance of the certification scheme, to protect the geographical
indication, impacts positively on their loyalty to protect the Karoo name against exploitation.

One of the reasons why farmers establish networks in farming communities is to share
information. The network’s common goal, to protect the Karoo name against exploitation, is
therefore expected to inspire honest information sharing with the abattoir. The results
confirmed the positive effect that farmer networks have on information sharing ($=0.259;
p-value=0.022). Farmers who participate in farmer networks are expected to, frequently, share
information regarding droughts, feeding practices, and disease treatments, with the abattoir as
a dedicated effort to reach the common purpose of the network. Comparably, farmer
satisfaction has a positive effect on information sharing (f=0.216; p-value=0.037). Farmers
who are satisfied with the efforts of the certification scheme and the abattoir, to protect Karoo
Lamb against exploitation, are more likely to build long-term relationships with these
stakeholders. Farmer satisfaction, in turn, encourages the farmer to share information,
specifically about droughts, supplementary feed, lamb numbers, and diseases. It is especially
important that farmers share this information with the abattoir since it relates directly to the
free range, and free from antibiotics protocols. If farmers violate these protocols and the
abattoir are not informed, the reputation of Karoo Lamb can be harmed. Moreover, trust in the
abattoir has a positive effect on information sharing (p=0.371; p-value=0.003). The more the
farmer trust the abattoir as a business partner the more likely the farmer will be to share
information regarding the production practices with the abattoir.

As the most important factor for successful supply chain relationships, it was expected that
information sharing would play a significant role to reduce the opportunistic behavior of

farmers. The PLS-SEM results supported this hypothesis (B=-0.264; p-value=0.008). The more
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information the farmer shares with the abattoir regarding droughts, feeding practices, and
disease treatments, the less likely he will be to act opportunistically by, for example, delivering
lamb as Karoo Lamb that has in fact been reared in a feedlot or on Lucerne fields. Moreover,
the frequent exchange of relevant information is likely to deepen the level of trust between the
farmer and the abattoir, which will further reduce the farmer’s tendency to behave

opportunistically.

6. Applicability of the findings

The many efforts to upgrade commodity supply chains to more differentiated chains
increased the interdependencies between supply chain stakeholders (in this case the farmer and
the abattoir) and increased their exposure to behavioral uncertainties (Wever, 2012). The Karoo
Meat of Origin certification scheme was the first attempt in South Africa to differentiate and
protect a region of origin meat product. Although the certification scheme has come a long way
in protecting the value embedded in the name “Karoo”, many loopholes for opportunistic
behavior still exist. Misconduct on the farmers’ side regarding the vulnerable free range on
indigenous Karoo veldt claim may have disastrous consequences since the essence of the Karoo
Lamb product is embedded in this claim.

The purpose of this study was to suggest, to not only the KDF and the certification scheme
but also to the broader red meat industry, strategies aimed at safeguarding farmer-abattoir
transactions against opportunistic behavior in differentiated meat supply chains by identifying
factors most likely to influence opportunistic behavior.

Although the results should be interpreted with caution due to the theory development nature
of PLS-SEM path modeling, the initial results revealed some interesting findings. The four

most important relationships to consider for practical application in differentiated meat supply
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chains (such as Karoo Lamb) are the relationships between farmer loyalty and farmer network,
farmer network and information sharing, trust in the abattoir and information sharing, and
information sharing and opportunistic behavior.

The successive relationships between farmer network, information sharing, and
opportunistic behavior are indicative of the catalytic effect of farmer networks to improve
information sharing among farmers, and with abattoirs. The farmers’ loyalty to the abattoirs
(60.3% of the farmers only deliver to one abattoir, and 27.4% of the farmers have been
delivering to the same abattoir for more than 30 years) ensures that the farmers and the abattoirs
share information easily. It might, therefore, be in the interest of the certification scheme and
the KDF to support farmer networks, to stimulate information sharing between the farmers and
the abattoirs to inhibit the opportunistic behavior of farmers eventually. Opportunistic behavior
is even more likely to be inhibited when information regarding opportunistic farmers is
available, and members of the network are willing to act jointly against the opportunistic
farmer®®,

Additionally, abattoirs should focus on building stronger, trust-centered relationships with
the farmers. Stronger relationships are likely to stimulate information sharing with the abattoir,
specifically information concerning the deviations from protocols by the farmer, to safeguard
the farmer-abattoir transaction against opportunistic behavior.

Satellite technology might also play a role in combatting farmers’ tendencies to behave
opportunistically. If the certification scheme invests in the collection of certified farmers’ GPS
coordinates, satellite technology, such as Google Earth, can enable the certification scheme to

at least monitor the use of Lucerne fields and feedlots for rearing Karoo Lamb. Unfortunately,

11 The surveyed farmers agreed that opportunistic farmers should be expelled from the certification scheme forever
(35.6%), for five years (26%), or for three years (38.2%). As further support, the majority of the farmers (85.7%)
believed that they should be monitored by members of the collective by means of self-monitoring (13.9%), and
by the other Karoo Lamb farmers (4.7%). The rest of the farmers felt that monitoring through the certification
scheme (9.4%), by the general farmer’s union (4.7%), and by the independent third party, currently responsible
for the monitoring (1.2%), would be sufficient.
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this technology will not be able to spot farmers who provide excessive (more than 300g per
lamb per day) supplementary feed on the veldt, which remains a problem, especially during
times of drought.

Correspondingly, the findings suggest that red meat industries with differentiated product
supply chains, through their various associations, should concentrate their managerial efforts
to promote information sharing between farmers and abattoirs. Information sharing between
the farmer and the abattoir is crucial especially when it comes to assuring credence attributes
such as free range, hormone and antibiotic free or from a specific region. In supply chains with
a strong collective presence, attempts to strengthen communion in farmer networks might be
sufficient to encourage information sharing among farmers, and with abattoirs. However, in
supply chains where a collective organization is lacking, investments in comprehensive farm-
to-fork traceability systems might be required to enforce information sharing. Overall, it is
expected that improvements in information sharing would reduce the uncertain behavioral
dimension, thereby limiting the opportunistic behavior of farmers and ultimately safeguarding

the unacquainted consumers of differentiated products against deception.

7. Recommendations for future research

In a consumer driven world, where consumers are longing a connection with their product’s
origin and are becoming more concerned with the protocols under which their products are
produced, there are definite values to be captured from differentiated product supply chains.
However, to successfully capture this value, consumers should be certain of the origin and the
production protocols that they are often willing to pay a premium for, and they should

ultimately be protected from exploitation by opportunistic supply chain stakeholders.
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Although the paper originated from a practical problem of opportunistic behavior faced by
the Karoo Lamb supply chain in South Africa, the paper also functions as a point of departure
for future studies relating to opportunistic behavior in other differentiated supply chains.
Further research in other differentiated meat supply chains is expected to make exciting
discoveries regarding additional factors that influence opportunistic behavior. These factors are
likely to increase the number of indicators per latent variable for more robust structural
equation models with higher path coefficients and stronger relationships between latent
constructs.

Furthermore, determining the factors that have an impact on opportunistic behavior is
especially challenging since the data focused almost exclusively on the farmer’s perceptions,
or on the farmer’s honesty about his/her own production and marketing practices. As a result,
the set of indicators used for opportunistic behavior might be incomplete. It would, therefore,
be valuable if future research focuses on additional measures that will produce complementary
indicator variables, in particular for the opportunistic behavior construct, and for the constructs
related to opportunistic behavior such as, farmer networks, farmer satisfaction, and information
sharing constructs. Variables with higher reliability scores are expected to yield higher path
coefficients from which additional inferences can be made.

Additionally, future studies can explore completely different ways in which to determine
whether farmers tend to be opportunistic in their production and marketing decisions. One of
the avenues that can be explored includes field experiments, specifically randomized controlled
trials (see Saenger et al., 2014 for a field experiment in Vietham). These randomized controlled
trials allow supply chain stakeholders to make decisions in their natural environments. A field
experiment approach, although time-consuming and expensive, is sure to bring alternative

strategies for preventing opportunistic behavior among Karoo Lamb farmers.
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Opportunistic behavior can occur throughout the supply chain. This study, however, only
focused on the factors that impact on the farmer’s tendency to behave opportunistically. A
study that includes all the stakeholders participating in the supply chain might, therefore, be
particularly interesting. Specifically, to explore the factors that lead other stakeholders to
behave opportunistically, which can be utilized to suggest organization specific strategies, to
safeguard transactions against opportunistic behavior.

Finally, future studies could eventually lead to comparative studies to determine the impact
of culture, norms, and beliefs on the opportunistic behavior of farmers residing in different
countries, governed by different institutions, and participating in various differentiated product

supply chains.
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Fig. 1. Conceptual path model of the factors impacting on opportunistic behavior
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Table 1

Summary of the reflective measurement model results

Construct Composite Average variance Discriminant
reliability extracted validity
Farmer loyalty 0.893 0.735 Yes
Farmer network 0.891 0.579 Yes
Farmer satisfaction 0.807 0.518 Yes
Trust in the abattoir 0.939 0.837 Yes
Information sharing 0.829 0.494 Yes
Opportunistic behavior 0.630 0.467 Yes
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Table 2

Summary of the variance inflation factors

Variance inflation factors

Farmer Farmer  Information Opportunistic
Construct ) ]
loyalty network sharing behavior
Farmer loyalty 1.000
Farmer network 1.198
Farmer satisfaction 1.000 1.000
Trust in the abattoir 1.120
Information sharing 1.000
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Table 3

Summary statistics of indicators

Indicators Mean  Minimum Maximum Standard
deviation
x1: Satisfied scheme managed 4.20 1.00 5.00 1.19
x2: Satisfied marketing Karoo Lamb 3.87 1.00 5.00 1.38
x3: Gained from being certified 3.48 1.00 5.00 1.79
x4: Being certified exceed expectations 2.96 1.00 5.00 1.68
x5: Abattoir trustworthy 4.85 3.00 5.00 0.40
X6: Abattoir good reputation 4.85 3.00 5.00 0.40
X7: Good relationship with abattoir 4.86 2.00 5.00 0.45
yl: Support region development 4.94 3.00 5.00 0.28
y2: Support protection 4.90 2.00 5.00 0.45
y3: Loyal to scheme 4.86 1.00 5.00 0.61
y4: Other farmers loyal to scheme 4.01 1.00 5.00 0.98
y5: Other farmers support region development 4.34 3.00 5.00 0.79
y6: Other farmers integrity 414 2.00 5.00 0.69
y7: Other farmers good reputation 412 3.00 5.00 0.73
y8: Other farmers best interest 4.01 2.00 5.00 0.84
y9: Other farmers trustworthy 3.92 1.00 5.00 0.86
y10: Share info supplementary feed 3.15 1.00 5.00 1.86
y11: Share info drought 3.24 1.00 5.00 1.74
y12: Share info quantity lamb 4.90 3.00 5.00 0.34
y13: Share info disease 3.10 1.00 5.00 1.79
y14: Exchange info well 4.36 1.00 5.00 1.10
y15: Feed in feedlot (binary: 1=yes; 0=no) 0.51 0.00 1.00 0.50
y16: Feed on Lucerne fields (binary: 1=yes; 0=no)  0.52 0.00 1.00 0.50

Note: N=73. Scale responses were used for most indicators except where otherwise indicated.
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Table 4

Overview of the constructs and related indicators

Construct/Indicator

Explanation

Farmer loyalty

Support region development
Loyal to scheme
Support protection

I support the development of the Karoo region.
I am loyal towards the Karoo Meat of Origin certification mark.
I support the protection of the Karoo name against exploitation.

Farmer network

Other farmers are trustworthy

Other farmers good reputation
Other farmers integrity

Other farmers best interest

Other farmers support region
development

Other farmers loyal to scheme

The other farmers in my community are trustworthy business
partners.

The other farmers in my community have a good reputation.

The other farmers in my community have integrity.

The other farmers in my community have other’s best interest at
heart.

The other farmers support the development of the Karoo region.

The other farmers are loyal towards the Karoo Meat of Origin
certification scheme.

Farmer satisfaction

Satisfied scheme managed
Satisfied marketing Karoo
Lamb

Gained from being certified
Being certified exceed
expectations

I am satisfied with the way in which the scheme is managed.
I am satisfied with the way in which Karoo Lamb is marketed.
I gained from being part of the certification scheme.

Being part of the certification scheme exceeded my expectations.

Trust in the abattoir

Good relationship with
abattoir

Abattoir good reputation
Abattoir trustworthy

I have a good relationship with the abattoir.

The abattoir has a good reputation in the community.
The abattoir with whom | do business is trustworthy.

Information sharing

Share info supplementary feed
Share info disease
Share info drought

Share info quantity lamb

Exchange info well

I share information about supplementary feed with the abattoir.

I share information about animal diseases with the abattoir.

I share information about droughts on my farm with the abattoir.
I share information about the quantity of lambs delivered with the
abattoir

The abattoir and | share information well.

Opportunistic behavior

Feed in feedlot
Feed on Lucerne fields

I make use of a feedlot when lambs are not market ready.
I have lucerne fields on my farm for lamb feeding purposes.
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Table 5

Indicator correlations

X1 X2 X3 x4 X5 X6 X7yl y2 y3 v4 y5 y6 y7 y8 y9 yl0 yi1l vyl12 yl13 yl4 yl15 yi16
Farmer satisfaction
x1 1.00
x2 051 1.00
x3 033 015 1.00
x4 037 034 055 1.00
Trust in the abattoir
x5 041 025 0.09 0.03 1.00
x6 026 020 0.07 006 0.70 1.00
x7 035 020 006 011 0.78 074 1.00
Farmer loyalty
yl 027 -009 013 0.08 016 017 016 1.00
y2 026 0.06 027 008 005 -002 -001 070 1.00
y3 041 011 021 017 002 003 0.03 060 049 1.00
Farmer network
y4 021 001 010 017 018 022 016 020 016 024 1.00
y5 036 -001 012 014 021 016 025 021 026 033 059 1.00
y6 012 -005 -001 0.03 018 023 024 -003 -004 014 043 033 1.00
y7 034 012 004 012 017 017 023 017 025 029 042 054 065 1.00
y8 049 019 007 012 020 017 0418 029 033 030 037 050 050 0.75 1.00
y9 031 007 028 021 008 013 015 015 012 043 034 033 064 054 048 1.00
Information sharing
yl0 014 002 012 030 017 005 0418 018 0412 019 031 015 025 039 035 033 1.00
yl1 022 000 014 029 021 017 026 022 002 023 010 013 025 028 027 036 060 1.00
yl2 032 016 006 007 058 041 064 009 002 000 017 028 018 028 029 0412 027 025 1.00
yl3 029 014 026 026 007 -004 017 017 0411 019 021 012 014 022 023 024 062 046 027 1.00
yl4 033 010 021 018 038 028 052 020 019 005 010 026 012 023 033 018 035 019 043 032 1.00
Opportunistic behavior
yl5 -010 -012 -004 -016 -010 -0.00 -0.10 011 020 002 -0.02 009 002 006 013 -007 -018 -0.22 -0.10 -0.14 -0.01 1.00
yl6 010 -0.04 007 002 013 011 0.08 -008 -016 001 017 014 012 -009 -0.04 -0.08 -025 -0.08 020 0.06 -0.02 -0.05 1.00

Note: N=73. Indicator notation, assigned in Table 3, is used in Table 5. x1 to x7 refer to the indicators of independent constructs (farmer satisfaction and trust in the abattoir)
and y1 to y16 refers to the indicators of the dependent constructs (farmer loyalty, farmer network, information sharing and opportunistic behavior.
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