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COLLABORATIVE MANAGEMENT IN TECHNOLOGICAL INNOVATION PROJECTS 
Abstract
The discussions about innovation tend to a more systemic and cooperative approach in which the networks of public and private institutions, focused on scientific and technological development, are considered.  The constitution of such networks, focused on achieving organizational results with innovation, requires committed individuals who can act collaboratively.   In this scope, the study aimed at identifying the barriers and facilitators in the collaborative management process of technological innovation projects, within the spheres below: strategy, structure and resources; human resources and behavior; technological innovation management; and collaborative management of innovation projects.  A study has been carried out by the cooperation action between Serviço Nacional de Aprendizagem Industrial do Paraná (SENAI PR), Brazil, with 17 industries from Paraná. The primary evidences refer to the crucial role of project managers when leading the structural demands, and clarity on the relevance of the communication of strategic guidelines among the organizations involved for the achievement of the results in the industries. 
Keywords: collaborative management; innovation management; innovation projects. 
Foreword
The development of discussions on the competitiveness of the Brazilian industry, as to the global scenario, points to competitive strategies with innovation that have been structured by a network of public and private institutions (SBRAGIA et al, 2006). Therefore, it is possible to note that the innovation process points the trend to a systemic approach, through the production of a network of organizations focused on project achievement, with a systemic performance, in direct and indirect networks.  Those include several types of organizations in a joint and chain effort for the generation, development and propagation of technological innovations, in varied ways (MOTA; LUCCHESI, 1998). According to Farias et al (2006), in these cooperation relations, the institutions gather around research parks, in agreements among companies and among other institutions such as research centers, universities, financial institutions, development agencies.  Established through the strategic positioning for the achievement of organizational results with innovation, the networks require qualified people to operate collectively in organizations of different values and cultures.  
The occurrence for the development of innovation takes place in the management of successful portfolios and critical events that influence the process and the effectiveness of the innovation.  Farias et al (2006) present Clark and Wheelwright’s (1995) typology about problematic and successful projects, in which they evidence the sharing, the systemic standpoint, the team responsibility and the role of leadership, among other characteristics of a successful project. In the international literature, there are some studies that indicate the people with differentials for attaining innovation (ALIAGA, 2005; LEEDE; LOOISE, 2005; EKVALL, 1996).
Another important remark on the tendency towards the development of innovation projects in collaborative networks is noted by Enkel et al (2009). The author emphasizes that companies are not as interested in having a core laboratory (close innovation) when the external knowledge is rather available.   

In the cooperation scope of innovation projects, the research aimed at identifying the barriers and facilitators in the collaborative management process of technological innovation projects, within the following spheres: i) strategy, structure and resources; ii) human resources and behavior; iii) technological innovation management and iv) collaborative management of innovation projects. Therefore, a study has been carried out by the cooperation action for the technological innovation of the industry, developed by Serviço Nacional de Aprendizagem Industrial do Paraná (SENAI PR), Brazil, with 17 industries from Paraná. 
2. Model of barriers and facilitators to innovation - BFI
The model presented in this section consists of the components deemed critical for the technological innovation project management process, developed jointly between an industry and another applied research institution. They might stimulate or hinder innovation, depending on the management strategy selected for all levels.   As a result, there are intra-organizational conditions that will determine the level of innovation produced in the company, with greater or lesser intensity (figure 01).


Figure 01: Model of Barriers and Facilitators to Innovation 
Source: adapted by Vasconcellos et al, 2006.
2.1 Strategy, structure and resources
The formulation of a strategy is focused on two components:  the dominant, related to the turbulence of the market, and the deliberate, developed in stable environments (MINTZBERG, 1998). When dealing with the strategy in alignment with innovation, certain conditions stand out, such as the investments to achieve technology and the internal competences and, especially, the challenge of leading innovation to the whole organization (JONASH, 2001).
Vasconcellos and Hemsley (2003 p. 23-28) carried out studies on innovative structures, their characteristics and on how to compare them to traditional frameworks, with emphasis in the structure for projects and issues that have occurred during the several steps of growth in a given organization. The author remarks the matrix structure for the innovation. 
The strategy determines the structures for innovation (GALBRAITH; LAWLER III, 1995, p. 04) and requires a different managerial profile than those present in the functional and bureaucratic structures. In the development of the strategies for innovation, it is very important to consider the structures of projects in cooperation between companies and research institutes as a feasible and quicker way for the fetch of innovative solutions for companies (SBRAGIA et al, 2006).
2.2 Human Resources and behavior
The strategic leadership in alignment with organizational innovation pervades the intra-organizational conditions related to culture, organizational climate and management (SLUIS, 2004), by the initiatives of associates that introduce new processes, products, markets or their combination in the company.  Therefore, the preliminary action of innovative companies is produced by the human resources, which must interact and act coherently (ALIAGA, 2005; LEEDE; LOOISE, 2005).
Studies about people as differentials for the achievement of innovation deliberate the integration based on human resources management strategies (SHRM - Strategic Human Resource Management). It proposes the integration between policies and people management practices, considering multidimensional models that evidence certain organizational characteristics inherent to the context, and that contribute to the innovation results, including creativity as the input and output of the process (FERRIS et al, 1999; ALBUQUERQUE, 2002; DUTRA, 2002; LAURSEN; FOSS, 2003; ALIAGA, 2005; LEEDE; LOOISE, 2005; MARTIN-ALCAZAR et al, 2005; PAROLIN; ALBUQUERQUE, 2010). As to the barriers and facilitators to creativity in the organizational environment, there are groups of variables based on several studies, especially in Amabile’s researches  (1998), which consider the encouraging of creativity, the task environment, the resources and organizational hindrances (PAROLIN; ALBUQUERQUE, 2010).
Vasconcellos and Hemsley (2003) emphasize the profile of individuals as a requisite for the matrix structure in the development of innovation projects. They point ten vital competences, among them, is the capacity of standing ambiguities, political skills and the ability to perform multiple roles.  

The organizational climate is linked to the motivations of workers, in the aspects related to satisfaction at work and has been observed "as a solution to improve professional performance towards both productivity and organizational health and the satisfaction of workers” (CASADO, in FLEURY, 2002, p. 257). The organizational climate also involves the psychological aspect for the release of creativity and generation of innovative proposals (ALENCAR, 1997). Negativism, disrespect, prejudice, intolerance and stress are unwelcome characteristics that generate relational conflicts and that, on the other hand, might paralyze the team work and hinder cooperation due to the lack of reciprocal trust (CARDINAL et al, 1998). 
It is important to stress that most of the studies about the theme care to relate creativity and innovation with the organizational climate that, on the other hand, reflects the elements of the organizational culture (McLEAN, 2005, p. 229). Projects developed in a cooperation between the industries and research institutes comprise additional challenges in the behavioral field, as a function of the work of teams that consists of people from different institutions and, thus, from different cultures, philosophies, values, etc., in addition to the empowerment of autonomy to the project teams. 
2.3 Management of technological innovation 
For the companies, the use of outdated technology might generate a product with reduced market competitiveness.  The challenge becomes “finding the technologies of the future, ensuring that the development strategy complies with such technologies and mastering them to preserve progress, or start on a quest for more ambitious goals” (REIS; CARVALHO, 2002, in BASTOS, 2002, p. 53).
It became obvious that Information Technology (IT) is responsible for the appearance of a new organizational format, which is more powerful and flexible, and combines network structures with new technologies. According to Nolan and Croson (1996), this combination requires guidance by effective and permanently updated standpoints according to what the company needs to be and its values, so as to provide context and the frontiers within which the networks might be built and destroyed as needed. 
Reis and Carvalho (2002, in BASTOS, 2002, p. 65) showed the importance of competitive and technological intelligence for innovation. 
The management of technological innovation in jointly-developed projects also involves the management of knowledge and expertise, creation, “re-creation” and the sharing of specific knowledge that requires constant negotiation, under the protection of secrecy and confidentiality agreements between the parties involved, which does not occur without conflicts between the partners (SWAN et al, 1999). 
2.4 Collaborative management of innovation projects 
Several studies have evidenced that the more the networks are consolidated, the better are the results regarding innovation (MOTA; LUCCHESI, 1998; SATO, 2005; TIGRE, 2006) and they might be defined “as a network of public and private institutions that interact to foster the scientific and technological development of a country”, which participate in the National Innovation System - Sistema Nacional de Inovação, SNI - (SBRAGIA et al, 2006, p. 19). 

Tidd et al (2008, p. 311) defend that “no form of collaboration is ideal in any general sense” and that the “technological and market characteristics will limit the options, and the culture of the company and the strategic considerations will determine what is possible and what is desirable”. The author presents six types of collaboration (outsourcing/ provision relations, licensing, consortiums, strategic alliances, joint ventures and networks) and their length characteristics, advantages and disadvantages.  
Sbragia et al (2006) approach the aspects of the barriers and motivations that implicate the cooperation between companies and education & research institutions (public university).
3. Research methodology
Based on the proposed goal, the research’s guiding method is characterized as non-experimental, descriptive-exploratory under a qualitative approach with cross section, through a case study (GIL, 1999; YIN, 2001). According to Roesch (1999, p. 137), the descriptive researches “do not attempt to explain something or show causal relations, such as experimental researches (...), they seek the information required for the action or prediction (...), do not explain the reason quite well, although they can associate certain results to groups of respondents”.  Researches with cross sections, on the other hand, do not comprise several conditioning variables of the context. 
The definitions that support qualitative-descriptive studies consider that “the qualitative method differs, firstly, from the quantitative as it does not apply a statistic methodology as the base of the analysis process of a problem” (RICHARDSON, 1989, p. 38). Such approach seems proper when the intention is to learn and analyze social phenomena, for it enables the identification of the subjective aspects of the social phenomena in the organizational environment. 
Therefore, a study has been carried out by the cooperation action for the technological innovation of the industry through an applied research, developed by Serviço Nacional de Aprendizagem Industrial do Paraná (SENAI PR), Brazil, and Brazilian industries headquartered in Paraná. The data were collected from 17 technological innovation projects (applied research) jointly developed in the sphere of “Edital SENAI SESI de Inovação” (refer to table 02). As a result, the intention is to contribute to the discussions about collaborative forms for the management of technological innovation and to acquire elements in furtherance of the development of the innovation culture, as a competitive factor for the Brazilian industry.  
The data collection instrument has been developed with thirty eight objective questions and one open question, in addition to the autobiographical and professional data, being self-applied by the respondents and destined to the representatives of the industries and SENAI PR. The objective questions were arranged among the four analysis variables that integrate the “BFI Model for Collaborative Innovation Projects (Modelo BFI para Projetos Colaborativos de Inovação)”, whereas: a) strategy, structure and resources, with 10 questions; b) human resources and behavior, with 11 questions; c) technological innovation management, with 07 questions; and d) collaborative management of innovation projects, with 10 questions. The handling of data from the objective questions took place through the averages of the answers, from grades zero to ten, whereas 10 is the maximum grade, as per the perception of the respondent.  The results are presented by groups of variables, comprising the averages of the representatives from the industries (column A) and the average of representatives from SENAI PR (column B).
The same question was presented to both industries’ representatives in the projects and SENAI PR’s respondents: Which barriers and facilitators (in your company/institution) to the management and collaborative development of technological innovation projects with industries could be quoted?  The answers were compared and analyzed before the context and specificities of the organizations and integrated the analysis of the results.  
As to the researched sample, the aim was to comprise pairs of representatives from the 17 projects selected, whereas there was one representative from the industry (A) and one from SENAI PR (B), for each project. There was a return equivalent to 10 projects, that is, a return rate slightly above 50%. 
4. Introduction and discussion of the results. 
4.1 Case: SENAI-Industry cooperation for technological innovation
The entity SENAI (Serviço Nacional de Aprendizagem Industrial), which is present in every state of the country, was created by Decree-law # 4.048, from 01/22/1942 and adjusted by Decree # 494 from 01/10/1962 in charge of organizing and managing learning schools for industrial workers and activities alike, and of cooperating in the development of technological researches that raise the interest of the industry. 
 SENAI Departamento Nacional (SENAI DN) has been acting in furtherance of the development of the technological innovation (since 2004) and the primary action, up to the moment, is the “Innovation Notice” that aims at providing resources to SENAI’s Schools and Technology Centers countrywide to develop collaborative technological innovation projects, through the submission, evaluation and selection of projects arising from the industries, for a predetermined period.  It concerns the call and selection of technological innovation projects for cooperation by SENAI (as the rendering of services that are subsidized by the notice), which results are measured according to the incorporation of said innovation by the industry.  Therefor, the companies inject matching funds in the form of investments in their own projects and, furthermore, universities or other institutions might integrate the project teams (mixed teams), through defined agreements, involving intellectual property issues, etc.  In addition to these resources, since 2009, Ministério da Ciência e Tecnologia/MCT, through Conselho Nacional de Desenvolvimento Científico e Tecnológico/CNPq, has been investing resources in approved projects, for subsiding Industrial Technology Scholarships (DTI), through a specific agreement between the institutions.  As from 2004, all over the country and through the SENAIs at each state, 895 projects have already applied, from which 209 were approved, with 35.7% of incorporation of the results by the partner companies, and such numbers are validated in 2010 by Sociedade Brasileira Pró-Inovação (PROTEC) and Universidade Federal do Rio de Janeiro (UFRJ).
In the case of SENAI PR, as from 2004, from the 85 projects that have already applied to the notice, 26 have been approved, 17 have been developed and 07 were initiated in October 2011 (as from the cooperation agreement signed between the parties). The projects that have already been developed, presented good indexes as to the incorporation of results by partner industries.  The resources invested in the projects, between 2004 and 2011, are represented in 33% by SENAI, 17% by SENAI PR, 39% by partner industries, 6%  by MCT/ CNPq and 5% by other partners (universities, colleges, other companies and institutions).  
Two approved projects were excluded from the sample, because the industries did not proceed and it was not possible to access their managers.  Another characteristic to be emphasized is that most of the projects are related to incremental innovations, suitable to the budgets and terms determined by the Notice's regulation, and with greater probability of insertion in the market and/or flow back to the companies.  
With selection criteria, they are defined in the regulation and focus on:  analysis of the projects’ nature, profile of the companies (proven industrial activity, commercial growth, market potential, anteriority report in patent databases and scientific periodicals, etc.), matching funds (self-investment ability of companies) and economical (generation of project team in the companies) capabilities, which signals the intention to invest in its  competitiveness, as it invests in its own innovation project.  After this step, the SENAI PR Units geographically closer to the proposing industries, which hold the human and laboratory capacities for the joint development of the applied research, proceed with the planning of the cooperation and the details of the proposals, with the support of SENAI PR’s team of specialists in innovation projects.  After the completion of the portfolio that is going to be submitted to the national evaluation (activity that occurs once a year, since 2004), the final results are expected so that the development of the yearly approved projects can begin, for a period of 18 to 20 months. 
Table 01 shows the relation of the projects that were approved and developed in the cooperation between the Units of SENAI PR and the industries from Paraná that integrate the researched sample, with the indication of the patent applications required in the scope of the projects. 
Table 01: Collaborative innovation projects between industries from Paraná and SENAI PR.
	Year/ Status
	Name of the project 
	Type of Innovation
	Industry 
	Patents Required 
	Location/ PR
	Industrial Sector 

	2007

Finalized
	“Ultra frozen cake dough”
	Process and product
	El Shadai
	PI 0802968-7
PI 0802994-6
	Chopinzinho
	Food and Beverages 

	
	“EcoChic – fashion and garments”
	Product and business 
	Abicci
	Not applicable. 
	Curitiba
	Textile and Garments 

	2008

Finalized
	“Upholstered Architecture”
	Process 
	Molufan
	PI 0913255-4
	Arapongas
	Wood and Furniture 

	2009

Finalized
	“Software Validation”
	Process 
	Identech
	Under study.
	Londrina
	Electrical and Electronic appliances  

	
	“Plastic Wood”
	Product
	Madeplast
	015110000475
provisional number
	São José dos Pinhais
	Wood and Furniture 

	
	“Safe Furniture”
	Process and product
	Movelaria Paranista
	MU 9001425-1
MU 9001433-2
(MU)015100002278
	Curitiba
	Wood and Furniture 

	
	“Industrialization of Wild Blackberries”
	Product
	Samalou
	Under study.
	Francisco Beltrão
	Food and Beverages 

	
	“Color Ophthalmic Lens”
	Product
	Tooling
	Under study.
	Paranavaí
	Metalworking

	
	“PecsArt – PcD Visual Inclusion” (Comunis)
	Product
	Kaygangue
	Not applicable. 
	Curitiba
	Printing and Publishing

	2010

Ongoing 
	Sedapet Serge – Quality and Sustainability
	Product
	Casulo Feliz
	Under study.
	Maringá
	Textile and Garments 

	
	Wind-Driven Alternate Piston Pump 
	Product
	ZM Bombas
	Under study.
	Maringá
	Metalworking

	
	Crockmix – Baked and Grilled Goods in a Special Package for the Mixture
	Product
	Apetitoso
	Under study.
	Londrina
	Food and Beverages  

	
	Baby popsicle enriched with flavonoids 
	Product
	Oficina do Sorvete
	Under study.
	Foz do Iguaçu
	Food and Beverages 

	
	Development of a Pressure deep fryer for domestic use
	Product
	Alcast do Brasil Ltda.
	Under study.
	Palmas
	Metalworking

	
	Popular Housing made of Structural Wooden Panels – Standardizing the Alternative 
	Process
	TecVerde
	Under study.
	São José dos Pinhais
	Civil Construction 

	
	Instrumentation Plant Simulator and 3D Industrial Process Control 
	Process
	Oniria
	Under study.
	Londrina
	Information Technology

	
	Development of an Equipment for the Removal of the Cucumber Pulp for 
The Manufacture of Stuffed Cucumber and Use of the Pulp in the Industrialization 
of Jam 
	Process and product
	RJU - Cantu
	Under study.

	São Jorge do Oeste
	Food and Beverages 


Source: SENAI PR’s Annual Management Report (2011).
Summarizing, the general profile of the researched industries (table 02) is presented below, including the classification by company size and technological intensity. 
Table 02: General profile of the researched industries.
	CNAE – industrial sectors 
	Company Size.*
	Type of Innovation**
	Sector’s Technological Intensity***

	
	Small
	Medium
	Prod.
	Proc.
	Bus.
	High 
	Medium High 
	Medium Low
	Low

	Food and Beverages 
	4
	1
	5
	1
	--
	--
	--
	--
	5

	Textile and Garments 
	2
	--
	2
	--
	1
	--
	--
	--
	2

	Wood and Furniture 
	3
	--
	2
	2
	--
	--
	--
	--
	3

	Metalworking
	1
	2
	3
	--
	--
	--
	3
	--
	--

	Printing and Publishing
	1
	--
	1
	--
	--
	--
	--
	--
	1

	Civil Construction 
	1
	--
	--
	1
	--
	--
	--
	--
	1

	Electrical and Electronic appliances 
	1
	--
	--
	1
	--
	1
	--
	--
	--

	Information Technology
	1
	--
	--
	1
	--
	1
	--
	--
	--

	Total
	14
	03
	13
	07
	01
	02
	03
	0
	12


* Classification of company size according to the number of people engaged (SEBRAE);
** Classification of the innovation accord to the Oslo Manual (2005);
*** Classification by Technological Intensity according to Furtado and Carvalho (2005, p. 71-73);
According to the Oslo Manual (2005, p. 112), “The innovation of low and medium technology industries (LMT) often receives less attention than the innovation in high technology industries. However, the innovation in LMTs might have a substantial impact on economical growth, due to the importance of such sectors in the economy.” Mostly, the researched companies fit in this baseline, implementing innovations in products of easy input. 
An important point to be considered in the cooperation, which has certain impact in the planning of activities, refers to the nature of SENAI. An entity created by Decree-law # 4.048, from 01/22/1942 with the purpose of organizing and managing countrywide, professional and industrial qualification schools and similar activities, and cooperating in the development of technological researches for the good of the industry.  With the aim of reaching its purpose, SENAI benefits from the legislator, with a monthly contribution to be paid by all industrial establishments, equivalent to 1% on the remuneration paid by SENAI’s taxpayers to all of its employees, as per article 1, of Decree-Law 6246/1944.
The aforementioned issue directly reflects on the planning of activities, especially on the procurement processes implemented by the institution, due to the fact it is controlled by specific bidding rules as a function of the public resources it manages.   The time destined to the bidding process is quite different from the time required by the procurement processes in private companies.  This requires a distinct planning among the partners of the project for the management of their resources so that the inputs, materials and other items can be available for the project at the right time for the development. There are different modus operandi as a function of the specificities of each organization that might act as potential barriers or facilitators, depending on the clarity in the communication process and agreement among the partners of the project. 
4.2 Strategy, structure and resources 
As a definition of strategy with innovation, one of the strategic goals of Sistema SENAI is to foster innovation in the industry and, as a vision, to be recognized as a partner of the technology innovation industry.  Therefore, Edital SENAI de Inovação is one of the actions for the fulfillment of the strategic goal.  As a framework for the innovation, SENAI PR has an Innovation Projects Management team, physically located in the headquarters of the institution and with support services rendered in the entire state of Paraná.  In furtherance of the area’s performance, there are services such as Intellectual Property, infrastructure, laboratorial and a qualified technical staff for the researches (Masters and Doctors), allocated in the Units located at the several municipalities statewide.   
The industries, however, present different innovation strategies, according to the industrial sector, technological density, market size and extent. 
Table 01 below presents the results of the studied dimension.  
Table 01: Strategy, structure and resources. 
	
	QUESTIONS
	A
	B

	1.
	Clarity about the extent that innovation is an important component of your company’s strategy.
	8,6
	7,6

	2.
	Clarity regarding the strategy about the development of innovation projects through partnerships. 
	8,6
	6,9

	3.
	Clarity about the extent that your company understands what are the strategic technologies (those that are crucial for the success of the business).
	7,6
	6,5

	4.
	Outsourcing practices with the suitable intensity and focused on the organization’s vocation areas. 
	6,5
	5,9

	5.
	Rules and proceedings that enable creativity and innovation in the company. 
	5,6
	5,5

	6.
	Areas of the company with inwardly cooperation in the management process of innovation projects.  
	6,8
	7,1

	7.
	Assignment of a person in charge of the development of a new product or process, responsible for integrating the efforts of the company’s several areas of operation.
	7,8
	7,0

	8.
	Suitable resources and materials (equipment, inputs, etc.)  for the development of the innovation. 
	6,8
	6,3

	9.
	The proper lay out to stimulate innovation.
	5,9
	5,6

	10.
	Proper system for the periodical evaluation of barriers and facilitators to the innovation process in the company. 
	5,8
	5,4


Source: developed by the authors.
There is an expressive clarity about the innovation as a component of the strategy in the organizations involved with the projects.  The results of the other items showed that there are several aspects to be developed in the partner organizations so as to create an innovation development plan in its entirety, in addition to the maintenance of the administrative aspects focused on meeting the demands of the projects.  The conditions to insert innovation in the organizational processes and leverage the internal competences are the greatest challenge to be faced by the management of the collaborative development of innovation projects (JONASH, 2001).
The framework for projects comprises a mixed staff (institution and industry), with the definition of a person in charge (project manager assigned by SENAI). According to the aforementioned results, note that the integration of the efforts by the manager and the support staff to provide the proper resources according to the work schedule showed good results.   The organization’s modus operandi must be considered, as reported at the end of item 4.1 herein, and that the framework for projects is inserted as a matrix in SENAI PR’s organizational structure (VASCONCELLOS; HEMSLEY, 2003).
One of the comments to this item refers to the project management system, which facilitates the development of the work plan, in addition to holding the records and fostering the management of the knowledge generated with the innovation development research.
Since the sample consists of small and mid-size companies, the relevance of the cooperation became evident as a function of the access, by the industries, to SENAI PR’s framework, competences and resources (in the form of services).
4.3 Human Resources and behavior
Data surveying for this item did not comprise researches in secondary data, such as the human resources policies of the organizations involved.  It was based on the perception of the respondents in view of the conditions for the collaborative development of the innovation project. 
Table 02 below presents the results about human resources and behavior.  

Table 02: Human Resources and behavior.
	
	QUESTIONS
	A
	B

	11.
	Human Resources Strategic Development Plan 
	4,7
	4,7

	12.
	Motivation related to carrier remuneration policies. 
	5,6
	4,7

	13.
	Authoritarianism as a barrier to creativity and innovation. 
	3,8
	3,5

	14.
	Stress climate due to power dispute, as a barrier to innovation.
	3,0
	2,8

	15.
	The low level of error tolerance. 
	3,3
	3,4

	16.
	Criticism and mockery climate towards new ideas. 
	1,7
	2,5

	17.
	Reward system (remuneration or others) for the ones in charge of successful innovations. 
	4,5
	3,2

	18.
	Habits and tradition as barriers to creativity and innovation. 
	3,0
	3,9

	19.
	Envy and jealousy triggered by new ideas so as to harm creativity and innovation. 
	3,1
	2,7

	20.
	Autonomy to experience new things. 
	6,9
	4,8

	21.
	Use of creativity stimulation techniques.  
	4,1
	3,2


Source: developed by the authors.
The low averages of certain indicators regarding the climate towards creativity for innovation indicate that they are not perceived by the representatives of the projects as barriers, such as: Authoritarianism, stress climate, intolerance to mistakes, criticism, envy, jealousy, etc.  These results confirm that the project managers feel motivated to face the challenges and integrate the efforts of the several areas of the company in favor of the project, as per table 01. It should also be considered that the collaborative project teams consist of employees arising from different cultures, philosophies and organizational values.  In addition to them, each team formed as from 2009 comprises a scholarship member DTI/CNPq (with no employment relationship and with the only goal of developing the project), and the group requires autonomy for the development of the projects.  An encouraging innovation climate requires tolerance, trust, acceptance of the differences, support by leaderships, etc. and, therefore, additional skills from the ones involved in the projects (ALENCAR, 1997; CARDINAL et al, 1998; VASCONCELLOS; HEMSLEY, 2003; PAROLIN; ALBUQUERQUE, 2010).
On the other hand, the aspects related to the development of human resources and to the remuneration and carrier policies for the associates involved in innovation projects, showed room for an improved definition. The creativity perceived as input and output to the innovation management process needs to be fed in the organizational context, through policies and actions that ascertain that people are the differential for the achievement of the results with innovation (ALBUQUERQUE, 2002; LEEDE; LOOISE, 2005; ALIAGA, 2005; PAROLIN; ALBUQUERQUE, 2010). 
4.4 Management of technological innovation 
In order to analyze the results of this set of questions, one must consider that the respondents are interconnected to the innovation strategies in their organizations as from the execution of the project they are involved.  Their perceptions’ bottom line is the project itself and, as they get involved in this action, they confront the existing structures for the development of technological innovation projects.  As an example, for the selection of the proposals issued by the industries, SENAI PR carries out an anteriority research on the invention, in patent databases and scientific periodicals (technological vigilance). Several associates that are willing to perform the role of project manager start to better understand this activity and its importance, as from this moment on. The same occurs to partner industries, because only few of them rely on a formal support structure for their technological innovation in view of the size, segment and market they operate.
Table 03 below presents the results regarding the technology innovation management in the collaborative management of projects.  

Table 03: Management of technological innovation. 
	
	QUESTIONS
	A
	B

	22.
	Systematic monitoring of external sources of information on the technological trends. 
	5,3
	5,6

	23.
	Techniques for negotiation and management of strategic alliances as a source of innovation. 
	5,7
	5,3

	24.
	Strategic technology plan comprising the innovation project portfolio according to the company’s strategy, with the needs of customers and considering the actions of the competition. 
	5,4
	5,9

	25.
	Coherence between the goals of the company with regard to market leadership and investments in technology.
	6,9
	6,0

	26.
	Clear guidelines for choosing among buying ready, developing internally, recruiting development services, or developing in a partnership with another institution. 
	7,5
	6,3

	27.
	Evaluation of the technological capacity of the company in view of the competition. 
	6,1
	5,6

	28.
	Patent policy, expressing when and where patenting is worthwhile. 
	6,0
	6,8


Source: developed by the authors.
The data refer to the strategic guidelines and systematized technological innovation management processes and focus on opportunities and improvements for an increasingly fit baseline as to the collaborative innovation strategy.  Themes such as patent policies, technological trends and negotiation techniques, are crucial for the innovation culture and require increasing efforts for greater maturity and improved support frameworks for the industrial community. 
The companies present a clear judgment about the guidelines for the acquisition of technology, internal development (R&D), technology transfer agreement or development of projects in a partnership with other entities.  The results are ratified in item 4.5, especially in the ascertainment of the fact that the partnership reported in this case study occurred so that the company could become more innovative. 
4.5 Collaborative management of innovation projects
For analyzing the results for this item, two peculiarities are reconsidered for the case under study.  The first one is that there is little comprehension by the scientific and technological community on the fact that SENAI PR is regimentally dedicated to cooperating in the development of technologic researches focused on the industry (applied research), as mentioned in item 4.1. Each year, when the Innovation Notice is released and announced, several companies show some interest in presenting their projects for believing it concerns the selection of proposals for the access to financial resources, such as a development agency.  In the moment the goal of the notice becomes evident – development of collaboration projects, with defined counter-entries between partners – the interest extends to those industries that visualize the common goals, the earnings with the partnerships and with the identification of potential barriers that normally might occur in the cooperation (TIDD et al, 2008). Therefore, the second peculiarity refers to the results produced through the cooperation for the industries, whose innovation projects are finalized with the inception of such innovation (product or process) in their businesses and the market insertion.  SENAI DN broadly announces the results of the projects to the nation’s industrial community, with a special emphasis to the partner industry, which generate spontaneous media and disclosure.  
Table 04 presents the results regarding the collaborative management of technological innovation projects.  

Table 04: Collaborative management of innovation projects.
	
	QUESTIONS
	A
	B

	29.
	The partnership project brought an answer to a certain key-necessity.
	7,7
	7,1

	30.
	The partnership project brought an answer to a certain market necessity.
	7,9
	7,4

	31.
	The partnership project enabled the reduction of costs with research and development. 
	7,8
	7,3

	32.
	The partnership project enabled the reduction of risks of research and development. 
	7,3
	6,9

	33.
	The partnership project allowed the enlargement of the company’s product array.
	7,9
	7,3

	34.
	The partnership project enabled technological changes in the company. 
	7,8
	7,3

	35.
	The partnership project enabled time improvements for the market. 
	6,6
	6,8

	36.
	The partnership project offered an answer to the competitors. 
	6,4
	5,9

	37.
	The project was developed through a partnership, as a managerial initiative. 
	7,5
	6,4

	38.
	The decision to develop a partnership project was made so that the company could become more innovative with its products. 
	8,4
	7,2


Source: developed by the authors.
This set of questions presented the highest averages in the study and, in its majority, the highest averages were achieved by the respondents representing the industries, which allow inferring that the barriers faced during the cooperation were not sufficiently hindering to prevent the proposed goals.  One of the comments emphasized that the development of an innovation project through a partnership with an industry “allowed an unprecedented professional growth and the development of a portfolio of successful cases” 
There is a similarity in the results of the present research with the ones presented by PINTEC 2008 (Industrial Research of Technological Innovation, promoted by IBGE/ Instituto Brasileiro de Geografia e Estatística) carried out with over 100 thousand companies countrywide.  In the research, the item “issues or obstacles to innovation” pointed that the industries considered the following as major barriers:  the high costs of innovation (73.2%), excessive economic risks (65.9%) and the lack of qualified personnel (57,8%).  Those are some of the elements that the cooperation among organizations for the development of researches seeks to provide with the investment of resources and competencies by the parties involved, with the benefits arising from this collaboration. 
The set of answers provided in this indicator shows the management effort to overcome the cultural, legal and economic barriers concerning the recent governmental mechanisms that foments the cooperation among companies and universities for the development of R&D projects.  The Innovation Law (Lei 10.973/04, adjusted by Decree 5.563, from 10/11/2005), that suggests “a new regulatory milestone aiming at fomenting the generation of patents and the transfer of technology from public universities to the private sectors” (STAL: FUJINO, 2005, p. 12). Although SENAI is not mentioned in the scope of said law, the construction of environments that produce cooperation for the innovation in the industry is part of the entity’s strategies.  Furthermore, in the case under study, the cooperation does not involve the direct relation with the university, but some projects receive cooperation from the universities of Paraná.  

5. Final Considerations 
The study of the case about the barriers and facilitators of technological innovation projects, developed through cooperation between SENAI PR and the industries, allows for a remark that the analysis of the results must consider the innovation levels to which the country is still attracted.  According to Stal and Fujino (2005), the innovation incentive mechanisms are recent in the country.  The cases that have achieved positive results, bringing competitiveness to industries, must be emphasized and socialized for theoretical and practical reflections.   
The primary evidence refers to the crucial role of project managers when leading the framework requirements, which strengthens the conception of the framework for projects and the conception of the matrix in the development of technological innovation projects.  This strengthens the conception that people are differentials for the achievement of results with innovation and that the cooperation between entities and companies depend, necessarily, on people’s involvement and commitment (ALIAGA, 2005; PAROLIN; ALBUQUERQUE, 2010).
The case under study evidenced the barriers and facilitators in the collaborative management of innovation projects developed in small and mid-size industries.   The cooperation allowed the functions to be supplemented for the management of innovation projects.  New studies are suggested about this concern, considering the access mechanisms currently in force in Brazil for the incentive and promotion of innovation and open innovation trends. 
Another important emphasis refers to the strategic guidelines for technological innovation that, for being duly reported in the structure, allow the forwarding of projects until positive results are achieved at the partner industries. 
All aspects surveyed by the research might become barriers or facilitators to the collaborative management of technological innovation projects, depending on the way they are lead, on the perception of the involved authors and the environment in which they are manifested. 
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