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Abstract. The new concept development is a critical stage of the innovation 

process that can be seen as a new knowledge creation process. This paper 

presents a new approach and a software tool for a collaborative new concept 

development. Our approach considers Collaborative Innovation Networks as 

ecosystems for new knowledge creation and integration, and Web Mashups as 

supporting platforms for the development of virtual co-learning and knowledge 

co-creation environments. The achieved results confirm the utility and efficacy 

of the software tool and allow foreseeing its suitability for use in educational 

contexts. 
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1 Introduction 

Innovation plays a central role within businesses because it is seen as a way of 

sustainable competitive advantage creation. Initially rooted in R&D and based only 

on organizations’ internal knowledge, the innovation models have evolved to the 

current open and networked models. Today, the locus of innovation is no longer the 

individual or the organization, but, increasingly, the network where the firm is 

embedded [1]. External socio-economic agents such as clients and users of products 

and services are significant sources of knowledge, especially in the Front End of 

Innovation (FEI). User communities are an important locus of innovation and can 

increase the productivity in the development, test, and diffusion of innovations. 

Information Technologies (IT) and the Web 2.0 have come promote and facilitate the 

creation of innovation communities. User Innovation Networks, Peer Production, 

Community-Driven Innovation or Crowdsourcing, are terms often used to describe the 

innovation by virtual user communities. Table 1 presents a summary of IT tools that 

operationalize the mechanisms [2] typically used to acquire user’s knowledge for 

innovation. On the one hand, current approaches are not entirely effective because 

they limit user participation to idea generation and design of simple products. On the 

other hand, the supporting IT tools may not also be totally efficient in knowledge 
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structuration and systematization, two key requirements for easy knowledge transfer 

[3, 4]. Moreover, these tools are not entirely effective in the exploration of the tacit 

knowledge latent in people’s mind. The linear text format typically used to express 

ideas makes difficult the establishment of connections between ideas.  

Table 1. User innovations promotion mechanisms in the Front End of Innovation 

Mechanisms Operationalization Studies 

Idea Contests 

(Ideagoras, Ideariums, Ideatubes) 

Knowledge Brokers Applications [5] 

Social Media Platforms; SNS Platforms;  [6, 7] 

Product Related Discussion Forums Discussion Forums [2] 

Communities of Creation Social Media Platforms; SNS Platforms; [2, 4] 

 

In the contemporary context, the integration of external and internal knowledge to 

organizations through collaborative approaches is a critical factor for successful 

innovation. Thus, a collaborative model that integrates clients, innovative users and 

partners in the development of new concepts can increase the chances of creating 

products or services commercially attractive. Notwithstanding, the integration, 

absorption and application of this external knowledge require mastering a set of 

dynamic capabilities where the absorptive capacity (learn, integrate and apply the 

acquired knowledge) plays a central role. Firms with a higher absorptive capacity 

show a strong capacity of learning with their partners.  

This paper is structured as follows. Section 2 presents some background concepts. 

Section 3 presents our approach and a software tool for a collaborative new concept 

development. Section 4 presents tests and results. Finally, Section 5 presents the 

conclusions. 

2 Collaborative Innovation Networks, Knowledge Dynamics, and 

Web Mashups: Background Concepts  

2.1 Collaborative Innovation Networks 

A Collaborative Innovation Network (COIN) [8] is a social construct that is used to 

describe innovative teams or groups. COINs are powered by swarm creativity - their 

structural mechanism - and are defined as auto-organized cyber teams of auto-

motivated people that share a common vision and use the Web to collaborate, sharing 

ideas, information and work, aiming to create something new. The underlying concept 

builds on the premise that, the creative production that results from the open share of 

ideas and work within a group, is exponential greater than the sum of individual 

creative production of each element of the group [8, 9]. In fact, the underlying 

premise is tightly related to the foundations of the Collective Intelligence (CI) 

concept. COINs are the core of a knowledge ecosystem that encompasses some other 

virtual collaborative communities (learning and information), through which the 

generated knowledge flows until reaches the virtual world. They can emerge 
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spontaneously outside or within firms. Internal COINs can cross firm’s boundaries 

and include external members and even other firm’s members. Thus, a COIN can be 

considered, in a natural way, a productive innovation ecosystem powered by CI that 

leverages and integrates external and internal knowledge to firms. Under this view, 

COINs can work as enablers or facilitators of the absorptive capability in 

organizations. 

2.2 Knowledge Dynamics and Learning 

In knowledge management (KM) related literature [10, 11], knowledge is commonly 

classified along two dimensions [12]: tacit knowledge (TK) and explicit knowledge 

(EK). TK is personal, context-specific, composed by intuitions, mental models 

unarticulated or technical competencies. EK is articulated, codified and can be 

transmitted in natural or symbolic language and computationally processed [11].  

Knowledge creation is a complex social process that involves the acquisition, 

replacement and reconfiguration of existing knowledge structures in entities 

(individuals, groups or organizations). The SECI model [11] explicitly addresses the 

social nature of knowledge creation dynamics and comprises two dimensions: (1) 

epistemological, which describes TK to EK conversion and vice versa; (2) 

ontological, which describes knowledge transformation and flow between individuals 

groups and organizations. Thus, knowledge creation is a spiral process that builds on 

four stages of knowledge conversion (TK�EK; EK�TK): Socialization; 

Externalization; Combination and Internalization. Socialization is a social process and 

consists of sharing TK through communication. Externalization is an individual 

process and refers to the expression and translation of TK into tangible media such as 

text, concepts or models (EK). Combination is a social process and consists in the 

conversion of EK into more complex sets of EK by means of sorting, combining, 

adding and categorizing. At last, Internalization is an individual process that involves 

the conversion of newly created knowledge (EK) into TK through reasoning and 

reflection, i.e., learning. This process is iterative and takes place in a shared place 

known as ba that defines the context in which knowledge is created. 

Individual learning occurs in the Internalization stage. Group learning occurs in the 

Socialization stage. Once internalized, the explicit knowledge becomes part of the 

individual’s knowledge base and becomes an asset for the organization.     

2.3 Web Mashups as Learning and Knowledge Management Supporting Tools 

The openness and participatory nature of Web 2.0 changed the way that people use 

the Web allowing peer production, sharing and collaboration harnessing CI. Users, 

prior content consumers become content producers. Rapidly, the web became a huge 

repository of information and knowledge (opinions, know-how, etc.) in the form of 

knowledge artifacts. An intrinsic feature of Web 2.0 applications is the openness of 

their APIs, which allows the development new applications based on those exposed 

interfaces. These are known as Web Mashups – composite Web applications that 
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allow extend original functionalities or the combination of data from different sources 

into a new presentation, giving rise to new sets of data, information and knowledge 

representations. Web Mashups have been exploited in support of Web-based learning 

and KM. As supporting platforms for learning contexts, Web Mashups are capable to 

integrate and enable the learning functions that the learning process depends on [13]. 

In the scope of education, several studies [14] showed the benefits of Web Mashups 

for the construction of Personal Learning Environments. In the scope of KM, the 

literature shows practices of analysis [15] and attempts of use of Web mashups in the 

development of KM tools [16]. These platforms provide a solid support for personal 

KM and informal learning [15, 16]. 

3 Supporting Collaborative Innovation Networks for New Concept 

Development trough Web Mashups 

Supported by the concepts presented in the previous section, we derived a conceptual 

framework (Fig.1) for the development of new concepts in FEI, harnessing CI of 

COINs. The framework assumes the new concept development process as a new 

knowledge creation process [17] and the Web as a vast repository of individual 

knowledge representations in the form of knowledge artifacts.  

 

 

Fig. 1. A conceptual framework for harnessing the collective intelligence in COINS 

Around a seminal idea about a new concept of a product or service, a group need 

or a market need, a COIN can emerge. Its members can join in a virtual shared space 

(ba) and start to collaborate by sharing ideas, know-how, experiences and opinions 

(Socialization) around a shared vision that is mapped into a plan (NKL) and codified 

as a shared conceptual structure (Externalization). The externalized knowledge can be 

combined or supported by/with knowledge embedded in knowledge artefacts 

distributed and available on the Web (videos, images, Web pages, RSS feeds, etc.) or 

located in organizational knowledge bases (design schematics, models, product’s 
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data, etc.). Web knowledge artefacts can be manually or automatically selected and 

aggregated and then manually combined and recombined (mashup) giving origin to 

new and more complex knowledge artifacts (Combination). The analysis and 

reflection on the conceptual structure collaboratively created, promote knowledge 

endogenization (Internalization), i.e., learning. The process is iterative and stops when 

a common understanding about the new concept is reached, which can be translated 

as new knowledge that results from the CI of COIN members. This new knowledge 

can, in fact, promote the organizational learning once it may help improving 

organization’s technology, processes and structure and consequently, acquire market 

competitive advantage.   

3.1 A Web-based Software Tool for New Concept Development  

The conceptual framework provided a base for the development of a collaborative 

Web-based software tool aiming to support COIN’s activities in the new concept 

development in the FEI. The tool builds on a set of ontology-based knowledge 

management services [18] that provide an effective management of COINs’ activities 

and resources. The system relies on a multi-layer modular architecture (Fig. 2) in 

which three major modules stand out: (1) Collaboration Module; (2) User Mashup 

Builder Module; (3) Mashup Middleware. The Collaboration Module operationalizes 

a virtual collaboration space (ba) providing users with communication tools, real-time 

collaboration and a shared whiteboard used for the co-construction of the shared 

conceptualization which is shaped by an extended concept map, where the shared 

concepts can be supported by Web Mashups. The User Mashup Builder Module 

provides functionalities for setting up searches and combination of results into a 

single and new representation – a mashup. Finally, the Mashup Middleware provides 

an interface layer for fetching and pre-processing data. 

 

Fig. 2. Simplified high-level architecture of the software tool 

3.2 The Mashups Development Process  

The mashup development process is performed in two levels (Fig.3). The first level 
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access and data pre-processing. Data pre-processing can be simple consisting of data 
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cleaning and filtering followed by data structuring in a normalized format; or it can be 

far complex involving data acquisition from different sources, data cleaning, data 

filtering, data integration/combination through union, join or sort operations and 

subsequent data structuring in a normalized format. This subsystem is supported by an 

open mashup platform known as Enterprise Mashup Platform that allows describing 

low-level mashups in EMML (Enterprise Mashup Markup Language), an XML 

dialect. The module provides multiple data access methods (REST, WS, JDBC, and 

POJO), supports multiple data formats (XML, JSON e Java Objects) and several data 

processing methods (EMML flow control structures, XPath, and JavaScript). EMML 

mashups are hard-coded and developed by software developers.  

 

Fig. 3. Mashup development process 

The second level (high level) is operationalized by the User Mashup Builder 

Module. This module builds on three components (Fig. 4): (1) Resources Library [a], 

which provides access and represents the EMML mashups available on the Mashup 

Middleware; (2) Mashup Dashboard [b], which hosts the mashup widgets selected in 

the Resource Library; (3) Composer [c], which allow the composition and 

combination of widgets selected resources into a single representation.  

 

Fig. 4. The user interface of the User Mashup Builder Module. 

The Widgets define the user interface of EMML mashups providing search queries 

parameterization (filtering and sorting criteria), results presentation and selection. 
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The construction of user mashups for supporting a given concept of the shared 

conceptualization can be briefly defined as the selection of data sources [a], data 

source’s modeling through the corresponding Widgets, searching, result selection [b], 

composition and combination into a single representation [c] and subsequent 

association to the correspondent concept. 

4 Testing and Results  

Two tests were conducted aiming to verify the utility, quality and efficacy of the 

software tool. The first test was performed in the form a real-time collaborative 

session, involving persons geographically dispersed (Portugal and Brazil). The main 

objective was to verify the system stability in the collaborative construction of a 

shared conceptualization. The second test was performed within a real business 

environment and had as a goal the collaborative development of a solution to an 

existent identified problem. Data was collected by semi-structured interviews with the 

members of the involved teams. Data analysis was done by qualitative methods using 

the dimensions and measures for information systems evaluation proposed in [19]. 

The tool revealed to be efficient in supporting the problems in both contexts. 

Especially on the second test, the software tool was able to bridge an existing gap 

related with the process of idea enrichment/maturing. Beyond this, the involved 

participants identified several positive aspects that can be classified into two levels: 

individual and organizational. In the individual level, the promotion of the individual 

learning and networking were pointed out as two value-added features. The richness, 

comprehensibility, format and accuracy of information were the factors identified as 

enablers for an easy learning and knowledge transfer. In the organizational level, the 

results achieved (in the second test) produced a positive impact on the environment 

which can be translated as an improvement in business process and subsequent cost 

reduction.  

5 Conclusions  

This paper presented a new approach that relies on Web Mashups as supporting tools 

for the process of new concept development in the FEI. The results obtained in both 

performed tests showed a positive impact on learning and new knowledge creation 

processes. COINs are very productive knowledge creation ecosystems and may 

integrate internal and external persons to organizations. By fostering and nurturing 

these networks through a collaborative platform of this nature, one can promote new 

knowledge creation by integrating external and internal knowledge to organizations, 

facilitating thus the absorptive capacity and consequently, the innovation.  

The contributions of this work are tightly related to learning and knowledge 

creation through reflection. The developed software tool revealed the ability to 

provide the creation of virtual learning environments. Future work will include the 

study of its suitability and extension to educational contexts.   



362 L. C. S. Barradas et al. 

 

References 

1. Nair, R., Vedak, V.: Networking, Innovation and Innovative Culture. In: Muncherji, N., 

Dhar, U. (eds.) Creating Wealth Through Strategic Hr And Entrepreneurship, pp. 405-416. 

Excel Books, New Delhi (India) (2009) 

2. Piller, F., Ihl, C.: Open Innovation with Customers - Foundations, Competences and 

International Trends. Technology and Innovation Management Group 1-69 (2009) 

3. Barradas, L.C.S., Rodrigues, E.M., Ferreira, J.J.P.: Co-criação e Sistematização de 

Conhecimento no Front-End de Inovação para a Criação de Novos Conceitos, no contexto 

da User Innovation.  14ª Conferência da Associação Portuguesa de Sistemas de Informação, 

Santarém (Portugal) (2014) 

4. Standing, C., Kiniti, S.: How can organizations use wikis for innovation? Technovation 31, 

287-295 (2011) 

5. Sousa, M.C.: Open innovation models and the role of knowledge brokers.  Inside 

Knowledge. Wilmington Publishing & Information, [online] (2008) 

6. Friedrich, P.: Web-based co-design - Social media tools to enhance user-centred design and 

innovation processes.  School of Science, vol. Ph.D., pp. 306. Aalto University School of 

Science, Espoo (2013) 

7. Duin, H., Jaskov, J., Hesmer, A., Thoben, K.-D.: Towards a Framework for Collaborative 

Innovation. In: Cascini, G. (ed.) Computer-Aided Innovation (CAI), vol. 277, pp. 193-204. 

Springer US (2008) 

8. Gloor, P.A.: Swarm   Creativity:   Competitive   Advantage through Collaborative 

Innovation Networks. Oxford University Press, USA (2006) 

9. Gloor, P.A., Cooper, S.M.: The Coming World of Swarm Creativity. (2007) 

10. von Krogh, G., Ichijo, K., Nonaka, k.: Enabling Knowledge Creation: How to Unlock the 

Mystery of Tacit Knowledge and Release the Power of Innovation. Oxford University 

Press, New York (USA) (2000) 

11. Nonaka, I., Konno, N.: The  Concept  of  'Ba':  Building  a  Foundation  for Knowledge 

Creation. California Management Review 40, 40-54 (1998) 

12. Polanyi, M.: The tacit dimension. Anchor Books, Garden City, NY (USA) (1967) 

13. Boss, S., Krauss, J.: Power of the Mashup - Combining Essential Learning with New 

Technology Tools. Learning & Leading with Technology 35, 12-17 (2007) 

14. Drachsler, H., Pecceu, D., Arts, T., Hutten, E., Rutledge, L., Van Rosmalen, P., Hummel, 

H., Koper, R.: ReMashed – Recommendations for Mash-Up Personal Learning 

Environments. In: Cress, U., Dimitrova, V., Specht, M. (eds.) Learning in the synergy of 

multiple disciplines, pp. 788-793. Springer Berlin Heidelberg (2009) 

15. Weber, S., Thomas, L., Ras, E.: Investigating the suitability of mashups for informal 

learning and personal knowledge management.  Workshop on Mashup Personal Learning 

Environments (MUPPLE’08), Maastricht (Netherlands) (2008) 

16. Bitzer, S., Ramroth, S., Schumann, M.: Mashups as an Architecture for Knowledge 

Management Systems.  42nd IEEE Hawaii International Conference on System Sciences, 

Hawaii (2009) 

17. Barradas, L.C.S., Ferreira, J.J.P.: Mashup Enabled Dynamic Capabilities in the Fuzzy 

Front-End of Innovation. In: Varajao, J.E.Q., Cruz-Cunha, M.M., Putnik, G.D., Trigo, A. 

(eds.) ENTERprise Information Systems (CENTERIS 2010), vol. II, pp. 228-237. Springer 

Verlag, Viana do Castelo (Portugal) (2010) 

18. Barradas, L.C.S., Rodrigues, E.M., Ferreira, J.J.P.: Deriving an Ontology for Knowledge 

Management in Collaborative Innovation Networks. International Journal of Innovation and 

Learning (in press) 

19. Steinhuser, M., Smolnik, S., Hoppe, U.: Towards a measurement model of corporate social 

software success-evidences from an exploratory multiple case study.  44th International 

Conference on System Sciences (HICSS 2011), pp. 1-10. IEEE, Hawaii (2011) 


