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Abstract

This paper analyzes the existing relationship between the structural configuration of a virtual innovation team and its creative performance. The term structural configuration is intended to mean the approach utilised by the group in the management and decision-making phases regarding both the communicative structure and the decisional structure. The following factors are considered in order to analyse the communicative structure: two parameters of Social Network Analysis (network degree centralization and flow betweenness centralization), the variety of utilization of Information and Communication Technologies (the average number of technologies adopted by the team as channels of communication with respect to those available), and the internal variability in the use of these technologies (measuring the level of uniformity of the internal trend to communicate by means of these various channels). The decisional style is one of the structural indixes and is used to refer to the nature of the decision-making process within the group. Various aspects of creative performance are measured based on Torrance’s classification of ideas in his evaluation of creativity (the Torrance Test of Creative Thinking, 1969), and hence the following indixes are defined: Fluency is the subject’s ability to generate various proposals in the course of the creative process; Flexibility is the ability to produce versatile solutions, which may be classified into various conceptual categories; and Originality is the ability to identify unique solutions.
1 Introduction
In the global economy, collaboration within groups of geographically dispersed knowledge workers is quickly becoming the focal issue of creativity and innovation. Advanced Information and Communication Technologies (ICT) enable e-collaboration enhanced group work, especially where teams must share information and make collective decisions. Collaborative environments will orchestrate interaction within networks of workers, partners and customers to boost creativity and innovation. In the current social and technological circumstances, research has shown that creative performance of innovation teams is one of the most important factors (Kratzer et al., 2004, 2006) of the innovation activities that play a crucial role in the long-term survival of companies (Ancona & Caldwell, 1992). The creative performance of virtual innovation teams has hardly been examined in the scientific literature and knowledge about conditions which enhance or obstruct their creative performance is limited. One factor that has been recognized as having an impact on creative performance is that of team communication (Leenders et al., 2003).  E-collaboration technologies have changed the way members of a work group are connected, and also the quality of the shared knowledge and information. Environments endowed by e-collaboration technologies will provide access to expanded, shared experiences and knowledge as well as facilitating the production of creative ideas in team meetings. Hence an increasing number of participants who are qualified by knowledge but not by proximity may take part in the innovation process.

The purpose of this paper is to investigate whether the technological connectivity that allows members of a group to work anywhere and anytime actually helps to manage the complexity arising from the diversity of workers, knowledge, and other resources which are involved in the collective creative task. The current literature regarding e-collaboration and virtual innovation teams lacks the necessary metrics and measurement methods to assess the real benefits that the innovation process derives from the use of new e-collaboration technologies. 

Thus here we propose a quantitative analysis based on Social Network Analysis (SNA), which has emerged as a key technique in modern information science and organizational studies, and creative performance indexes. 
2 Virtual Innovation Teams 
According to the traditional literature, creativity and innovation are considered as two separate concepts (Amabile, 1988; Delbecq & Mills, 1985; Rosenfeld & Servo, 1990; Scott & Bruce, 1994; Tornatzky, 1983; Woodman et al., 1993): creativity is the capacity to generate new ideas, i.e. strictly the genesis phase (thinking up new things); whilst innovation is the implementation phase of the same creative ideas (doing new things). Creativity may therefore be considered as a necessary step which precedes innovation (West & Farr, 1990). Theorists on the subject have analysed the concept of creativity from various standpoints. According to Amabile (1988) creativity is connected to the conception of innovative products/services which benefit the company which commercialises them. Woodman et al. (1993) add collective welfare to the value created by the producer, thus the figure of the consumer is also considered as receiving benefits. King and Anderson (1990) were the first to bring the concept of collaboration to light: the creative process, which leads to the production of innovative proposals and ideas, needs the essential driver of collective knowledge as its input. Thus the innovator does not act individually, but rather he or she acts inside a setting of reciprocal collaboration, and this level of collective collaboration is defined by the team itself. Heterogeneous personalities and competences within the group lead to the implementation of solutions which are qualitatively more comprehensive than would otherwise be the case. These different points of view appear to be fundamental when a team endeavours to create innovative solutions. The innovation teams constitute workgroups within the companies, whose main task is that of providing innovation. Generally innovative activities are organised following a project-management type approach, in which the organisational nucleus is itself part of the innovation team (Van Engelen et al., 2001). Numerous studies have shown that there is a correlation between working arrangements which utilise teams of this kind and the ability to generate innovative solutions (O’Neal et al., 1990; Cooper & Kleinschmidt, 1995, Gupta & Wilemon, 1996). Nowadays with widespread technologies, the prevailing tendency within companies is to form delocalised work teams. Hence, stemming from the internal necessity to take advantage of technology such as cost containment drivers, the need to form virtual teams comes to the fore.
Activities with an elevated added value, such as the research and development of new innovative products, require the use of highly specialised resources which are not always to be found in the same geographical area. The use of new technologies allows companies to close the gap imposed by space and time. When these barriers are overcome through the use of e-collaboration, the resulting conditions are much more conducive to reaching efficient solutions. In general the components of a virtual team have high level of complimentary competences; they share a common objective; their performance is interdependent; and their approach towards their work is similar. These are all contributory factors to the need to be constantly in touch with the other team members. The virtual innovation team, which allows a company to simultaneously meet the quality requirements of utilising highly specialised resources whilst remaining within a cost containment perspective, represents a valid means of reaching their objectives. 
3 Virtual Innovation Teams and Social Network Analysis
The SNA allows a work team to be represented in the form of a graph on the basis of the identification of a set of vertices (the components of the team) and a set of edges (the interactions between the components of the team). Through the use of quantitative indexes this type of analysis of the network communication structure allows us to identify the presence of dominators and dominees in the communicative process and also to assess whether there is any node isolation within the group.
A virtual innovation team then may be represented by a graph, completely connected, weighted on the edges according to the frequency of symmetrical and non-oriented communication. The nodes identify the components of the team, whilst the connection between each pair of nodes represents the interaction between the team-mates. The sum of the connections of the graph is linked to the nature of the Information and Communication Technologies (ICT) instruments which makes the chance of any type of isolation in the group communication very unlikely. In fact within a non-hierarchical collaborative system, during the phases of sending and receiving information, and production and transmission of feedback, even participation of a passive nature ensures that the communicative process is completed efficiently with the transfer of information. Thus the components of the teams are kept up to date on the development status of the proposals whilst allowing for continual up-dating and improvement. The symmetrical configuration is consistent with a non-hierarchical communicative structure for the management of non routine activities. The information flows between the senders and the recipients interchangeably and horizontally such that they occupy the same hierarchical level of interactive communication; and the communications are simultaneous and bidirectional (Volli, 1999). 
4 Analysis Methodology of the Creative Performance in the Virtual Innovation Teams
The article aims to analyse the relationship between a virtual innovation team’s structural configuration and its creative performance. Structural configuration is used to mean the approach adopted by the group in the phases of management and definition of both the communicative and decisional structures. In order to analyse the communicative structure the following factors are taken into consideration: two centralization parameters are defined by the SNA (Network Degree Centralization and Flow Betweenness Centralization); the variety of ICT utilised (the average number of technologies adopted by the team as communication channels with respect to those available to them); and the internal variability in the utilisation of these technologies (a measure of the level of uniformity in the internal trend related to communicating by means of heterogeneous channels). The creative performance is measured through the use of efficiency indexes which assess levels of fluency, flexibility and originality. The indexes of performance belong to one of two distinct classes: i.e. the number of ideas or the quality of the ideas. The indexes of efficiency and fluency belong to the former category as these are both indexes of the speed with which the team manages to produce its own creative output. The efficiency measures the number of ideas generated by the group in the time period which is effectively dedicated to the creative process in practice; in contrast fluency takes into account a generic time period, i.e. in this paper the time period chosen for the fluency is one week. The indexes of flexibility and originality belong to the second category which evaluates the quality of the creative output. Flexibility is an index of the versatility while originality is a measure of the idea’s uniqueness.
4.1 Structural variables of communication
One point which is stressed in the literature is a strong correlation between a team’s communicative structure and its ability to generate creative proposals. King and Anderson (1990) underline the connection between the ‘creative creation’ and the internal communication within the team. The creative output depends on the combination and integration of multiple inputs from various team-mates: effective communication allows the team to exchange strategically relevant information, thus generating new knowledge and new ideas (Kratzer, 2003). The creativity does not manifest itself only in the minds of the people, but it is also formed in the interaction between people  (Csikszentmihalyi, 1996). A qualitative and quantitative increase in the interactions is also reflected in the ideas generated, which result in greater improvement of a higher quality (West, 1990).  
The communicative structure indexes are the centralization parameters of the SNA. 
The other parameters of reference of the team’s technological complexity are the variety of ICT instruments utilised and the variability in means of communication. In order to calculate the SNA parameters it is necessary to measure (by means of direct observation or else by issuing questionnaires to the team members) the intensity and typology of the interaction between team members. The ‘table of intra-group interactions’ displays these values as follows: the frequency of communication is rated on a scale from 1 to 5 and is used in turn to obtain the adjacency matrices. 
Network Degree Centralization
The network degree centralization defines the centrality of the communication in the network, given as a value in a range between 0 and 1: through the use of this value the concentration of the communication activity may be quantified over a limited number of nodes in the network. The minimum value is obtained when the information is uniformly exchanged between all the components of the group. This highlights the presence of dominators (subjects with an overload of information) and dominees (subjects who either do not receive information or receive the necessary information too late) in the intra-group communicative process. The formula utilised in the calculation of the network centralization is (1), in which  
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Network Flow Betweenness Centralization 
The network flow betweenness centralization defines the level of information imbalance between the components of the communication network and, by measuring the total flow going through all the points in the network, determines the team-mates’ access capacity to the information. This value decreases the greater the homogeneity with which the information is exchanged between all the components of the network, and a high value indicates the presence of a subset of strategically central nodes within the internal communications network. It is assumed that the information does not flow along the shortest route, but rather it follows random pathways. Therefore even a node which is crossed by a considerable information flow, in spite of not being on the most direct route linking the sender and recipient, might result as being central, and hence this node could be impossible to bypass in the intra-team communication. In order to calculate the centralization parameter (2) is used, in which p* represents the main node in a network made up of n vertices. 
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If the flow betweenness centralization tends to zero, then the n team-mates emerge as being equally central in the information flow. In this case there would be no communication bottleneck created due to an information overload, whereas the more the flow tends to one, the more there is a presence of non bypassable components which slow down the internal communication.
Technological Variety and Variability 
The interactions table shows the number of a company’s own e-collaboration instruments utilised both by individuals and by the team as a whole. The ‘variety’ refers to the level of technological complexity of the group, meaning the maximum number of technologies utilised within the group with respect to the range of options available to the team members. In contrast the ‘variability’ assesses the gap between individual instrument preferences, i.e. the internal variance in the number of technologies utilised by individuals (Kratzer et al., 2006). The variability equals zero when all the team members utilise the same number of communicative instruments.
Decisional Style
A team’s decisional style may be analysed by means of an auto-evaluation questionnaire issued to the team members, who assign the items a value between 0 and 1. The extreme configurations of the decisional style are participative-delegative (0) and autocratic (1). The participative-delegative  style is designed to study the decisions that are taken democratically by the team leader and the collaborators together and their joint consensus. The autocratic style is symptomatic of the presence of a decision-making leader, who is very active and refuses to delegate (La Bella, 2005).
4.2 Measuring Creative Performance
The analysis of creative performance of virtual innovation teams is directly linked to the heterogeneousness of the competences required for the completion of the complex tasks in question. These competences which are heterogeneously allocated to the individual team members would render separation of individuals from the group difficult and rather uninteresting. Given the high level of professionalism of the team components, it is plausible to suppose that everybody in the team contributes adequately to the completion of the creative process, thus we can exclude the internal phenomena of opportunistic behaviour and free-riding, thanks to the reciprocal trust which is instated with the evolution of the project (Smith & Blanck, 2001). The individual contributions must be considered as components of a whole which are judged collectively and as such are inseparable from the context of the sum of the parts (Drazin, 1999, Klein et al., 1994). In order to measure performance an analysis based on auto-evaluation is found to be consistent with the individual’s perception of his or her own creative contribution within the group (Amabile, 1996): the individual is able to evaluate the degree of creativity he or she has accomplished, even in relation to the quantity of resources required in order to realise his or her own proposals. Torrance (1969) defines creativity as being the capacity to identify problems proposing alternative solutions, producing completely new ideas, managing to combine them into previously inexistent forms: in order to evaluate the creative production, the qualitative impact of the creative output must be assessed with reference to some criteria of judgment in order to rate ideas. The ‘Torrance Test of Creative Thinking’ (1969-1974) uses a systematic list of such criteria which highlights the cognitive dimension of creativity, and ideas are rated based on three main criteria:   
· Fluency: the capacity of the subject to produce an appropriate number of proposals in the course of the creative process;
· Flexibility: the capacity of the subject to produce versatile solutions which can be assigned to various conceptual categories;  
· Originality: the capacity of the subject to identify unique solutions.
This approach to the evaluation of the creativity of virtual innovation teams was used by Wang et al. (2002) and showed how the complexity of the subject (the creative capacity of the team) requires an analysis of the single components in the creative performance. Thus, on the basis of Torrance’s criteria of  judgment, the empirical indexes of creative performance are of one of two types:           

· Indexes of efficiency of the creative process, based on the number of ideas produced;

· Indexes of the level of creativity of the ideas, based on the quality of the ideas produced. 

Efficiency of the Creative Process
In the analysis of the creative process (characterised by the phases of the definition of the problem, the generation of the idea, the development of the proposal), the output is considered to be the number of the ideas produced by the work group, whilst the resources which are transformed and consumed are mainly the shared knowledge and time. The team is considered efficient when it is able to use these resources appropriately, thus efficiency is the best ratio of ideas generated to the time spent on their creation. In this paper the creative process is modelled using ‘the three diamonds Creative Problem Solving (CPS) model’ of Jan Buijs (1986), that consists of the following three phases: 1. Problem analysis and problem definition; 2. Idea generation and idea selection; and 3. Idea acceptance and implementation. The model enables an estimate of the duration of the previous phases. The indexes used in this paper (a value between 0 and 1) takes into consideration the performance of the analysed team with respect to that of the group with the best output to resources used ratio. The performance relationship between the ideas realised and the time spent on the entire creative process is given the name ‘creativity capacity’ and is inversely related to time:
efficiency = 
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The creative capacity is the ability of an individual to produce a number of ideas or proposals in the time allocated to the creative process. The creative capacity measure is therefore a reasonable approximation of the reaction speed of the system (both regarding individuals and the group) to the stimuli to which it is exposed in the process of realising a creative output (as shown in (3)). The complete formula for the efficiency index for the team i  is as follows:
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 identifies the number of ideas produced and shared by team i, whilst 
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 is the average time spent on the entire creative process. The parameter is a real positive number with a value in a range from 0 to 1. 
Flexibility Index
The flexibility of an idea is measured by the number of conceptual categories into which it may be classified (Wang, 2002). The classes into which the objects and ideas are grouped are defined as conceptual categories which are each assigned a name and each have shared salient characteristics in a given context (Pazienza, 2001). A work team’s creative flexibility is therefore defined as being the combined capacity at a group level to produce versatile ideas. Thus the greater the number of conceptual categories into which the ideas may be classified, the higher the level of creative flexibility is:
team_creativity_flexibility = average_impact_conceptual_categories

(4)
A team is creatively flexible if it is able to produce proposals with a high semantic importance in all of the categories into which the problem has been divided. In order to determine the flexibility index is used an auto-evaluation questionnaire that categorizes the possible outcome of the creative process and allows team-members to assign a relevance to their proposals (using a Likert scale): team-members declare at which conceptual category their proposed ideas belong and how much relevant they are. The average degree of importance of the ideas developed by each team is then evaluated using the answers to the questionnaire, which is normalised to the maximum value of the Likert scale utilised (the index has a value in a range between 0 and 1). In the comparative evaluation phase, the team whose index has the maximum value is considered the most flexible since its index increases with the average degree of importance of the proposals in the structural areas which define the problems to be solved. 
Fluency Index
The creative fluency is defined as the number of shared ideas at a team level over time (Wang, 2002). In the evaluation of the creativity of a subject (individual or collective), the number of proposals that a subject is able to produce in a defined time period is identified. The definition of fluency takes into account any possible conflicting dynamics which may occur at a team level: in fact proposals are termed relevant when shared ideas are identified and they have added value thanks to the internal negotiation phase. Such ideas are those which the entire team has deemed valid and thus practicable. The creative fluency (the index has a value in a range between 0 and 1)  of a single team is compared to that of the best performing group, i.e. the group able to produce the most proposals in the time unit of reference:
creative_team_fluency = 
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The fluency index considers only the team’s ability to develop proposals within a predefined time period (independently from timings during the creative process). (5) is thus consistent with the positive correlation between fluency and the aggregate ability to generate shared proposals. In order to determine the fluency and the originality index is necessary to use an auto-evaluation questionnaire where each team-member describe the ideas produced in the period of study. 

Originality Index 
The originality of the creative output stems from the various individual capacities to perceive and re-elaborate the external stimuli. Originality, which is a criteria of judgment, is involved in the development of the group creative process at both an individual and collective level. Being a monad, the individual evaluates the uniqueness of his or her own proposal with respect to an individual knowledge/experience base; after which, being part of a more complex organisation (the team), the individual manages increase the quantity and quality of the terms of comparison, generating proposals that have undergone transformations and are then considered practicable. The more a team is able to produce unique ideas with respect to the ideas produced by the other teams with whom they interact, the greater their originality value will be. (6) then allows a subject’s level of uniqueness (individual or collective) to be determined with respect to a term of comparison (again individual or collective):
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According to (6), the originality index has a value in a range between 0 and 1, with a maximum value when the creative subject (team) is able to produce a number of unique solutions and avoid repeating others (i.e. the variable repeated ideas is zero and the ratio (6) is maximum).
5 An application to the Finmeccanica project ‘Designing Finmeccanica through the Young People Perception’
The analysis was conducted on four virtual teams which were involved in the project entitled Designing Finmeccanica through the Young People Perception (YPP) aimed at the renovation of the internet portal of Gruppo Finmeccanica S.p.A.. The teams worked autonomously and independently, and were involved in a type of internal contest which lead to a prize for the best proposal for the winners. In dealing with the single topics the components of the team interacted almost completely virtually (on average each group organised only two face-to-face meetings), utilising as they thought fit the ICT systems which most suited their situational needs. In spite of the presence of a team leader in charge of coordinating the activities, a lack of hierarchy in the communicative structure was observed in all four teams. The absence of a hierarchical communication configuration allowed the virtual innovation teams to be modelled as non-hierarchical. The necessary information for the definition of the structural parameters of the work groups were obtained from the reports that each team member compiled in relation to the topics to be analysed:  
· a table of the intra-group interactions which was necessary for the definition of the graph;
· an auto-evaluation questionnaire, to be compiled anonymously, comprising of eleven items which give a description and auto-evaluation of the proposals produced for each thematic area analysed by the team. The answers were of a closed nature (either a graduated Likert scale or a multiple choice), although there was one open question which was indispensable in calculating originality.
The project lasted seven weeks, each of which were dedicated to a different specific theme, according to an activity schedule which was agreed with all the teams in the initial phase of the project.
5 Analysis of the Results
The statistical analysis of the results is performed at an aggregate team level: the single groups are analysed together as a whole in order to give a wider heterogeneous sample comprising of observations which are independent from each other. In the analysis of the relationship between the performance and structural indexes was utilized a vector composed by a dependent variable (Yi the performance index examined) and a set of independent variables (the structural variables). The components of the uncertain vectors are the average values of the teams’ identification variables calculated on the basis of the observations of each historical series.
From the correlation analysis of the structural variables, considering the absolute value limit of the Pearson coefficient equal to 0.5, the chosen regressors for the linear model are: the flow betweenness centralization, the average frequency, and the variability of the communication instruments.
On analysing the relationships between the regressors and the other structural variables, we find that the flow betweenness centralization is strongly correlated (ρ = 0.95) with the degree centralization.

This type of result is an important aspect of the non-hierarchical communicative structure of the four teams. It indicates the presence of a subset of team members who are more active from a communicative standpoint, characterised by greater communicative intensity with the other nodes of the graph  (Latora & Marchiori, 2006).
The internal variability in the use of the communication instruments is strongly correlated with the variety (ρ = 0.87). At the same time the variability is also strongly correlated with an autocratic decisional style (ρ = 0.72): also this result is consistent with the non-hierarchical structure of the teams. A greater level of variability is connected with a greater dishomogeneity within the team in the use of technologies. The greater the gap from the average value, the less homogeneous the sample is in terms of preference for any one type of technology and thus the greater the variability value is. Given the very small number of face-to-face meetings in the four virtual teams analysed, the subject which occupied the position of decision-maker with regard to information retrieval and sorting, must resort to a greater number of technological resources. There are no fixed communication channels nor predefined hierarchies, but only general guidelines regarding the choice of technologies (a preference for e-mails rather than discussion forums). Another problem to be considered is that not everybody in the group would always be available on the same type of channel, and thus the coordinator must find a point of intersection between the functions of the individual technology preferences. Hence until the decision-maker in his or her capacity as the natural leader in a non-hierarchical structure can effectively keep the other team-mates up to date and informed, he or she must necessarily resort to using a number of communication instruments which is above the average for the team. 
On the basis of the chosen regressors, linear models are used to measure creativity performance of the non-hierarchical virtual innovation teams:         
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In the equations (9) the dependant variables are:
X1 = flow betweenness centralization

X2 = internal variability in the use of ICT systems
X3 = average frequency of communication
There is a mathematical cause and effect relationship between the above variables and the performance variable (Yi) that is considered in the analysis. A qualitative relationship with the other variables is observed on the basis of the relationships identified from the analysis of the Pearson’s correlation coefficients. The results obtained from the linear regression applied to the historical series of the teams are shown in table 1.
	i
	Yi
	ai
	bi
	ci
	di
	R squared

	1
	efficiency
	0.56
	-1.4
	-0.15
	0.85
	0.98

	2
	fluency
	-0.42
	-0.35
	-0.158
	2.439
	0.97

	3
	flexibility
	0.149
	0.159
	-0.0456
	0.815
	0.96

	4
	originality
	0.186
	0.27
	-0.07
	1.021
	0.97


Table 1 -  Results of the linear regression

The indexes of efficiency and fluency are inversely proportional to the flow betweenness centralization. The more the intra-team communicative process is centred around a reduced number of team members, the greater the chance of creative bottlenecks (Kratzer et al., 2003, 2006), i.e. there is a decrease in the number of ideas with respect to the time period dedicated to the creative process. In contrast the creative performance in terms of flexibility and originality decreases with respect to the centralization of communication. However, the result from the analysis of the four teams is consistent with the characteristics of a non-hierarchical communicative structure. In fact, in absence of a standard and strictly defined communicative structure, information flows reciprocally between all of the components of the virtual team, creating a constant collaboration and involvement. Nevertheless, it appears that if this type of approach is taken to extremes it could compromise the order within the group and consequently cause communication to become chaotic. A team will produce results which are consistent with the group objectives if these aims are accompanied by guidelines. Furthermore, if there is some form of coordination, this will serve to reduce redundancy in the ideas produced by ensuring that the components of the team do not all focus on the same aspects of the problem at the same time. As a result this favours the originality of the ideas which are generated by the team. Therefore there are two distinct and opposing relationships between the centralization of communication and the creative performance, depending on whether performance refers to the number of ideas produced (efficiency and fluency) or if it refers to the quality of the ideas produced (flexibility and originality).
The coefficient of internal variability of the communication instruments is negative: in the non-hierarchical communicative structure of the teams analysed, the absence of a ‘coordination imposed from above’ and an excessive variety and variability in the use of ICT might render the creative process less efficient. In fact in a non-hierarchical team the overuse of different communication instruments may cause information fragmentation and increase the risk of loss of strategically relevant information. 
The communication frequency is directly proportional with all of the creative performance indexes, in fact “team creative performance will have an inversely U-shaped relationship to frequency of intra-team communication” (Kratzer et al., 2006; Leenders et al., 2003). The frequency of the communication should be neither excessively high nor excessively reduced: the teams’ average frequency values results fairly contained and under the maximum point of the performance function (above which point the trend is reversed).
Given the correlation between the other variables and the regressors, it may be concluded that in a non-hierarchical team the creative performance in terms of ‘quality of ideas’ (flexibility and originality) increases with centralization of communication structure in terms of degree centralization. The centralization of communication is achieved in this type of team through the presence of a limited number of members with specific know-how, who direct the efforts of the team with the aim of reducing the amount of redundant activities. The centralization denotes a greater involvement of the team-members in the communicative processes with the aim to promote reciprocal collaboration. Moreover, the participative-delegative decisional style contributes to a better creative performance and to the production of original solutions.
5 Conclusions
The literature regarding e-collaboration and virtual innovation teams lacks the metrics and measurement methods necessary to assess the real benefits which the innovation process derives from the use of new e-collaboration technologies. In this paper an approach was developed to analyse the relationship which exists between creative performance indexes and the structural configuration of non-hierarchical virtual innovation teams. The proposed analysis model is then applied to the Finmeccanica project entitled ‘Designing Finmeccanica through the Young People Perception’. 
The creative performance indexes based on the number of ideas produced by the team (efficiency and fluency) result inversely correlated with a centralised communicative structure of the team, in contrast to the indexes based on the ideas’ quality (flexibility and originality). In fact, in a non-hierarchical virtual innovation team, a greater centralisation reduces the redundancy of the proposed solutions and of the tasks for their implementation: the number of ideas produced reduces, yet their originality increases. The internal variability of the use of ICT instruments has a negative impact on the capacity of the team to elaborate new solutions, due to the possible loss of information that is strategically interesting for the implementation of the proposals. The direct correlation with the average communication frequency shows how an increase of the creative performance is directly linked to the quality of the internal interactions. Regarding the decisional style, there is a direct correlation between a greater level of participative-delegative style in the decision-making process and the team’s capacity to produce a larger number of creative solutions. In such a collaborative environment, reinforcing processes may result in the generation of additional new ideas.
The results of the application on a real project were confirmed by an ex-post evaluation of the team-members and the company management (promoters of the project analysed), supporting the validity of the proposed model.
The break down of the virtual innovation teams’ creative performance into its components permits an analysis of the various aspects of creativity. This kind of analysis allows to highlight distinct aspects of creativity and thus to indicate distinct guidelines in the management process of each component. The different results obtained for the qualitative variables (flexibility and originality) with respect to those obtained for the quantitative variables (efficiency and fluency) implies that different communicative strategies should be employed according to the desired outcome. If, for example, the main focus is on the quality of the creative process, then the non-hierarchical team should be more centralized; on the contrary, if the main goal is to increase the number of ideas generated, then all the components of the team ought to be more homogeneous in their participation in the communicative process.
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