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Abstract Spain is the first European producer and exporter of fresh fruits and 
vegetables. SMEs need to join forces, through collaboration, to make a continuous 
innovative effort to add value to the sector and face foreign competition. A collab-
orative network is the way for companies to share abilities and resources, process-
es and technology. This paper presents the development of a logistic network 
model, for the fruit-and vegetable companies, based on maturity models. This ap-
proach will allow evaluating, in an objective way, the state of the companies and 
the network from the views of the selected maturity models, the purpose of which 
is to establish the level of integration and collaboration within the studied net-
work, and to propose evolutionary improvements in the network’s collaborative 
processes. 
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1.1 Introduction 

Within the last thirty years the Fruit-and-Vegetable sector has become the first 
Spanish agricultural sector in terms of production value. Spain is the first Europe-
an producer of fresh fruit and vegetables and the first European exporter of these 
products.  

In an ever-increasing globalized market, with competition from producers and 
distributors from other regions within and outside of the European Union, compa-
nies are compelled to a continuous innovative effort to adopt and adapt new 
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measures to add value to the sector, making it possible to respond to consumers’ 
demands and to face fierce foreign competition.   

The importance of focusing on those aspects which enable producers to have an 
advantageous position over their competitors gives rise to the need for an evalua-
tion of the performance of the Fruit-and-Vegetable companies, both as individual 
actors and within their own collaborative activities. To do so, maturity models are 
proposed to evaluate, by means of objective measuring, the current state of the 
company’s individual and collaborative processes. Implementation of these mod-
els will help to improve the logistic network’s performance.  

This paper is organized as follows: Section 2 presents a review of the existing 
literature on inter-company collaborative networks and maturity models; Section 3 
exhibits the theoretical framework used to develop a research project to create a 
logistic network model for the Fruit-and-Vegetable sector, from the point of view 
of key processes. After outlining the conclusions, the paper is concluded by sug-
gesting directions for future research. 

1.2 A Review of the Literature 

1.2.1 Key Features of the Cold Chain 

Within the concept of supply chain, the Cold Supply Chain stands out as a singu-
larity. Due to the very nature of the products being processed, handled, transported 
and marketed, the management of this kind of chain is affected by a number of pe-
culiar aspects. The integrity of these products must be preserved at all times dur-
ing the phases of loading, transport, unloading, handling and storage, and the re-
sponsibility reaches as far as the retail selling point. To assure quality, food safety 
and shelf life of perishable produce, temperature control is essential all along this 
chain (Moureh et al., 2009). 

The principles and general provisions on food legislation laid down by Regula-
tion (EC) No 178/2002 of the European Parliament and of the Council of 28 Janu-
ary 2002 seek to guarantee food safety and to protect consumers’ interests. To this 
goal, it is necessary to know and register all actions taken on a product from the 
start to the end of its supply chain. This is known as Product Traceability. 

Traceability is about systematically linking information flows with physical 
flows of goods in a way that information on any specific batch or group of prod-
ucts can be recalled at any given time. Therefore, integrating information systems 
along the cold chain is crucial to achieve optimum levels of traceability and for 
comprehensive process management (Somers & Nelson, 2003), as well as for in-
ter-operativeness of key processes in the supply chain. 
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Small and medium-sized companies with limited resources need to join forces, 
through collaboration, to adapt to ever-changing conditions in today’s turbulent, 
competitive markets. They must improve significantly their abilities by means of 
new business models, strategies, governance rules, processes and technology 
(Camarinha-Matos et al., 2009). 

Alliances and collaboration among members of the supply chain lead to an im-
proved performance of the logistic network, increased inventory turnover, higher 
income, cost reduction, product availability and added value (Fawcett et al., 
2008); all of which translates into competitive advantage against competitors (Da-
cin et al., 1997; Wheelen & Hungar, 2000). For manufacturing companies sharing 
abilities and resources, collaboration is a key asset to obtain a quick response to 
market demands (Camarinha-Matos et al., 2009). 

To build these collaborative links, member companies must be willing to invest 
in personnel and resources, even if other companies may benefit directly from 
their investment. They must also be prepared to share knowledge, either explicit or 
implicit, with other companies, even if these collaborators could be regarded as 
competitors (Dyer, 2000). Elmuti and Kathawala (2001) pointed out that trust is 
the hardest and the most important factor for the success of this kind of collabora-
tion, since it is the people who trust each other, not the companies. 

A collaborative network or collaborative supply chain is the optimum, most 
advanced level of collaborative relationship to be found among companies. These 
companies start by exchanging information. At any given stage, they decide to 
align some of their processes to achieve shared targets. Gradually, confidence is 
built among people, and in time this results in stronger collaborative relationships 
among companies, where efforts are pooled seeking common goals by sharing not 
only information, but also resources, risks, profit and loss (Camarinha-Matos & 
Afsarmanesh, 2008). 

1.2.2 The Evolution of Maturity Models 

Maturity models are management tools. They are used to evaluate by means of ob-
jective measuring the current state of the company, depending on the views of 
each model. Its implementation will help to improve the company’s internal and 
external processes. Possible improvements suggested by maturity models are ar-
ranged in steps in accordance with each level of maturity, the objective being an 
evolutionary improvement in processes. 

The concept of maturity has become popular with the development of the Ca-
pability Maturity Model (CMM) proposed by Software Engineering Institute (SEI, 
1995). 

The concept of maturity processes has been developed and tested in software 
development processes (Harter et al., 2000), in project management processes 
(Ibbs & Kwak, 2000), and in business processes (Fisher, 2004; Lee et al., 2007; 
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McCormack, 2007; Vom Brocke & Rosemann, 2010). Particular to the latter are 
those models specifically developed for supply chains (Lockamy & McCormack, 
2004; Daozhi et al., 2006). 

Business Process Maturity stems from the idea that all processes have a life cy-
cle, or stages of development, which are clearly definable, measurable and man-
ageable in time. This evolves into the concept of maturity levels. Among all the 
Business Process Maturity Models (BPMM) found in literature, we pledge to the 
model proposed by (McCormack & Johnson, 2001; McCormack, 2007), which 
analyzes the maturity of the company’s processes from the following perspectives: 
definition of activities and processes documentation; job structuring; process man-
agement and measuring; management structure and process focusing.  

The Supply Chain Maturity Model (SCMM) of Lockamy and McCormack 
(2004) expands the previously mentioned BPMM model to gauge the level of 
managerial integration, collaboration and trust currently existing among the mem-
bers of the supply chain. The frame of reference used for the development and 
measuring of processes performance is the SCOR model. Five key processes are 
analyzed from the perspectives of McCormack’s (2007) BPMM: plan, source, 
make, deliver and return. 

None of the current models found in the literature can be used for measuring 
the maturity of collaborative networks, since they need to measure not only the 
factors necessary to evaluate processes or supply chains but also all the factors re-
garded in the literature as relevant for collaboration relationships (Verdecho et al., 
2012), as shown in Table 1. 

Table 1.1 Relevant factors in collaborative relationships (adapted from Verdecho et al., 2012)  

Factors  
Strategic factors Joint vision, design of the inter-enterprise network, equity, 

top management support 
Business process and 
infrastructure factors 

Process alignment, IS/ICTs interoperability, complementary 
skills, coordination between activities 

Organizational  
structure factors 

Collaboration leadership, compatibility of management 
styles, joint decision-making, multidisciplinary teams 

Cultural factors Trust, commitment, cooperation, information shared,       
conflict resolution management 

1.3 Proposed Research 

A Fruit-and-Vegetable logistic network is composed of the following:  

� Producers: farmers or agrarian associations dedicated to the production of fruits 
and vegetables, as well as to the packing operations necessary for subsequent 
marketing of their products. 
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� Marketers: companies exporting these products and coordinating sales cam-
paigns. 

� Hauliers: companies committed to national and/or international transport of 
perishable goods. 

� Distributors: acting as a customer in the collaborative network, these are main-
ly logistical platforms and large food chains. 
 
The business model will be developed for a collaborative network of the Fruit 

and Vegetable sector by taking the SCOR model as a reference. The reason for 
choosing this model is the fact that it is easily extensible to any type of company, 
chain or network, besides being a model of reference thoroughly accepted by the 
academics. The processes of the network can be broken down on the basis of the 
five key processes proposed by the SCOR model (SCOR, 2010): 

 

 
Fig. 1.1 Key Processes of the SCOR model, (SCOR, 2010)  

Once the network’s managerial model has been proposed it will be validated 
by using a repository of maturity models whose parameterization has been de-
signed to analyze the singularities and the relevant factors of the processes of a 
collaborative network. The views used for the validation of the company model 
are: 
� Functions: activities and documentation of each process will be analyzed (Fish-

er, 2004; Lee et al., 2006; McCormack, 2007). 
� Assets: tangible and human resources will be analyzed (Fisher, 2004; Daozhi et 

al., 2006; Vom Brocke & Rosemann, 2010) 
� Management systems and IT systems: their degree of inter-connectability will 

be measured (Fisher, 2004; McCormack, 2007; Vom Brocke & Rosemann, 
2010). 

� Costs: processes costs and supply chain management cost will be measured 
(Lockamy & McCormack, 2004; Daozhi et al., 2006). 

� Process structure: work teams integration, alliances, partnerships and contracts 
among members of the supply chain will be analyzed (Lee et al., 2007; 
McCormack, 2007). 
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� Strategy: The decision-making process and strategy alignment will be analyzed 
(Fisher, 2004; Vom Brocke & Rosemann, 2010). 

� Culture: the organizational culture will be analyzed (Fisher, 2004; Vom Brocke 
& Rosemann, 2010). 

The maturity levels proposed (from the selected views) have been obtained af-
ter adapting the maturity levels of the models proposed by Fisher, 2004; Lockamy 
& McCormack, 2004; McCormack, 2007; Pache & Spalanzani, 2007; and Cama-
rinha-Matos & Afsarmanesh, 2008. These levels of maturity are: 

� LEVEL 1. Ad hoc: The processes of the members of the supply chain are un-
structured and directed towards the interests of their own organizations. They 
do not set objectives and are not capable of determining the results of the pro-
cesses. For these reasons, the management costs of the supply chain are very 
high. 

� LEVEL 2. Defined: The key processes of the network are defined and docu-
mented. Relationships consisting of mere information exchanges begin to ap-
pear among some members of the network, suppliers and customers. Monitor-
ing tools start to be used for key processes. 

� LEVEL 3. Linked: The management of the supply chain or network is a strate-
gic function. Process managers define, develop and maintain the key processes. 
There is feedback between the key processes of the members (sharing objec-
tives) and the measuring systems. Information is shared among the members. 
Partnership contracts exist among the members of the network. The network’s 
management costs begin to decrease as customer satisfaction levels increase. 

� LEVEL 4. Integrated: The members of the net collaborate at process level. 
Functions are organized and jobs are dimensioned under the guidelines of the 
SCM. Planning and forecasting tasks are performed jointly by the members of 
the network. The processes teams are responsible for the processes from start to 
end. Not only is information shared, but also resources for the attainment of 
compatible objectives. Contracts start to spread to all the members of the net-
work. The costs of SCM decrease considerably and customers’ satisfaction be-
comes a competitive advantage. 

� LEVEL 5. Extended: There is reciprocal trust and mutual dependence among 
the members of the network, key variables for collaboration. Information, re-
sources and responsibilities for the attainment of common objectives and gen-
eration of added value are shared, as well as risks, profits and losses. 

Within these levels of maturity, the principles that should be implemented at 
each level in order to reach some superior results are described. The transition 
from one maturity level to another requires that several members of the network 
carry out organizational changes; changes in terms of cooperation modes, with 
processes interrelated or performance indicators adapted to the relationship pat-
terns among the members. The scope of each one of these maturity levels up-
grades the capacity of the processes of the supply network. 
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Fig. 1.2  Proposed Maturity Model  

Based on the results obtained with the validation of the model, best practices 
will be proposed for the improvement of the collaborative network’s performance. 

1.4 Conclusions 

Several methods exist for modelling business processes, depending on the various 
scenarios or organization views intended to be represented. In our research project 
we intend to develop a logistic network model for the Fruit and Vegetable sector 
based on maturity models.  

The maturity models approach will allow evaluating in an objective way the 
state of the company and the network from the views determined by each of the 
selected models, the purpose of which is to establish the existing levels of integra-
tion and collaboration within the studied network, and to be able to obtain evolu-
tionary improvements in the network’s collaborative processes.   
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