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Abstract: Traceability systems are key to assuring food safety, creating a benefit for food supply chain components.
Currently, the appearance of new technologies such as 10T and Big Data Analysis leads to a new generation of more functional,
but complex, traceability systems.
example of small/family farming cooperatives, play an important role in high standard agricultural production and

Organisational models based on cooperation of multiple small/medium size agents, for
commercialization processes. These function as both social and economic networks, with high social and economic impact in
The actual
traceability systems in the Almeria model were studied, taking account of the different networked agents and their interrelation.
This study includes two main parts: a) analysis of the net-chains that constitute the food supply chains and their different

the rural areas. The case of Almeria as an example of this model was used to analyze its cooperative model.

relationships, and b) actual traceability. The next step studied how the net-chain model, including many diverse agents, may be
applied to develop a new generation of traceability systems based of 10T and Big Data. This implies extending the special and
functional scope of the actual systems and defining clear rules of exchange of the results of the Big Data Analysis, taking account
of the adequate Privacy Rules.

systems considered in the European project 10F2020 (Internet of the Food and Farm 2020).

This work analyses the current organisation as a base for a new generation of traceability
Some parallels between Almeria’s
model and certain areas in China, mainly in the areas of Beijing-Tianjin-Hebei and Shandong were detected. ~Another of the
objectives of this work is to deepen the understanding of these similarities and analyze the possible adaptation of the results
from Almeria to China.
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Introduction

Designing and implementing effective food

an understanding of not only technical issues, but also
business, organisational, economic, and social aspects.

traceability systems is a complex process, which requires
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technical innovations in ICT and traceability,
organisational innovation and design should not be
neglected in the analysis. The new generation of
traceability systems based on the extensive use of Internet
of Things and Big Data technologies in Smart Farming,
as described by Wolfert et al.), requires a holistic view
including a model of organisation of networked global
management.  Such nuanced approach could aid in
improved implementation and functioning of innovative
traceability systems and technologies, ensuring that
adequate organisational structures and business models
are utilised. The focus on organisations arises from
what Coase? called “the institutional structure of
production”. Most organisations are not based on pure
market relationships, but have varying arrangements for
control, coordination and incentives; that is, they have
varying mechanisms which are efficient for dealing with
knowledge based activities, diverse interests which need
alignment and situations where information is not perfect.
The “business model” of any given organisation refers to
how it creates, delivers, and captures value, in economic,
social, cultural or other contexts®). This paper will

consider the role of cooperatives as innovative

organisational structures and business models in

traceability systems according to the problem of
integration of traceability and smart farming!®.
Innovation, with regard to businesses, refers to the
“implementation of new or improved organisational
methods human

in the firm’s, business practices,

resources, workplace organisation or external relations”!.

What is of note here is the mention of not only what
happens inside the firm, but also the external relations.
Innovation is not confined to the analysis of single firm
and its relations, but also includes populations of firms
Other
wider interpretations of innovation point to any change

and their economic and social “ecosystems”.

(not just technological), based on knowledge (not just
scientific), that generates value (not just for businesses)®..
The inherent theme in these approaches to innovation is
the process of adaptation and subsequent adoption of
products, processes, services, systems, organisations,
markets, techniques and business models; in essence, the
process by which change is carried out and creates value.

Since innovation does not occur in a vacuum, the field
of organisational design looks to the relationship between
organisational structures and innovation. Processes of
learning and organisational knowledge creation are also
important elements. Organisations with different
structures may vary in both learning and knowledge
creation, resulting in different innovative capabilitiesm.
Finally, the ability of a business, or ecosystems of firms,
to adapt and adopt new forms, technologies or procedures,
determines how changes or disruptions in technology or

volatility in external conditions dealt with.

2 Traceability in complex organisations as
cooperatives

Traceability has a key role in the added value chain of
the agricultural products, improving it with the use the
contributes to the

new accessible technologies,

sustainable development of the agricultural sector.
Among the different models of production, one is based
on cooperatives whose members are small/family farmers.
In order to assure an adequate evolution of the current
traceability systems to the next generation, it is necessary
to take into account their organisational models. We
must point out that there are different models of
integration of the cooperatives and chain-supply agents
that must be considered in order to assure the
sustainability of a model that offers a social and
economic stability, using as an example the case of
Almeria’s agricultural cluster.
2.1 Enhanced traceability as added value

Enhanced traceability has increasingly become a
method by which agricultural producers, businesses and
actors add value to their production®. 1t is an integral
part of logistics management in which traceability
systems include both tracing and tracking of goods,
services and related information®. Traceability can be
considered with respect to not only the supply chain
(integration of all functions that are involved in the
sourcing of product and ends with the final customer) but
also the wvalue chain (inter-related activities and
subsystems that focus on creating or adding value, in a
broad sense of the word, to the product). In addition to

food safety, growing concerns about consumer
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confidence, sustainable processes, environmental impacts

and footprints, labour conditions, origin, food

counterfeiting, quality, healthy eating, etc., have
expanded the view of traceability beyond just the simple
tracking of a product from point A to point B, thus
implicating both supply and value chains.
2.2 Cooperatives organisations

The question then, from an organisation design point
of view, is “what agricultural organisations and business
models may contribute to the adaption and adoption of
traceability systems and related technologies, and
addition  of “What

organisational models or designs “fit” the activity, in this

subsequently, the value?”,
case, traceability systems?”

We consider that agricultural cooperatives have been
A 2013
extensive study, Support for Farmers’ Cooperatives, led

found to be an efficient model in many regions.

by the University of Wageningen, concluded that in all

agriculturally advanced countries, agricultural
cooperatives play a major role in almost all aspects of
food production and marketing, enjoying an overall
competitive market share of over more than 50%™”, with
some sectors as high as 70%. The cooperative business
model can be a means to promote and contribute to
organisational innovation, which in turns supports
innovative traceability technology and processes. Both
technical and organisational innovation go hand in hand
as a competitive factor.

A study by the Rural Development Institute™ also
found that cooperatives all over the world provide
marketing and traceability supports to their members.
Primarily, cooperatives carry out marketing related
activities, both storing and selling farmers” production, all
the while creating economies of scale and increasing
bargaining power. At times, they are also involved in
transport and processing. Cooperatives carried out other
functions such as, conducting marketing surveys,
streamlining quality control enforcement, inspection, and
improvement in grading and standardization, organizing
regulated markets’ activities; prevention of unethical
practices by members; enforcing standardization; and
providing mechanisms for dispute resolution.

Turning to Spain, there are 3762 agricultural

cooperatives, which account for 64% of the total value of
agricultural production. In addition, they represent 30%
of turnover of the whole agri-food industry, even though
cooperatives only makeup 13% of the companies. 33%
of first level cooperatives (farmers are members) and
47% of second level cooperatives (cooperatives are
members) export their product, suggesting high adoption
levels of traceability and certification compliance, given
the demanding European export market. 22% of
agricultural cooperatives are in Andalucia in southern
Spain, which are responsible for 34% of the value of total
agricultural production?.
2.3 Almeria case

Within  Andalucia, we refer to the vegetable
production of Almeria, illustrated in Figure 1, an area of
almost 30 000 hm? of mid-tech greenhouses, cultivated
by more than 13500 smallholder farmers who are
organised predominantly in 80 cooperatives for the
marketing of their production. Each small white square,
visible in Figure 1, is a small family farm greenhouse.
Exportation by cooperatives in Almeria reaches levels of
75%, suggesting high levels of compliance with
traceability and certification standards. 96% of exports
are destined for the European Union, led by Germany,
representing approximately 29%. In the organisational
design of Almeria, member farmers own and farm their
land (approximately 2 ha.), and deliver it by small trucks
to the cooperatives, which package and market the
product. Companies transport the fresh produce to
markets, usually by truck road transport to countries
There
are over 398 export companies in Almeria, handling

produce worth over 2.622 billion Euros for 2016M.

predominantly in the north and central Europe.

Figure 1  Almeria greenhouses
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In order to map the organisational design of Almeria’s
farmers, their cooperatives and their markets, we begin
with the organisational nature of supply and value chain
relationships. It is  necessary to  understand
inter-organisational relationships, economic relations and
market incentives coordination mechanisms in order to
plan for innovation, efficient traceability and transfer of
knowledge in agricultural  systems.  Thereafter,
organisational design solutions to traceability challenges
are set out.

Almeria’s sector organisation is based on the family
farm/owner and producer unit: predominantly farmers
working two hectares with the help of either family
members and/or one or two hired people. There are also
small and medium enterprises amongst the producers,
although they are a minority. Given the high number of
farmers and cooperatives, production and marketing is
very atomised. As well, with almost 400 export
companies, the supply chain is very dynamic, with many
actors and interactions which lead to a complex network
Actual

governance of these shareholders is mainly by *“shared

of relationships and product movement.
participant-governed networks” using the classification
by Proven and Kenist™. Figure 2 below illustrates the

functions of Almeria’s farmers and cooperatives in the

N _’ﬁ_’
v
< -+ -+

various stages of the supply chain.

13,500 Member | 80 Marketing Cooperatives | 400 export
Family Farmer - companies-
Greenhouse National and
Owner International
Phase 1: Phase 2: Phase 3: Commercial Markets
Production Logistics

Planting Packaging Commercialisation Sales

Cultivation Warehouse Planning

Harvest Transport Standardisation

Figure 2 Almeria cooperative model according to function
(first level cooperatives)

Figure 3 illustrates a traditional generic supply chain,
where the transfer of goods and knowledge is sequential,
as is the concept of traceability. However, if we look at
the actual supply relationships (Figure 4), using Almeria
horticultural production as an example, we can see that
the system is far more complex, presenting organisational
challenges for coordination and development and
This  Almeria

horticultural model can be used as an example of a

maintenance of traceability systems.
resilient and flexible production system based on small

farms, offering a good alternative for endogenous rural
development.

—

Figure 3  Traditional supply chain focused on sequential transfer of information
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Figure 4 Basic relationships of vegetable exporters in Almeria, southeast Spain in the international supply chain
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As illustrated in Figure 4 above, it is important to not
only consider supplier-buyer transactions, but also how
actors of the same type interact in economic relationships.
As a result, a sequential analysis is ill equipped to shed
light on relationships, transactions and added value, since
it focuses only on vertical transactions. Both vertical
and horizontal relationships are relevant and therefore it
is necessary to look at transactions and relations that are

grouped .. and also reciprocal ., as in Figure 5.

Suppliers
17
/.\ ? /T Manufacturers
L fl\\& I‘/ ]l
‘:-\J[ A:l. Distributors
/ e )\ %
TwivAw,
j \“ o ©® Conme
s : b4 onsumers

2 ®
e—>0—0 / \
®--- ® [ T )
a. Pooled b. Sequential ¢. Reciprocal

Figure 5 Net-chain structure and types of relationships
(from Lazzarini, et al. )

Much work has been done on the economics of
networks®™®*®!. Networks can be economic or social or
both, as is the case of cooperatives. Cooperatives can be
considered a network structure, as they are member
owned, member controlled, and for member benefit.
They include market-like mechanisms, such as individual
ownership and market incentives, with hierarchy-like
instruments (e.g., administrative controls, authority and
common staff in a central structure). They are a class of
social and economic organisations which are unique and
characterised by different coordination, control and

incentive mechanisms, i.e., governance structures™® 2,

3 Network formation and organisational,
effect on traceability

Prior to developing new, more powerful traceability
systems based on the new available technologies such as
IoT and Big Data, it is necessary to understand how
interrelated between these

complex systems are

technologies and actual traceability systems structures, so
as to provide a base for further development through
evolution of the existing systems.
3.1 Network organisation

Cooperative organisations develop networks, in order
to reduce transaction costs, to facilitate knowledge
transfer and exchange of resources, and be competitive.
Cooperatives gain significant advantages if they are
organized as networks™. Research in social networks
demonstrated that network forms allowed businesses to
acquire knowledge, gain

legitimacy, and improve

economic performance?.  Sociologists base network

formations on trust, cooperation, and reciprocity.
Another school of transaction cost economists focus on
network governance, looking at the combined effects of
In the

transaction cost framework, networks are not considered

opportunism and imperfect or limited knowledge.
unique organisational forms, but rather a diverse
collection of relationshipsm]. Networks are created to
adapt to changes in social and economic environments.
Williamson argues that in order to safeguard exchanges,
support adaptation, and coordinate transactions, networks
rely on “three pillars”: pooling of resources (for example
joint investments), coordination through contracts, and
combinations of competition and cooperation/®2.

The criticism of network analysis is that while it can
take into account social arrangements and knowledge
transfer between firms; it doesn’t pay attention to vertical
ties: that is, market relationships-which influence greatly
R+D knowledge sharing and transference, creation and
adoption of innovation, and, in the subject at hand,
traceability systems and technologies. While networks
and market analysis is useful, another approach entails
the study of “net-chains”. Net-chains are a combination
of networks and sequential supply chains. Lazzarini et
al.® define a “net-chain” as a “set of networks
comprised of horizontal ties between firms within a
particular industry or group, which are sequentially
arranged based on vertical ties between firms in different
layers.” Figure 6 below illustrates the concept of
net-chain, along with the types of relationships: pooled,
sequential and reciprocal.

The different layers represent the stages of the
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chain-supply (as shown in Figure 6), the different types of
relationships represent how the different agents (as
cooperatives, packaging companies, certification bodies,
retailers) are interrelated. For example, there is a

sequential relation between the producers, the

classification and packaging companies (Figure 6, (1)),

the transporter and the retailers. We can find a pooled

relationship when some group individual transporters
receive the orders of transport and organize optimal
routes (Figure 6, (2)).
between some producers, which have agreement to

We have a reciprocal relation

support them when the demand cannot be fulfilled by just
one cooperative (Figure 6, (3)) (or farmer in a lower
level).

d) Certification

and administration systems

a) Production management systems. ]
¥ -

bl) b2)

Supply
chain chain

systems services

Supply

L~ - - - ]

c) Retailers systems

Figure 6 Traceability information systems in a complex Almeria type net-chain organisation

The net-chain perspective recognises the need to
integrate the incentives and influences of markets, as well
as the networks.  Lazzarini et al.*® point out that market
competition is crucial in defining knowledge networks,
such as strategic alliances, platforms or joint ventures, in
order to improve the competitive position of partners.
Market incentives are seen to influence the formation of
relationships and the share of technological information,
for example in the case where market incentives exist
which would lower the cost of production, increase
product quality, or encourage innovation. Traceability
technology and certification schemes are examples of
such quality and innovation, requiring coordination in
both horizontal and vertical dimensions of the net-chains.

Net-chain analysis merges supply chain and network
perspectives of collaboration between businesses and
organisation, emphasising  value creation and
coordination, which in turn are related to the type of
relationships  (pooled, sequential or reciprocal).
Lazzarini et al.® argue that taking into account these
simultaneous relationships results in a more advanced
understanding of complex inter-organisational relations,
and ultimately, methods of adding value. Agricultural
cooperatives play a key role in the formation and

coordination of food net-chains®®®. An example can be

found in a study of co-opetition in Almerial®®, in which
the wvertical and horizontal relationships between a
population of 107 agricultural cooperative businesses
were examined, finding collaboration on R&D+lI,
technology creation and transfer, as well as promotion
and quality of products.
3.2 Net-chains and traceability

In the case of Almeria, it was found that competitive
advantages derive from co-opetition; essentially a
net-chain generator of capabilities for internationalisation
of small firms and their ability to export. Implicit in
such capabilities is the compliance with traceability and
quality standards, as well as collaboration in R&D+i,
logistics, applications for joint subsidies and scheduling
of sales. Relationships within the net-chain of Almeria
are not merely horizontal between farmers, technicians
and cooperatives and R&D+i centers. As well, vertical
relationships with retailers (who have more market power
than wholesalers) are a major driver of collaboration
between cooperatives, not only in the coordination of
distribution channels, but also with respect to access to
information, technology and the adoption of technology
and R+D (innovation).  Collaboration with buyers
results in the adoption of quality programmes, suggesting
that types of

relationships influence the type of



September, 2017

Giagnocavo C, etal. Agricultural cooperatives and the role of organizational models

Vol. 10 No.5 121

knowledge transfer (and coordination mechanisms to
manage this knowledge transfer).

Net-chain analysis is important for understanding
traceability systems, for example, to exchange safely and
rapidly traceability information within the complex web
of horizontal and vertical relationships. The analysis
has the ability to capture not only market incentives and
relationships, but also the social relationships that exist
between actors in the supply chain and the local
networks.

The implementation of the traceability systems in this
complex production model, with high atomization, but
competitive due to the co-opetition of the different agents
of the net-chain, has some special characteristics as
shown in Figure 6:

a) Most of the links at the same level of the supply
chains use compatible software systems (as a matter of
fact there are few competitive software products in the
market, easing the exchange of information).

b) The vertical data exchange is offered by 1) specific
modules offered to the intermediate agents (every
company has its part of the data that are exchanged with
vertically and horizontally), or 2) by a service company
that manages the data at several levels offering services
(instead of software) to the different level companies.

c) Due to actual concentration, main retailers hold
their own traceability systems, requiring the
exchange/download of the data from the supply chain.

d) The capacity of managing the data at the first levels
(mainly production) of the supply chain have been
propelled at the beginning by the administration,
supporting the development of standards and training
(through special agencies such as IFAPA, in the case of
Almeria).

This is the current status of the traceability systems in
the Almeria case, which can be extrapolated to other
areas where complex systems of agents in the food-chain
are linked. This is the starting point for a new
generation of Traceability Systems using technologies
such as loTs and Big Data. In this case, deeper
knowledge of these net-chains is necessary, requiring
extending their integration in the value chain and its

scope, including the final consumers able to get full

information about the products they are consuming, and
the conditions to manage the results of the big data
analysis taking account of the Privacy rules to be
implemented.

In Almeria, the main drivers for this evolution to a
Smart Farming and Big Data for traceability!™) are:

Pull factors:

a) The requirements of global food security (extreme
for developed markets), pulling for the implementation of
advanced traceability systems in order to offer better and
more complete information, assuring the quality of the
products and the sustainability of the productiont?’?%l,

b) The need to take better, more optimal decisions and
improve management control for the whole net-chain,
integrating the production system and the whole food

28291 |n the case of Almeria, the

supply chain
management of natural resources such as water and soil
and the correct planning of the production is especially
relevant.
Push factors:
c) The

developments[m performed mainly by local tech

existence of specific technological
companies (such as the Almeria based Hispatec, an
agri-tech provider with more of 80% of the actual
traceability system installations) and the research groups
linked to the local Cooperative Bank (Cajamar), the
associations of producer organisation (COEXPHAL) and
the University of Almeria. All the agents are integrated
in a strong industrial cluster or ecosystem linked to the
local agriculture®.

d) The experience of applying technological solutions
during the last 30 years by the farmers, that are already
aware of the importance of the technology in a wide sense
(management of water, reduction of the use of pesticides,
integrated  production, quality certification and
traceability, use of renewable energy and reduction of the
ecological footprint).

3.3 Traceability system in Almeria

With respect to the implementation of Big Data for
traceability in the Almeria case (F&V) and Spain (olive
oil). Two Trials Studies are underway, led by the
University of Almeria (vegetables), with the participation

of COEXPHAL and Cajamar experimental farm (Las
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Palmerillas), and in olive oil, with the collaboration of
Hispatec, as part of the project “loF2020 — Internet of
Food & Farm” and supported by Horizon2020 European
Program. These study cases have as objective the use
of the Big Data technologies using the European
Platform FIWARE GEs!!.
transferring the production and supply chain data to the

The main objective is

platform in order to apply Big Data technologies for a
new advanced traceability and a new generation of food
security system.

2005,
Production (IP), an agricultural system of production of

Since Almeria has adopted Integrated
plant products, which fully utilizes all the natural
resources and natural mechanisms of production assuring
a long-term sustainable agriculture. It uses rationally

different control methods as 1) biological control
organisms, 2) permitted chemicals and 3) other cultural
techniques, bringing into line the demands of the society,
protection of environment and agricultural productivity.
It takes account as well, of all the operations for handling,
packaging, processing and labelling. It requires the use
of the ICTs in order to manage all the required

information the huge quantities of data generated (for

traceability and quality management). The authors with
the cooperation with companies from the sector to
develop a traceability system (Figure 7). Nearly all the
farmers, cooperatives and enterprises use these systems,
and compared with traditional systems, there are several
strengths: 1) Control of the origin of agricultural product
guality safety, such as disease and pest forecast; 2)
Including recent ICT, such as 10T and Big Data; 3) Based
on the intelligent organizing cooperatives to improve the
precision and effects of traceability.

The cooperative sector in Almeria Spain, has actively
supported the farmers and cooperatives in traceability and
certification compliance.  The cooperative business
model has aided the farmers in dealing with the
challenges inherent in the implementation of traceability
systems and innovations, much the same as it did with
other

transitions to free markets, integrated pest

management, ICT systems, and other technological
adoption and adaptations.  Referring to the main
challenges of food traceability identified in an extensive
macro study by Bosana and Gebresenbet!®, in Table 1
below, we can see the response of the Almeria

cooperative sector.

Table 1 Main challenges of food traceability system and cooperative response

Main challenges

Almeria cooperative response

1.Regulatory and compliance
burdens

2. Safety and Quality

3.Social and reputational concerns
(consumer confidence,
health concerns, food crises)

4.Economic and capital investment/

Cooperatives and Association of Cooperatives notify, interpret and aid in traceability compliance for all members, as part of
the cooperative services. They also lobby and mediate on behalf of members, using their hierarchical administrative and
economic networks.

Cooperatives function as systems of learning, with joint efforts to create and refine standardisation and refine a certain body
of knowledge. They also implement control systems for origin and quality, reducing fraud. Better coordination of supply
chain network, with increased efficiencies. Both vertical chains and horizontal networks.

Cooperatives can emphasis traceability as an added value and can provide reputational (brand) credibility to individual
farmer members. Act as link between producers and consumers, with ability to provide feedback to food producers.
Ability to call for safety alerts and reduction in incidences and impacts of alerts as a result of capacity by virtue of
knowledge networks and control for detecting weak links.

Cooperatives function to create economies of scale/increase market power and to reduce risk of individual members both

economies of scale and market
power/volatility

5.Technology requirements
6.Environmental sustainability

7.Supply chain

management complexity actors

with respect to capital investment, and volatility. Increase access to markets which require certification and traceability
standard compliance. More equal and efficient allocation of costs of traceability systems.

Dissemination of scientific data and promotion of new technologies and data management for farmer members. Improved
tracking and tracing technologies. Standardization or compatibility of the system-interoperability

Support implementation of sustainable methods and initiatives by use of network of technicians based on cooperative model.

Increase transparency as cooperatives are already embedded within complex systems. Reduced information asymmetries,
costs of inputs, transport, information and data management. Reduces administrative burdens and complexity for smaller

3.4 Extension of the model to China

In the case of China, it is possible to find a wide range
of production models, from concentrated to highly
distributed, including the existence of cooperatives,
similar to Almeria, but showing an apparently lesser level
of integration (the vertical relations dominating over the

horizontal ones). This situation may have similarities to
In this

sense, it is possible to point the existence of plans by the

a previous stages noted in the case of Almeria.

administration similar to those pointed in push factor
d)?Y. This is the case in some intensive production
areas of Beijing and Shandong.
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From the technological side, China is developing
consistently new applications2%, however, it has to deal
with main weaknesses such as the application and uptake
of these developments and a consistent understanding of
the management network that it is extremely diverse.
The example of Almeria could be used as a base study to
maintain the co-operation of small agents in a way that
supports a harmonic, social and economic development of
the rural areas in China. This model of integrated
co-operative small producers allows the rural population
to reduce the income gap between urban and rural
areas®?.  One example was a real-time agro-food
authentication and supervision system on a novel code for

improving traceability credibility™.

4 Conclusions

Cooperatives play an important role in high standard
agricultural production and commercialization processes.
Because they function as both social and economic
networks, also creating both horizontal and vertical
relationships, they function as an integral part of
net-chains within complex food-supply chains. The
diverse range of agents in these multiple relationships can
be structured in net-chains (networks and supply chains),
organized in two dimensions and three types of
relationships. A consistent traceability system covering
the whole supply-chain requires a consistent management
of the traceability, including normalization, exchange and
safety of the data and Big Data analysis and exploitation.
We have analyzed how this integration has been reached
in the case of Almeria for the actual traceability
techniques, taking account of the complex net-chain or
participating agents.

A clear model of the organisation at every level
affords an effective management of the traceability data,
and more effective and efficient adaptation to new
conditions, whether normative or as a result of crisis
events. By approaching complex supply chains and the
inherent challenges of traceability systems, net-chain
analysis is useful, particularly when coupled with
organisational structures such as cooperatives, which
inherently function as net-chains.

The Almeria model of cooperation and co-opetition,

which is an example of socially distributed development,
have been analysed in order to generate new generation
IoT and Big Data
Future research includes deepening the

traceability systems based on
technologies.
understanding of the net-chains that should be extended
in scope (including more agents as consumers) and space
as an effect of globalization (scaling the size both vertical
and horizontal of the dimensions of the supply chain to
European and even global scales). The main objective is
making possible a successful application of new
technologies such as loT and Big Data in the future
traceability systems, maintaining the highly distributed
economic model based on cooperatives.

This model is exportable to other areas suitable for
the integration of small producers in similar net-chains, as
it is the case of some areas of China, the study of this
translation and adaptation if one of the next objectives in
the actual works.
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