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Introduction

The advent of globalization and the internationalization of the economy made the competitive advantages be seen as essential to the business management [START_REF] Tilahun | Transit and Job Accessibility: an Empirical Study of Access to Competitive Clusters and Regional Growth Strategies for Enhancing Transit Accessibility[END_REF][START_REF] Porter | Location, Competition, and Economic Development: Local Clusters in a Global Economy[END_REF][START_REF] Huggins | Competition, Competitive Advantage and Clusters: The Ideas of Michael Porter[END_REF]. Therefore, studies are needed to clarify new forms of regional operations in niche markets, due to their increasingly competitiveness, creating sustainable competitive advantages in that niche. This process requires the actors to implement a development policy and seek new concepts of organization of products and services in micro and macroeconomic terms, to favors a more flexible structure supported by new technologies [START_REF] Porter | Location, Competition, and Economic Development: Local Clusters in a Global Economy[END_REF], [START_REF] Söylemezoglu | Are Clusters Efficiente for the Relation Betweem Milk Production and Value Added per Capita in Regional Level? An Empirical Assessment[END_REF].

One of these new technologies used to increase the competitiveness of organizations is the approach by the concepts of Business Networks, mainly regarding the relationships between the actors and the centrality of the network [START_REF] Söylemezoglu | Are Clusters Efficiente for the Relation Betweem Milk Production and Value Added per Capita in Regional Level? An Empirical Assessment[END_REF].

However, the large number of actors involved makes it difficult to conduct a study of the agents' role in the structure of these networks. Thus, some studies have been developed by analyzing the company networks from the perspective of social networks using softwares such as UCINET and NetDraw [START_REF] Borgatti | Ucinet for Windows: Software for Social Network Analysis[END_REF].

The studies of Roy and Sarkar [START_REF] Roy | Identifying Influential Stock Indices from Global Stock Markets: A Social Network Analysis Approach[END_REF] proposed a method to rank the stock indices from across the globe using social network analysis approach; Söylemezoglu and Doruk [START_REF] Söylemezoglu | Are Clusters Efficiente for the Relation Betweem Milk Production and Value Added per Capita in Regional Level? An Empirical Assessment[END_REF] clearly confirm that the clustering approach has positive results in regional development and also values the cluster.

The aim of this study is to evaluate the network relationships of the milk production network, using Social Network Analysis (SNA) in the city of Umuarama-PR/BRAZIL, focusing on the collective gains and competitive advantages for the cluster of milk producers in the city For this, a survey was applied to agents of the milk production network through an analysis of the simultaneous networks (physical, value and business) [START_REF] Ferdows | Making the Most of Foreign Factories[END_REF], in three dimensions: relationship, governance and distribution of power and cost transaction. It is inferred that, when the relationships between the actors of a network are dense, the cluster becomes more competitive, allowing a local and regional growth.
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Theoretical Background

Networks Analysis

In the relationships that occur within the organization between their individuals, it can be argued that the interactions between the various types of actors are understood and studied by the analysis of the theory of companies networks. [START_REF] Hahn | Network Structure, Organizational Learning Culture, and Employee Creativity in System Integration Companies: The Mediating Effects of Exploitation and Exploration[END_REF][START_REF] Spear | Reducing Radmissions to Detoxification: An Interorganizational Network Perspective[END_REF][START_REF] Grandori | Inter-Firm Networks: Antecedents. Mechanisms and Forms[END_REF][START_REF] Granovetter | Economic Action and Social Structure: the problem of Embeddedness[END_REF][START_REF] Williamson | The Nature of the Firm: Origins, Evolution, and Development[END_REF] The concept of business network is shown as a collection of individuals or organizations connected through relationships of various kinds, and that a network consists of nodes and links (lines or edges) that connect the nodes based on bilateral relations between two actors. [START_REF] Mohammadi | Women's Position in Intra Organizational Informal Relationship Networks: An Application of Network Analysis Approach[END_REF] In a network there is a central actor joining many other actors not connected to each other that helps to lead the actions of the group. This centrality describes the degree of the position where the individual can be found in this network. It is noteworthy that many are the quantitative indicators that measure and reflect the power of the actors. [START_REF] Söylemezoglu | Are Clusters Efficiente for the Relation Betweem Milk Production and Value Added per Capita in Regional Level? An Empirical Assessment[END_REF]. [START_REF] Mohammadi | Women's Position in Intra Organizational Informal Relationship Networks: An Application of Network Analysis Approach[END_REF] [START_REF] Shao | Research on the Influencing Factors of Customer Referral Behavior Based on Social Network -Application in the Catering Industry[END_REF].

The centrality emphasizes the positive effects of dense and consistent ties in a regulatory environment. Such ties facilitate trust and cooperation between individuals, and in return, provide benefits, such as information and knowledge sharing.

The existence of structural holes in a network represents business opportunities, in which an actor can join to complete the network [START_REF] Granovetter | Economic Action and Social Structure: the problem of Embeddedness[END_REF], [START_REF] Williams | Cooperation by Design: Structure and Cooperation in Interorganizational Networks[END_REF], [START_REF] Wäsche | Interorganizational Cooperation in Sport Tourism: A Social Network Analysis[END_REF]. A network can be characterized for its general structure and by the way it establishes the links between the actors. A business network is dense when the maximum of information takes place between the actors. On the contrary, the business network is considered diffuse when the relations between the actors are weak. [START_REF] Lazzarini | Empresas em rede[END_REF] 

Networks Companies

In the study of the key attributes of companies networks it can be considered the existence of three sub networks that interact with each other, called Simultaneous Networks. These networks are divided into (a) physical network, (b) value network and (c) business network, as can be seen in Figure 1 [7]: The physical network is responsible for the activities or delivery functions of raw material supplies; from suppliers to the places of their effective use, it is there that the physical production of goods and/or services can be checked.

The value network is the place where occurs the alternative development activities to obtain the conditions for meeting the needs that customers consider important.

The actors of value networks are companies with areas of projects connected with the achievement of a particular item of value, such as universities, research centers, among others.

The business network is composed of agents that assess or measure the needs dictated by a given market; it is meant to discover them and pass on to their business partners; it should develop commercial activities, and is responsible for implementing activities that facilitate customer access to products and services [START_REF] Ferdows | Making the Most of Foreign Factories[END_REF], [START_REF] Hahn | Network Structure, Organizational Learning Culture, and Employee Creativity in System Integration Companies: The Mediating Effects of Exploitation and Exploration[END_REF], [START_REF] Fusco | Alianças em redes de empresas[END_REF].

In this study it was proposed a conceptual model of simultaneous networks, whose dimensions are shown in Figure 2.

Dimensions of the Milk Production Network

Relationship

Governance and Power Distribution Transaction Costs

The simultaneous networks Physical Enable the free flow of products, services and information.

Enable the reduction in operating costs by creating a more favorable working environment.

Are reduced in a cooperation environment due to the confidence of the members.

Value

Enable greater access to information and innovations to support the activities of the agent.

Enable efficiencies gains and make clear the network value creation processes.

More efficient operations and more credibility between the partners; generate lower transaction costs.

Business

Enables a better understanding between the agents and joint works for the network performance.

Enables more partnerships and more agility in decision making, identifying new opportunities, generating business. While all domestic production grew 5,1436 billion liters, the production in Parana grew more than 1 billion liters, which means that 19.60% of the national production growth between the years 2009 and 2013 were from Parana.

The milk production network in the state of Parana presents distinct aspects from the producing regions. For example, in the southern state, in the cities of Carambei, Castro, Palm and Arapoti (Ponta Grossa's region), some dairy cattle are among the best in the country, with the average yield in the region of about 4,000 liters/cow/year; however, in these regions it is not uncommon to come across properties that hit the mark 8,000-10,000 liters/cow/year.

Methodology

The study was conducted in the city of Umuarama, located in southern Brazil, in northwestern Parana region.

It was chosen a case study with descriptive approach with quantitative and qualitative methodology [START_REF] Wäsche | Interorganizational Cooperation in Sport Tourism: A Social Network Analysis[END_REF], using a survey research that is more appropriate for this type of approach [08], [START_REF] Mohammadi | Women's Position in Intra Organizational Informal Relationship Networks: An Application of Network Analysis Approach[END_REF] [START_REF] Shao | Research on the Influencing Factors of Customer Referral Behavior Based on Social Network -Application in the Catering Industry[END_REF].

The agents considered active participants in the milk production network are called:

 producer associations -milk producers associations operating in the city of the study. To collect data, questionnaires and interviews with participants in the milk network agents in the city of Umuarama -PR were made. The data were tabulated and it was attributed a value of 1 (one) when a particular agent relationship was appointed by the respondent, and attributed 0 (zero) when a particular agent relationship was not appointed by the respondent, forming with this an analysis matrix

The tabulated data were processed using the software UCINET to compute various metrics of interest for network analysis patterns and relationships [START_REF] Borgatti | Ucinet for Windows: Software for Social Network Analysis[END_REF], [START_REF] Spear | Reducing Radmissions to Detoxification: An Interorganizational Network Perspective[END_REF], [START_REF] Mohammadi | Women's Position in Intra Organizational Informal Relationship Networks: An Application of Network Analysis Approach[END_REF].

Fig. 3. Relationship Dimension Network

In Figure 3 the data analysis showed that the physical network is represented by the agents AG1, AG2, AG4 and AG8. The nodes AG3, AG5, AG7 and AG10 represent the value network, but may also belong to the physical network. The nodes AG6, AG9 and AG11 indicate the business network and may also be a participant of the physical network and of the value network.

The analysis showed that only AG4, AG6 and AG9 had significant factors in the relationship dimension, so the others are not the focus of consistent relationships.

This configuration shows that the network focuses its relationships at key points, but they fail to prioritize agents that could help in the development of the sector in the region, such as universities, dairy and producer association and industries.

The calculated density of this network was approximately 0,26; so, the physical network in the relationship dimension is considered diffuse [START_REF] Mohammadi | Women's Position in Intra Organizational Informal Relationship Networks: An Application of Network Analysis Approach[END_REF], [START_REF] Lazzarini | Empresas em rede[END_REF], what indicates that they are unprepared to reach the goal of a free flow of goods, services and information.

Governance and Distribution of Power Dimension

To demonstrate the adequacy of factor analysis [START_REF] Gujarati | Econometria Básica[END_REF] it was used the MOK (Meyer-Olkin Kaiser) test and the Bartlett's test of sphericity to study the governance and distribution of power dimension [GDPD].

The results showed that the relationship matrix performed wholly void, composed only of zeros, that is, without relationships, suggesting that the network is not being managed, and none of the concurrent networks is being governed in order to develop the sector as a whole.

As the relationship dimension has performed diffuse, the governance and distribution of power dimension performed similarly diffuse, as one is linked to the other.

Transaction Costs Dimension

The transaction costs dimension [TCD] has an important analysis parameter in relationships related to agribusiness. Figure 4 shows this dimension in the milk production network. The agent [AG3] with four significant ties of relationships shows that this agent is of greater impact in the transaction costs. This indication may be due to the purchase and handling of veterinary products

The agent [AG6] is related to this dimension due to regulatory issues and supervision exerted by the SEAB. The dairy market is a regulated market by the Brazilian Federal laws.

The questionnaires applied to the financial institutions that represent the agent [AG9] indicate a significant relationship of transaction costs with the agent [AG11]. Another important result showed that the farmers also point the agent [AG11] as focus of the relationship in this dimension.

Conclusions and Outlook

The analysis carried out in the simultaneous networks (physical, value and business) have shown unexpectedly that the current configuration of the existing relationship network in this production network is inadequate to promote collective gains and competitive advantages to its agents. Even making the analysis for three different dimensions they confirmed the lack of solid relationships to promote coordination of significant collective actions that could lead to a reduction of transaction costs and to collective gains for the participants in the milk production network, showing a diffuse network.

However, the research, and in particular the analysis of the relationship dimension, indicated significant ties -centrality indicators -in three agents, namely: milk producers, EMATER/SEAB, and financial institutions, representing respectively the production, the regulation and propagation of knowledge, and the finance and credit in the production network.

The connection between the three agents shows that they may be responsible for the beginning of a strategic policy of sectorial development, if encouraged to fulfill this function. The research reaffirms also the importance of integration among the supply network agents, in an organized way for better competitive benefits.

For future studies it is suggest the study of other networks, focused on their density and determination of continuous improvement factors using this same procedure.
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 1 Fig. 1. Simultaneous networks (Source: Adapted [7])

Fig. 4 .

 4 Fig. 4. Networks in Transaction Costs Dimension Through the network graph analysis in the transaction costs dimension, the agents[AG3], [AG11] are part of the physical network and of the value network, simultaneously, and the agents [AG6], [AG9] are simultaneously part of the value network and of the business networkThe agent [AG3] with four significant ties of relationships shows that this agent is of greater impact in the transaction costs. This indication may be due to the purchase and handling of veterinary productsThe agent [AG6] is related to this dimension due to regulatory issues and supervision exerted by the SEAB. The dairy market is a regulated market by the Brazilian Federal laws.The questionnaires applied to the financial institutions that represent the agent [AG9] indicate a significant relationship of transaction costs with the agent [AG11]. Another important result showed that the farmers also point the agent [AG11] as focus of the relationship in this dimension.

Network in Brazil and in the State of Parana The

  milk production network is one of the most important agro-industrial activities, and in the economic and social development process in Brazil it has an important role, given that milk production in Brazil, from 2009 to 2013 obtained a percentage growth of 17.67%, starting in 2009 from 29 billion liters to 34 billion liters in 2013.The milk production in the state of Parana/Brazil has increased year after year; for example, in 2009 the production came from 3,3 billion liters, reaching 4,3 billion liters in 2013, a percentage growth of 30.19%. Compared with the national growth, the state of Parana stood out greatly, as shown in
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 2 Table1. Evolution of milk production. (Source: adapted [19])

		Brazil	Parana State	
	Year	Quantity	Quantity	%
		(1 000 liters)	(1 000 liters)	
	2013	34,255,236	4,347,493	12.69%
	2012	32,304,421	3,968,506	12.28%
	2011	32,091,012	3,819,187	11.90%
	2010	30,715,460	3,595,775	11.71%
	2009	29,112,024	3,339,306	11.47%