
HAL Id: hal-03787374
https://hal.univ-lorraine.fr/hal-03787374v1

Submitted on 24 Sep 2022

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Collaborative networks between innovation spaces
Fanny Pruvot, Laurent Dupont, Laure Morel

To cite this version:
Fanny Pruvot, Laurent Dupont, Laure Morel. Collaborative networks between innovation spaces.
2022 IEEE 28th International Conference on Engineering, Technology and Innovation (ICE/ITMC)
& 31st International Association For Management of Technology (IAMOT) Joint Conference, Uni-
versité de Lorraine, Laboratoire ERPI, Jun 2022, Nancy, France. pp.1-7, �10.1109/ICE/ITMC-
IAMOT55089.2022.10033181�. �hal-03787374�

https://hal.univ-lorraine.fr/hal-03787374v1
https://hal.archives-ouvertes.fr


Collaborative networks between innovation 
spaces 

Fanny Pruvot 
Université de Lorraine, ERPI

F-54000 Nancy, France
fanny.pruvot@univ-lorraine.fr 

Laurent Dupont
Université de Lorraine, ERPI

F-54000 Nancy, France
l.dupont@univ-lorraine.fr

https://orcid.org/0000-0002-8279-9690 

Laure Morel
Université de Lorraine, ERPI

F-54000 Nancy, France
laure.morel@univ-lorraine.fr 

https://orcid.org/0000-0002-6666-8375 

Abstract 
The increase of the innovation spaces number on a territory 

makes them unstable and fragile. Indeed, several studies have 
shown that most of them are following the same “Death Valley” 
due to a dispersion of both the financial and human resources. This 
is why the hypothesis that creating collaborative networks 
considered as an inter-organizational alliance would make these 
places sustainable, was taken. Combining their variety of actors 
and competencies and their complementarity in materials and 
equipment’s would allow producing greater innovations and 
impacts on a territory aligned with the major transitions we have 
to face today.  

Based on a review of the scientific literature, the trends about 
innovation spaces were identified and the start point of a 
collaborative framework was established. This start point 
correspond to four findings. The first one is the generic dimensions 
to characterize and evaluate the network performance. The second 
one is the five levels of collaboration and the six types of 
governance. The third is the identification of some key 
performance indicators to characterize a collaborative dynamic. 
The last one is the identification of emerging dynamic of 
collaboration between innovation spaces. 

Keywords— Innovation Spaces, Collaborative network, 
Literature review, Dimensions 

I. INTRODUCTION

Since 2005, innovation spaces such as Fab Labs, 
Makerspaces, Hackerspaces, Living Labs, coworking spaces, 
etc. have been an increasing subject of scientific research. 
Several studies focus on the emergence of these places and how 
they are organized [1][2], favoring relations and exchanges 
between a diversity of actors in a territory (companies, research 
institutions, public actors, universities and citizens...). Each 
innovation space (IS) has its own innovation processes, tools, 
methodologies, specific skills and management style [1] [2]. 
Each of them is created to meet particular objectives (economic, 
societal or environmental issues) depending on the community 
that is evolving on it and its needs. Nevertheless, little research 
has been conducted on their ecosystem impacts. The current 
challenges are to minimize environmental impacts, so it’s 
essential to analyze the impacts of IS. Moreover, to bring 
solutions to such complex issues, it can be necessary to 
mutualize skills and knowledges of a territory. Indeed, the IS 
should no longer be in competition with each other but should 
share and exchange their resources [3]. Especially as many 
initiatives emerge on very varied territorial perimeters, e.g.:  
• Fieldlabs at TU Deflt: 

https://www.tudelftcampus.nl/collaborate/fieldlabs/ 
• In Colombia, the ViveLabs national network launched by

Ministerio de Tecnologías de la Información y las
Comunicaciones [4]

• Archipelago co-design platforms within the project
“Programme d’Investissement d’Avenir” PIA-3 Territoire
d’innovation – Des Hommes et Des Arbres (DHDA) [5]

• IS network in a French university PIA-3 SIRIUS:
https://factuel.univ-lorraine.fr/node/18039

• In Italy with Fablab Roma Network [6]
• In Erasmus + (Higher Education – International Capacity

Building) project with Climate Lab project http://climate-
labs.org/

the aim of having different places collaborate is to combine 
different skills, knowledges and points of view and thus bring 
value to the territory. This phenomenon is a new territorial 
development model. The previous projects are part of this 
dynamic, for example “PIA-TI aims to promote the emergence 
of new territorial development models in France that are 
propitious to sustainable economic development and the 
improvement of people's living conditions, while enabling local 
economic players to be successful”[5]. Previous works [7] have 
shown that they seem to be an asset for the transition towards 
new models. However, we have seen that in the literature no 
mechanism for collaboration between IS has been established. 
Therefore, there is no study on the territorial impacts of these 
collaborative networks. Consequently, it seems important to 
provide generic methodological tools for developing 
collaboration between IS in a territory. 

The main question guiding this paper is “how to structure a 
network of IS to brings added value to the IS members as well 
as to the territory involved?” The purpose of this article is to 
provide an overview of the research trends concerning the 
networking of IS. This allowed us to identify a methodological 
gap for the creation and monitoring of this type of network. 
Therefore, our study contributes to the literature by providing 
dimensions, types of collaboration and performances indicators 
that will characterize a collaboration. Also, it can constitute the 
basis of a methodological framework to precisely describe a 
collaborative network. In further research, we will be able to 
establish a methodological framework that fosters this transition 
by allowing IS to collaborate with each other and with their 
territory.  In this article, the impact of such a network on the 
territory was not discuss, because this topic needs more 
attention. 

To identify the characteristics to create these network 
dynamics, a literature review on IS networks was carried out. 
The research methodology is composed of two literature 
reviews. The first research confirms the emergence of the 
subject around IS because network dynamics and collaborations 
between IS are rarely studied [3]. Then, the hypothesis that 
these dynamics are similar to inter-organizational networks has 
been set up. The second literature review on this subject was 
realized. The literature allows us to specify the types of 
collaboration and the indicators for evaluating their quality. 

The remainder of this paper is organized as follows. The first 
section provides the theoretical background related to the 
proposed research, to provide common ground for the 
terminology of this work.  The second section presents the 
research approach for the literature review. Finally, a 
conclusion and discussions are present to discussed results, and 
identifies the futures guidelines and perspective.  

This work is funded by "Des Hommes et Des Arbres, les racines de demain" 
project - French program "Plan d’Investissement d’Avenir - Territoire 
d’Innovation" and by Université de Lorraine, ERPI & ENSGSI.

Reviewer
Typewritten Text
Draft’s authors - reference: Pruvot, F., Dupont, L., Morel, L. "Collaborative networks between innovation spaces", in 2022 IEEE 28th International Conference on Engineering, Technology and Innovation (ICE/ITMC) & 31st International Association For Management of Technology (IAMOT) Joint Conference, 19-23 June, Nancy, France, pp. 1–8. 



II. THEORETICAL BACKGROUND: DEFINITION OF
TERMS

This section provides the background related to the 
proposed research. A brief definition and conceptualization of 
Innovation spaces is presented, and network collaborative 
approach in the point of view of this study is exposed.  

A. Innovation Spaces (IS)
IS are entities seen as organizations in their own right. These

places are networks of actors brought together to develop 
innovation through processes of creation, prototyping, 
validation and testing in a real context [8][9]. Innovations can 
be technological, services, products or systems innovations 
[10][7]. Users of these spaces are varied and are expected to be 
organized around a well-defined strategic intent with 
established innovation processes to be sustainable [8][11]. 
Strategic intent can be seen as the ambition, the goal to be 
achieved. We can make the analogy with an organization since 
the latter is “goal-oriented” [12]. A second definition proposed 
by [13], allows us to confirm the choice of comparing IS to an 
organization. He proposes “An organization is the rational co-
ordination of the activities of a number of people for the 
achievement of a common explicit goal, through a division of 
work and hierarchy of authority and responsibility”. These last 
justifications will allow us to draw inspiration from inter-
organizational network management methodologies. “Inter” 
means to articulate which corresponds to our objective of 
articulating the IS in a territory to obtain a sustainable 
collaboration. Moreover, the diversity of actors present in these 
places shows us that they are important meeting points in a 
territory [14][10]. Networking them would therefore be 
beneficial for the territorial development [15]. This is not 
contradictory with their strategy. In fact, they all normally have 
an important openness dimension [16]. Moreover, they already 
individually have the characteristics of an actors network or an 
inter-organizational network [17]. 

B. Collaborative network
To begin with, the term network was used to refer to the

collaborative’s dynamics, exchange and sharing between 
organizations (in our case: IS).  

When collaborating and creating a real sustainable network, 
stakeholders conduct projects together over the long term and 
all resources are shared: information, expertise, tools, etc.[3].  

When we talk about collaboration, several terms appear: 
alliance, cooperation, coalition, coordination, network, joint 
venture, cluster, consortium, industrial symbiosis and “public-
private partnership (PPP)” [18]. These different terms will be 
treated interchangeably. In some configurations, IS contribute 
to the emergence or structuring of PPPs [19]. Therefore, IS 
networks would be a way to extend this collaboration to a 
territory. 

There are many types of networks. We have already shown 
that inter-organizational networks can be adapted to our subject. 
This hypothesis has been applied in our study. There are also 
value networks because they have assets, tangible or intangible 
results created and disseminated between its actors and because 
our goal is to create added value to a territory [20].  
Networking or collaboration has both benefits and risks. It 
allows actors to share costs and risks of various projects 
[3][21][22]. These dynamics are sometimes perceived as time 
consuming and inefficient: “ Critics claim that inefficiency and 
time delays in collaboration result … from transaction costs 
reflecting duplicate organizations, excessive bureaucracy, 
management by consensus, equal voting rights … and delays in 
decision-making which are reflected in time slippages; as well 
as the need to make compromises in operational requirements 
and delivery schedules to satisfy the different demands of each” 

[23]. So, it’s necessary to develop a new method of network 
management to overcome this problem. 

III. METHODOLOGICAL DESIGN

The aim of this research is to identified and summarizes the 
research trends and limitations about these two previous topics 
and begin to identify key characteristics to define a 
collaborative network. The global process of the 
methodological design is show in the figure 1. 

To draw up this overview, a literature review based on the 
Web of Science database and a random treatment was carried 
out. Initially, the Web of Science database was used because it 
contains a large number of publications from over 34,000 
journals [24]. In addition, it allows for multi-criteria research. 

A literature review on the subject of IS networks allowed us 
to understand the challenges of this subject as well as the 
limitations present in the literature.  

To structure our research, the first phase was to conduct 
random searches in order to identify the relevant keywords to 
be used in the research equation. The chosen keywords will be 
around 2 notions: IS, collaboration networks. (Table 1 (AB)). 
These keywords were searched only in the Author keyword to 
have a specific article and less off-topic articles. 

To choose the keywords related to innovation spaces, a test 
was realized with each of its synonyms. Many of them brought 
inappropriate publications (on social, psychological, medical 
topics...). To refine the results, these were not included in the 
equation, for example: “enabling space”, “enabling lab”, “living 
space”, “crea*space”, “crea*lab”, “idea space”, “social space”. 
Moreover, some other terms didn’t bring results such as 
“hackerlab”, “makerlab”, “co-design space” OR “co-design 
lab”. The same approach was taken with the other keywords in 
the equation. 

The publication on collaboration between IS started in 2010. 
This phenomenon is correlated with the success of IS and 
sometime reinforced by national policies, for example: 
• In France:  calls for FabLab projects in 2013 or in 2016 the

PIA3–Territoire d’Innovation that supports territories to
adopt Living Lab approaches

• In Colombia, in 2012, launch of the ViveLabs project
promoted and financed by the Colombian government.

• In the U.S, since 2010, U.S. policy has been oriented
towards the development of manufacturing laboratories
[25].

The challenges of the IS are increasingly encouraged by the
territories and oriented towards their development [8]. Since 
2006, many international dynamics around IS emerged (e.g., 
ENoLL network in 2006 or the Fab Foundation in 2009).  

Our first results highlighted certain gaps in our research 
method. Indeed, we have only 77 results. These needs for 
further study are due to the youth of the subject. Our hypothesis 
allowed us to go deeper. Inter-organizational networks are older 
dynamics (1985, [26]) and are already study in depth. 

Fig. 1.  Process of the methodological design 



To this end, an additional literature review with more 
specific information on the networking process was conducted. 
The objective is to identify methods, indicators and more 
concrete tools for collaboration between companies, 
organizations or other forms of structure. As this notion is very 
abundant, the keywords were searched only in “Author 
Keywords” (Table 1 (CD)). As with the first step, each keyword 
was tested to see if it provided us with relevant publications. 
The process of selecting relevant publications was the same as 
before. Table 1 shows the different equations used for this 
research.  

 The results were studied using the VOSViewer software. It 
provides an overview of all articles. The use of this software 
makes it possible to obtain a network of keywords by co-
occurrence links. Each keyword is represented by a circle and 
its diameter represents the frequency of occurrence of the 
keyword [27]. The links between keywords represent the fact 
that they have appeared together in articles. The closer the two 
keywords are to each other, the stronger their relationship (i.e. 
the frequency of their mutual appearance is high). This format 
makes it possible to create clusters which are represented by 
different colors. 

Following the analysis with this software, the articles’ 
abstracts have been read to select only the documents dealing 
on IS network. Indeed, articles dealing with medicine or 
technology or agriculture or social networks were not selected. 
At the end of the process, 12 papers were selected that were 
deeply studied (see figure 2). Given this very low number of 
articles, we decided to add a second phase in our selection 
process. Thanks to other database, new articles have been 
added, as for example CAIRN (management science-oriented 
database) and HAL. They were carried out to bring Open-

Science or French-speaking articles. Indeed, we decided to also 
analyzed the Francophone literature. 

Google scholar was also used to identify articles with a large 
number of citations in this field or to find recent articles that 
were not yet present on WOS (Table 2).  

After reading these additional articles, sufficient qualitative 
information was at our disposal. Indeed, the characteristics of 
sustainable collaboration have been confirmed a large number 
of times and so leading us to reach the theoretical saturation 
point around the characteristics of networking and collaboration 
[37]. 

TABLE II.  ADDITIONAL RESEARCH 

Fig. 2.  Literature selection process 

Field Option introduced 

C - Collaboration 
Network 

Keywords (From 
literature) 

“interorganizational collaborat*” OR “inter-organizational collaborat*” OR 
“interagency collaborat*” OR “inter-agency collaborat*” OR “multi-

organizational collaborat*” OR “multiagency collaborat*” OR “multi-
agency collaborat*” OR “cross-organizational collaborat*” OR “cross-
agency collaborat*” OR “cross-boundary collaborat*” OR “collaborat* 

governance” OR “collaborat* management” OR “Collaborat* network*” 
OR “collaborat* public management”  OR “organizational 

interconnection” OR “Interconnection” OR “interrelation” OR 
“collaboration” OR “inter-organizational” OR “Orchestrat*” 

D - Indicators 
Keywords (From 

literature) 

“Indicator repository” OR “criteria” OR “indicator*” OR “indicator* 
Proposal” OR “indicator* framework” OR “indicator* referential” 

Search in Author keywords 
Period explored 1950 To 2021 

Document type Article, proceedings paper, book, book chapter, book review, review or 
early access 

Database Web of Science 
Number of 

publications 174 

Field Option introduced 

A - Innovation 
spaces Keywords 
(Adapted from 

[1]& [7]) 

“Inno* space” OR “Inno* lab*” OR “living lab” OR “fab lab” OR “fablab” 
OR “fablabs” OR “makerspace” OR “hackerspace” OR “coworking space” 
OR “third place” OR “social lab” OR “creative space” OR “open lab” OR 

“co-design platform” 

B - Networking 
Keywords (From 

literature) 

“inter-*” OR “Orchastrat*” OR “Organization” OR “Ecosystem” OR 
“Network*” OR “Interconnection” OR “interrelation” OR “combination” 
OR “association” OR “collaboration” OR “grouping” OR “gathering” OR 

“inter-organizational” OR “cooperation” OR “partnering” 

Search in Author keywords 

Period explored 1950 To 2021 

Document type 
Article, proceedings paper, book, book chapter, book review, review or 

early access 
Database Web of Science 

Number of 
publications 77 

Database Input References 
CAIRN et 

HAL Francophone articles [26][28] [29] [30] [31] 

Google 
Scholar 

Articles with a large 
number of citations in this 

field 
[32] [22] [20] [16] [10]

New articles that were not 
yet on WOS [7] [5] [33]

Articles from the references 
of the selected publications [34] [21] [35] [36]

TABLE I. SEARCH EQUATION 1 (AB), EQUATION 2 (CD) 
FOR THE SELECTION OF PUBLICATIONS 



IV. FINDINGS

A. Collected data
For our analysis, the following criteria was integrated:

minimum of 4 occurrences per keyword in order to obtain 
usable representations.  

We studied the evolution over time of the keywords. In 
figure 3, the colors are defined by the average publication per 
year of each keyword, with yellow representing the most recent 
and dark blue the oldest. The keywords associated with our 
topic are part of the recent trends (such as: sustainability, city, 
model, networks, management or performance). Indeed, these 
are in yellow or light blue which corresponds to 2019-2020. The 
clusters on the bottom right were popular mainly before 2016. 
The clusters on the left, it was mainly in the 2018-2020 period 
[7]. This analysis was also conducted with the articles on inter-
organizational networks. The notions of impact, quality, 
indicators, knowledge and governance are also recent (figure 4). 
The keyword of territory isn’t present. The territory in which 
the network operates is still poorly considered. The research 
problematic: what are the parameters for creating a network and 
a sustainable collaboration? is a recent topic [8]. Indeed, by 
taking articles from 1950 to March 2021, the beginning of 
publications is only from 2010.  

Fig. 3.  Temporal analysis on VOSViewer 

Fig. 4.  Temporal analysis on VOSViewer 

Our analysis continued with the study of the density of focus 
of the keywords (figure 5). The keywords sustainability, model, 
network, performance and management have a low density 
compared to other topics such as living lab and collaboration. 
Collaboration is for actor collaboration inside an IS. In literature 
about inter-organizational network (figure 6), the keywords 
impact, performance, indicators, management, model, quality 
indicators needed further research. 

Therefore, we identify a new area that has not been studied 
in depth and for which our objective is to provide insights 
(model; management; indicators of performance, quality and 
impact).  

B. Analysis of collected data

The results of this analysis are presented in this section. This
literature review allowed to identify 4 significant results: The 
dimensions that characterize a collaborative network, the 
different types of collaboration and levels of governance, the 
indicators that make it possible to evaluate the performance or 
quality of a collaborative dynamic, and finally the mechanisms 
of collaboration linked to IS. 

a) Network dimensions

This literature review highlighted research trends around IS. 
In addition, the basis for a methodological framework was 
identified. The 9 dimensions characterizing a network are 
presented in Table 3. These dimensions constitute the most 
generic level, the basis for analysis of an IS network [38]. The 
dimensions specific to IS (because they are themselves 
networks of actors) and those specific to the analysis of a 
network integrated into a territorial strategy were combined. 
Apart from the organizational dimension, the cognitive 
dimension proved to be important because it presents 
fundamental elements to achieving sustainable collaboration: 
trust [39][40] and knowledge management [41][42]. Trust is 
important because it allows the network to have flexibility [43]. 
This leads us to show that the temporal dimension is a key 
dimension. The network must be dynamic and follow the 
movements of a territory. Indeed, actors must be able to join or 
leave the network without constraint [30]. It must be flexible 
[44] and in constant rearrangement [39].

Fig. 5.  Density analysis of IS network keywords on VOSViewer 



The nine major dimensions to be evaluated to monitor the 
functioning and quality of a network were defined. They are  
derived from a comparison of the dimensions identified in the 
selected papers. We have put, for example, the references that 
go more deeply into the corresponding dimensions. V. Favre-
Bonté and al. and S. Leminen and al. have demonstrated that the 
characteristics of a collaborative network influence its 
innovation outcomes [2][29].  

b) Levels and governance of collaboration
According to [3][36], collaboration comes from many levels: 

• Coexistence: IS don’t know each other
• Networking: each IS is aware of the existence of other

spaces
• Cooperation: each one has identified common interests and

occasionally carries out operations together
• Partnership: they occasionally carry out projects together in

sharing roles, skills and risks to achieve a common goal and
communicating regularly

• Coordination: IS have similar operations and strategies
[49][36]

The first level is important. Indeed, it’s necessary that the IS is 
extremely well defined [11] and knows its individual 
characteristics (innovation process, strategic intent, 
organization…) [1] before joining a network [50]. Indeed, this 
step is important for the space to understand which network is 
useful or not. This will allow it to get to know itself and to 
develop without being overloaded with dynamics or procedures 
to follow. Each of these levels has advantages and 
disadvantages for the members of the collaboration and the 
territory. In-depth studies are needed to identify which one 
would be the most beneficial for IS and a territory. As well as 
defining the characteristics of the ideal network [29][51]. 
Moreover, define governance is important [28][2][48][17]: 
• Distributed/Community network: Leadership is

distributed between each member who have same decision-
making power

• Distributed multiplex network: governance is shared
among the major actors in the network

• Centralized/Star network: only one actor is accountable for
the network management, the assets management and the
information sharing

• Federated network: members are independent but combine
their respective resources

• Stable: members have been chosen with caution, new
comers are rare

• Dynamic: network built for a specific project and then
reassembled differently for another project

Defining governance also means defining the roles for
organizing a network of actors [2] or organizations [52]. A 
network can also be characterized according to the interactions 
that form it: formal, informal [52][22], short term and long term. 
Moreover, it can be qualified by the degree of links between its 
stakeholders [53]. This information can be evaluated through 
indicators.  

c) Performance Indicators
Through our study, a literature review examining model, 

criteria and indicators of collaboration was identified [49]. After 
the analysis of the different existing network representations 
show in [49], we could see that the temporal and dynamic 
dimension of the network is rarely taken into account in these 
representations [28]. It will be necessary to include them for 
monitoring and evaluation. For this, it’s needed to create an 
organizational framework [54] or/and a repository of indicators 
that can be adjusted to the different dynamics and scales (micro, 
meso, macro) [5][55][56]. There are still few tools to measure 
the quality and impact of a collaboration [53]. 

The indicators, specific to the characterization of the 
network and the evaluation of its performance, are difficult to 
define[47]. Works define some of them [28][57][58][59][60]: 
• Number of actors: network nodes
• Number of connections between actors
• Types of interactions: tangible or intangible and punctual

or regular
• Centrality: evaluates whether an actor is in direct or indirect

contact with others (it’s measured from the number of
connections, the number of intermediaries used for the
exchanges and whether he himself is an intermediary)

• Reciprocity: assesses whether the relationship is balanced,
whether the interactions are two-way

• Transitivity: frequency and fluidity of the exchanges
(formalism, rules to respect)

• Direction: vertical or horizontal exchanges
• Distance between nodes: in terms of geographic space, but

also in terms of non-recurring activation of nodes

TABLE III. THE NINE COLLABORATIVE NETWORK DIMENSIONS
Dimensions Definition References (Research field) 

Attractivity 

Relating to the attractiveness of 
the IS, the territory, the network 

(notion of reputation and 
legitimacy) 

[5](industrials systems) 

Organizational 

Relating to the structure of the 
network, to management 
(management, role...), to 

exchanges between network 
members 

[34](Economy) ; [31](Marketing, 
Territory) ; [29] (Innovation 

management) ; [45] (Political 
science); [2] (Innovation, 

entrepreneurship) 

Environment 
Relating to the geographical 

location of the spaces and the 
network 

[31](Marketing,  Territory) ; [29] 
(Innovation management) 

Institutional 

Relating to governance, standards, 
norms established in the 

framework of collaborations 
and/or on a territory 

[34](Economy) ; [31] (Marketing, 
Territory) ; [29] (Innovation 

management) ; [17] (Economy, 
management science) ; [2] 

(Innovation, entrepreneurship) 

Economic 
Relating to the resources, flows 

present in the network (financial, 
material, human...) 

[45] (Political science) [3]
(Computer science) 

Temporal Relating to the evolution of the 
network over time 

[34](Economy) [30] 
(Management science) 

Strategic 

Relating to the strategy of the 
innovation spaces and the strategy 
put in place for the sustainability 

of the network 

[1](Innovation spaces) [45] 
(Political science) 

Cognitive 

Relating to the trust between IS, to 
the well-being (territory) and to 

the sharing of skills and 
knowledge 

[34](Economy) [39] 
(Management) [40] (Computer 

science) [41] (Industrial 
management) [42] (Economy) 

[45] (Political science)

Objectives of the 
network 

Relating to the expected/achieved 
results of the network and the 

objectives of the creation of this 
collaborative network 

[46](Innovation 
spaces)[47](Environmental 

science)[2](Innovation, 
entrepreneurship) [48](Economy) 

[8](Innovation management) 

Fig. 6.  Density analysis of inter-organizational keywords on VOSViewer 



Each indicator must be prioritized and given a weight to 
measure its importance with respect to the others (e.g., using the 
AHP method [61][62]). 

These indicators are only on the network performance. But 
there is few research about the impact of these collaborative 
network on the territory and on the members. Some authors start 
to think indicator can help to link actors and define their 
common values[47]. We think that defining a repository of 
indicators considering all these aspects could be a potential 
future research topic. 

d) Network of Innovation spaces
Almost every article talks about the collaboration between 

actors within an IS [2][55][48] but not about collaboration 
between IS. However, we can take inspiration from the 
structures of collaboration between actors and extend them to 
collaboration with other organizations. Indeed, they have 
similar key elements : shared vision, role defined, innovation a 
process, a structure, commons objectives…[48]  

Some IS are created around a similar thematic to develop a 
territory [14][63] and by the way looks like a network. For 
example, Urban Living Lab looks like a network, in fact, each 
of them has the same objective of territorial development and 
are constituted by a network of various actors [14]. However, 
besides the theme of their project, they have nothing in common 
and especially no common operating modes.  

For the moment, the only existing IS networking model is 
structured exclusively according to horizontal and vertical 
interactions between IS categories [64]. Currently, only A. B. 
Memon, K. Meyer, and M. N. Tunio have considered the 
question of creating a tool for the IS collaboration. Their two 
articles are the only two rich and interesting articles on this 
subject. However, we believe it is possible to create a more 
generic collaborative network, without classifying each IS into 
a category. We would a framework that can enable 
collaboration between more different IS and with fewer vertical 
relationships. Moreover, they don’t provide tools for 
monitoring and improving this collaboration. In the literature, 
there are few tools to monitor and evolve a network between IS. 
Some research present the importance of a tool to link diverse 
actors, like a digital platforms [14]. We think it will be an 
interesting intermediary to facilitate interactions in a 
collaboration.  

The territorial impact is little studied [8][33]. There are still 
few indicators for evaluating the impacts of IS on a territory and 
for evaluating collaboration outcome [47]. Further research is 
needed to establish key indicators. Analyses at the scale of a 
territory are few, only a few researchers are starting to look at 
the impacts of these places separately and of co-creation on their 
close ecosystem. Some authors shows that due to the 
specialization of each IS, they are complementary. So, if they 
work in a network, they could play a key role in global 
challenges facing their local ecosystems [7]. 

V. DISCUSSIONS AND LIMITS

A. Limitations
Our study has some limitations, we may not have identified

all the keywords allowing access to all the articles and we used 
only the Web of Science database. To partially compensate 
these limitations, we conducted a constant lookout to identify 
other documents dealing with our subject. 

B. Key findings
This study allows to identify the main dimensions of a

network (9), some initial performance indicators (9) and the 
emerging topics around these places of innovation. Indeed, 
there are lots of gap in a literature on the subject of network 

between IS and their role on a territory. This research has 
allowed to define the basis of a collaborative network analysis 
framework (9 key dimensions). Moreover, it allowed to 
understand the five levels of collaboration. As well as the five 
different ways of governing a collaboration network. 

This research identifies a gap around territory. We have seen 
that IS are a tool for ecological transition. It is therefore 
important to evaluate the impact of the dynamics they generate 
on a territory. However, the notion of territory linked to IS is 
still very understudied. Moreover, in the literature related to 
collaborations, the territory in which they take place is also 
rarely studied. These conduct to several questions: do these 
characteristics influence the territorial impacts generated by this 
collaboration? Do similar characteristics bring identical 
territorial impacts? How many and what types of IS are needed 
to have a relevant impact on the territory? To answer these 
questions, we believe that the articulation of these nine 
dimensions will faithfully represent the characteristics of a 
collaborative network. 

VI. CONCLUSION

Thanks to our different results we can confirm that the 
hypothesis used is coherent. It makes sense to assimilate IS 
networks to inter-organizational networks, because of the 
diversity of actors they integrate and also because of the 
similarity of the dimensions used to describe them. In addition, 
it allows us to have new insights presented above. This brings 
interesting limits and perspectives.  

The study’s results are the identification of research trends 
about IS and the lack of studies on their collaboration potential 
and their territorial impact assessment. Moreover, this literature 
revue provides key elements to study collaborative network.  

Further research is needed to deepen this initial analysis. It 
would be interesting to identify indicators that would allow us 
to evaluate the territorial impacts of these places and their 
networks. Moreover, it’s still lacking framework, tool or 
method to develop and maintain a network. It would be 
interesting to demonstrate that these places can support 
territorial dynamics. Indicators would also facilitate the 
replication of these dynamics in other territories. These 
indicators would analyze the network in three aspects (we will 
analyze it at a broader level than simply at the level of activities 
[65]): in the collaboration (on network outcomes), in the 
organization (structure and network management) and in the 
territory (strategies, responses to territorial issues). The IS 
network could be monitored for quality and improved according 
to these indicators.  

From all the previous analyses we can affirm that a network 
of innovation spaces will permit to create sustainability 
dynamic on a territory thanks to their diversity of actors, the 
sharing of their varied resources and knowledges. There is a 
lack of studies which place territorial development at the center 
of their analysis [63][8]. Moreover, collaboration between IS 
could allow them to have access to resources or skills that they 
lack. This would certainly reduce the number of IS closing after 
only a few months. 
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