
HAL Id: hal-00591882
https://hal.science/hal-00591882

Submitted on 10 May 2011

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.

MODELING CONCEPT DESIGN OF INNOVATION
PLATFORM

Albena Antonova, Roumen Nikolov

To cite this version:
Albena Antonova, Roumen Nikolov. MODELING CONCEPT DESIGN OF INNOVATION PLAT-
FORM. 2009. �hal-00591882�

https://hal.science/hal-00591882
https://hal.archives-ouvertes.fr


 1 

MODELING CONCEPT DESIGN OF  
INNOVATION PLATFORM  
Knowledge management approach  

 
Albena Antonova 

Sofia University Faculty of Mathematics and Informatics  
Roumen Nikolov,  

Sofia University Faculty of Mathematics and Informatics  
 
 
 

Abstract. The transformation of the innovation processes is a fact and new forms of cooperation and partner-
ship among companies and research community emerge. The paper presents a model of concept design of 
Innovation platform, based on the 4 networked innovation models. Knowledge management is a common 
approach, providing opportunity for better knowledge exploitation in innovation life-cycle and considering 
new types of cooperation among innovation seekers and innovation providers. The Innovation platform 
concept design proposes unique opportunity for generation, exploitation and dissemination of innovation 
ideas and products, enhancing various forms of interaction and networking between different end-users. 
Finally, a link of the Innovation platform and organizational knowledge portal is discussed as part of one 
integrated knowledge management process.  
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1. Introduction  

Today, as a result of the development and use of wide range of information tech-
nologies (IT), the innovation model is changing. The process of innovation goes 
beyond the borders of the companies and combines the collaborative efforts of 
professionals, customers, employees, researchers and leading experts. In order to 
construct new products and services, it is no longer necessary to employ the 
brightest and most talented experts. It is enough to build boundary-less networks, 
motivating and empowering persons with different fields of expertise, experience 
and background to share ideas, to generate new concepts, to exchange and create 
new knowledge, and thus - to cooperate in order to create or transform an inventi-
on, innovation or discovery into a unique product or service. The main question is 
how technologies could facilitate hungry for innovations companies and the 
brightest researchers to find each others to create new forms of cooperation and 
partnership.  

Some existing IT platforms provide unique opportunities for networking and coo-
peration between the innovation seekers and innovation providers (Nambisan 
& Sawhney 2008). However, it is not an easy task to balance the interest of indi-
viduals and researchers’ communities with the requirements and innovation re-
quests of large corporations. The main aim of the present research is to identify 
and point out how to effectively match existing and emerging technologies into 
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new business models in order to improve the communication and networking op-
portunities leading to business oriented transformation of the innovations. All 
these relationships will be observed from the knowledge management (KM) point 
of view by discussing various roles and interrelations occurring during the proc-
esses of knowledge generation, storage, use and transfer within the innovation 
cycle. 

The paper aims to describe a design of a successful model of innovation platform. 
For this purpose the main trends and changes occurred with the innovation see-
kers and innovation providers during the last years will be shortly presented and 
analyzed. The roles and characteristics of the companies and the communities of 
researchers involved in the innovation process will be presented as well.   

2. Transformation of innovation models 

The transformation of the traditional in-house innovation model (or firm-centric 
model) to the networked-centric innovation model is the topic of discussion in the 
book “Global Brain” authored by (Nambisan & Sawhney 2008). The emergence 
of new technologies and globalization created more demanding and more compe-
tent customers - forming different communities of interests, taking part in virtual 
social networks, discussing their satisfaction or disappointment in personal blogs. 
On the other hand, corporations are operating in new business environment where 
they have to increasingly innovate and compete on the global market emphasizing 
on the newest aspects of their products or services.  

It is interesting to note that since 1900 the majority of the most significant innova-
tions for all industries originated outside the large, established firms (Utterback 
1971). While analyzing the model of sustainable innovation, presented by (Keyes 
2006), the following conclusions emerged:  

1. Increased collaboration between different stakeholders is observed; 

2. The companies strengthen their external relationships; 

3. The role of R&D is expanded – it includes not only knowledge generation, 
but also knowledge brokering;  

4. Computational modeling and simulation are utilized as evolving solutions 
for fast learning related to the innovation cycle. 

It could be drawn a conclusion that nowadays the active approach for catalyzing 
innovations requires extension of the company borders and involvement of exter-
nal players. (Du Plessis 2007) claims that the knowledge management assists in-
novations in creating tools, platforms and processes for tacit knowledge creation 
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and sharing, and thus it plays a very important role in the innovation process. In 
addition, it promotes the improvement of the company capacity to absorb and to 
build on the new generated knowledge and ideas coming outside the company.  

2.1 Features of the Industrial R&D activity 

There are many changes observed into the industrial research during the last de-
cades. After restructuring of the state industry in the 80th and 90th in most count-
ries, and as a result of the exposure to new competitive global forces, the scope of 
industrial research has changed (Nowotny et al. 2002). The industry neither can 
afford large-scale research infrastructures, nor can maintain its previous commit-
ment to in-house research anymore. Moreover, the big companies are no longer so 
strongly influenced by the state models of doing research. As a result, many in-
dustrial research departments have been transformed, re-engineered, or floated-off 
as independent entities. Nowadays the industrial research is much more distribu-
ted than before (Nowotny et al. 2002). Three main results of this change are poin-
ted out, namely: the emergence of small specialized R&D companies, the spread 
of the industrial research back down the supply chain and the increased level of 
networking and partnerships. These new characteristics open place for new forms 
of innovation and collaboration within the research processes that promote emer-
gence of new cooperation models and tools.  

2.2. Characteristics of the Researchers community  

The emergence of information technologies totally transformed the way the re-
searchers cooperate and generate new knowledge. As described in (Delanty 
2001), during the last 20 years the following changes occurred in the communities 
of researchers:  

1. Internet has altered the nature of cooperation of the researchers by loca-
ting a lot of the knowledge in the cyberspace and by eliminating the roles 
of time and distance as a barrier for communication and knowledge dis-
semination;  

2. The mobility of researchers has significantly increased. The international 
conferences are becoming more frequent and the academics have more 
opportunities to meet colleagues with similar interests even when their re-
search is highly specific;  

3. The academics are networking more - they form multiple research net-
works that are spread across the globe; 

4. The number of co-authored or multi-authored publications has been inc-
reasing, in particular in fields where the research depends on large-scale 
funding. Group publications are more frequent and provide evidence that 
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the traditional model (described by Weber 1948) of the solitary professor 
in personal possession of his tools, would be no longer valid.  

5. The emergence of transnational knowledge as a result of international re-
search could be observed. In addition - new forms of cooperation between 
organizations and individuals appeared.  

Nowadays the researchers increasingly act as self-directed experts, motivated by 
achievement of specified research goals. They are highly mobile and they enter in 
various virtual networks. They cooperate with a number of research and industrial 
institutions, take part in international research communities, manage a broad 
range of national and international contracts funded on competitive bases by vari-
ous national and international sources. Academia-industry interactions and coop-
eration increasingly becomes subject of negotiations and opportunity for estab-
lishing new partnerships fostering the innovation process. (Machlup 1980) con-
siders university, being the center of knowledge production and teaching, as a 
“knowledge factory", equated to an industry. Kerr, former president of the Uni-
versity of California, Berkeley, cited Machlup's notion of the knowledge industry 
in his influential book The Uses of the University. (Kerr 1963) laid out his views 
that a large modern university had to operate as a part of society, no longer 
as an ivory tower apart from it. 

3. Emergence of New Innovation models 

New networked innovation models emerged (Nambisan & Sawhney 2008). The 
models can be described as follows: Orchestra model (where one leading or-
ganization is orchestrating innovation activities of the network members); Crea-
tive Bazaar model (where a company looks for new ideas and technologies from 
wide variety of sources); Jam Central model (where individual contributors co-
me together to collaborate in envisioning and developing innovations); and MOD 
Station model (where a community is trying to modify an existing innovation). 
The main characteristics of these models are defined in Table 1. 

Table 1. Four network-innovations models according to (Nambisan & Sawh-
ney 2008). 

Creative Bazaar 
- Broad innovation goals  
- Evident market opportunities  
- Stand-alone innovations 
- Moderate to high development risk, moderate 

commercialization risk 
- Innovation knowledge range from simple to 

complex and some integration is required 

Jam central 
- Broad innovation goals 
- Not clearly defined market opportunities 
- Specialized contribution, helping to define and 

implement innovations 
- High development and commercialization risk 
- Integration of widely distributed new, complex 

and diverse knowledge 
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- Inexpensive or moderately expensive facilities 
for idea development and testing Intellecual 
property rights –feasible and predictable, but 
requires more efforts 

 

- Sophisticated and moderately expensive infrast-
ructure 

- Unpredictable context, mix of open and close 
systems 

 
Orchestra model 
- Well defined innovation goals 
- Clearly specified and modular innovation archi-

tecture 
- Clearly defined market opportunity 
- Implementing, complementing or extending the 

innovation architecture 
- High development and implementation risk 
- Innovation knowledge is complex – requires 

integration across domains 
- Expensive and sophisticated facilities for idea 

development and testing 
- IP rights – predictable and manageable 
 

MOD Station 
- Well defined modular architecture, innovation 

opportunities are not predictable 
- Not evident and clearly identifiable market 

opportunities 
- Complement or enhance existing innovation 
- Low development risk, high commercialization 

risk 
- Innovation knowledge is complex, specialized 

but widely distributed 
- Not expensive and specialized facilities for idea 

development and testing 
- Predictable IP context  

(Nambisan & Sawhney 2008) propose detailed analyses of each of the models by 
discovering the concrete company needs and opportunities. They suggest that the 
innovation–driven activities have to be lead, organized and supported by com-
panies and commercial organizations. According to (Utterback 1971) a commer-
cial organization apparently tends to innovate in areas where there is a fairly clear 
short-term potential for profit. This statement can provide an explanation for the 
fact that “…most innovations representing a breakthrough or potentially changing 
the character of a whole industry tend to come from sources other than firms wit-
hin that particular industry…”(Utterback 1971), e.g. from universities, indepen-
dent research units, etc. One can conclude that cooperation and collaboration of 
the companies with a large pool of researchers and inventors coming from univer-
sities and public research units can give birth to new concepts, ideas and grounds 
for further research and innovations. Due to the fragmented nature of the discus-
sed innovation models in (Nambisan & Sawhney 2008) it can be assumed that a 
lot of useful sources for innovations can be missed. For instance a number of in-
teresting ideas and suggestions, rejected by an organization, identified as Innova-
tion seeker, could have some potential to become successful in different context 
or for different markets, if they are demonstrated to a knowledge broker. In the 
next sections a new business model for an Innovation platform is described. It 
combines the features and the different aspects of the 4 models mentioned above 
and, in the same time it plays the roles of an innovation marketplace, a knowledge 
broker, and a pool for communities of interests that network the innovation see-
kers and innovation providers. The platform could be beneficial for all partici-
pants by creating and adding value for them. The knowledge management ap-
proach provides a model and reference how to develop an extended Innovation IT 
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platform that promotes knowledge generation, knowledge transfer and further 
knowledge exploitation.      

4. A model of an IT innovation platform  

According to (Utterback 1971), the technical innovation process is divided in 3 
main sub-processes, namely: Idea generation, Problem-solving, and Implementa-
tion and diffusion. The model design of the Innovation platform will support each 
stage of the innovation life-cycle. It aims will be to combine the roles of the virtu-
al social community, the knowledge broker and the innovation marketplace. The 
platform will encourage attainment of the both crucial phases –Innovation Pro-
posal and Original solution or invention and will allow the innovation seekers 
and the innovation providers to meet and to enter in relationships as they do in the 
4 network innovations models (Nambisan & Sawhney 2008). In addition, the In-
novation platform will address all of the activities in the Technical innovation 
sub-processes that support companies, communities and individuals to figure out 
how to contribute in an innovation process. According to the different innovation 
models discussed above, the innovation process can be lead by any of the innova-
tion seekers and/or innovation providers. 

The main objective of the platform is to add value not only by fostering com-
munication processes and exposing current innovation needs of the companies 
and opportunities for researchers as done in other platforms (for example 
www.innocentive.com), but to adapt the innovation life-cycle into a knowledge 
management framework in order to achieve greater competitive advantage for 
innovation seekers and innovation providers.  

Figure 1. The process of technical innovation and the role of the innovation plat-
form (adapted from Utterback 1971) 
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There exist a number of innovation platforms, concentrated around one or more 
of the 4 models determined by (Nambisan & Sawhney 2008). There can be cited 
the cases of Innocentive.com, Boeing 787 and Salesforce.com illustrating the or-
chestra model, Dial Corporation, BIG and Yet2.com as examples for creative 
bazaar model, project TDI (tropical disease initiative), HapMap project and Se-
cond Life as examples of jam central model, and OpenSPARK initiative and 
Mashup movement, illustrating the mod model.  In order to design a sustainable 
and market-oriented platform, the following issues should be analyzed:  

 Innovation approach: How the innovation process should be organized?  

 Motivation: How different prospective actors to be involved in the Innova-
tion platform activities should be motivated and stimulated? 

 Benefits: What the potential benefits for different users would be? 

 Knowledge life-cycle: How to generate, store, transform and distribute va-
luable knowledge, in order to create value in the innovation process?  

 Business model: How to define business roles and users interactions? 

 Users roles and profiles: How should be determined the roles and the posi-
tions of the various actors? 

 Activities: What type of activities should be possible to perform within the 
framework of the platform? 

5. Features of the Innovation platform  

The characteristics of the 4 models of networking innovations, supported by the 
Innovation platform, are presented at Table 2. The innovation seekers IS and the 
innovation providers IP can participate in multiple networks, and can form diffe-
rent cooperation and collaboration models both with other innovation seekers and 
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innovation providers. The main advantage of the innovation platform is that it 
provides opportunities to meet IS and IP by using standardized forms, e.g for re-
quests, for offers and presentations of innovative proposals, etc. The users could 
also prepare a profile, invite co-workers to take part in a project, initiate innovati-
on project, share virtual place to work together, use different groupware and pro-
ject management technologies to keep track of the process, organize social net-
works, etc. All innovation requests and proposals should provide estimated bud-
get, time framework and level of completeness. The platform will provide support 
and assistance with further explanations and presentations as well as with links to 
experts at all stages of the innovation process, including IPR issues.  

 
Table 2  Features and functions of the Innovation platform according to 4 mo-

dels network innovation approach. 
Creative Bazaar 
-  Innovation Approach – Broad range of innovations, 

ideas, innovation proposals and offers presented and 
exposed by IP 

-   Motivation – IS can receive interesting ideas and 
can browse among various ideas and research pro-
posals. IP can expose and explain much more in de-
tails their innovation proposals, may prepare and 
collect offers, may develop and expand their ideas 
in business plans, project proposals, business offers. 

- Benefits – IS will benefit from access to different 
sources of innovations, IP can benefit from oppor-
tunity to give publicity of their inventions and re-
search ideas, potentially finding funds and forming 
partnerships. IP will benefit for expanding chances 
to “sell” its ideas even previously rejected. 

- Knowledge life-cycle – the innovation knowledge is 
widely distributed among members of the portal and 
new knowledge value is created through knowledge 
transfer. 

- Business model – IS are allowed to browse different 
sources of innovation ideas and can select ideas that 
can be adapted or transformed in order to become 
innovations. 

- Users roles and profiles – Innovation seekers – 
active or passive – search for useful innovations or 
browse for ideas, innovation providers – expose 
their inventions, innovations etc. 

- Activities – IP upload presentation, description or 
formulation of the idea and its potential impact, 
sending concrete proposal (offer) for a specific pur-
pose or to potentially interested IS, or targeting spe-
cific industry, pool of companies etc. IS can browse 
innovation proposals, select ideas and get in touch 
with IP, expanding and negotiating further coopera-
tion and go to phase 2.   

Jam central 
- Innovation approach – IP can publish “raw” ideas for 

cooperation, in order to invite and form partnerships 
with another community members– researchers, inven-
tors, companies etc to generate new knowledge or in-
novation 

- Motivation – IP can find another interested partners 
among IP and IS in order to cooperate and to perform 
research or innovation activity.  

- Benefits – IP will benefit from access to community 
members and potential collaborators, sources of fun-
ding –companies, national and international funds and 
VCs, reserved virtual collaboration space; IS will bene-
fit from access to new –generated knowledge, and its 
potential application in innovations;  

- Knowledge life-cycle – knowledge generation, trans-
formation and distribution. In the process of cooperati-
on within the community new knowledge emerges and 
can give birth to new innovation process.  

- Business model – IP and IS can form Communities of 
practice (CoPs), developing new innovations and fin-
ding new funds; IS can observe and can take part in 
some research and innovation process or can fund in-
teresting opportunities.   

- Users roles and profiles – IP can initiate or take part in 
some CoP; IS, Companies can take part in the research, 
can provide financing and support of the innovation 
process; 

- Activities – IP initiate innovation ideas, form com-
munities and invite other IP and IS. IP can use private 
virtual collaboration space, allowing transfer of explicit 
and tacit knowledge.  

Orchestra model 
- Innovation approach – IS has determined specific 

characteristics of the innovation and organize and 

MOD Station 
- Innovation approach – IP create in cooperation new 

enhanced innovative products, features, concepts etc, 
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govern the innovation process of IP. 
- Motivation – IS has access to various specialized IP, 

innovation platform provides intermediary func-
tions, supporting collaboration process, private vir-
tual space, project management tools; IP can obtain 
detailed description of the tasks and can be involved 
in large-scale research and innovation activity. 

- Benefits – IS can easily organize knowledge pro-
duction coordinating and managing networks of dif-
ferent IP;    

- Knowledge life-cycle – existing and new-appearing 
knowledge is integrated, used and transformed in 
order to create unique new valuable innovation.  

- Business model – IS govern the network activity 
and use Innovation platform to support IP, project 
management and collaboration. 

- Users roles and profiles – IS is leading actor, orche-
strating the innovation process and all type of rela-
tionships with IPs.   

- Activities – IS will be allowed to formulate a prob-
lem, to form community, to reserve virtual work 
space, to invite members IP of the community, to 
support them fining appropriate solution, to manage 
complex projects.   

based on product or model or delivered by IS.   
- Motivation – IP can attain interesting results as the 

process is open. IS can take part in transformation and 
modification of their product.  

- Benefits – IS have access to community of IP. IP can 
finally provide improved versions and tradable solu-
tions to IS;    

- Knowledge life-cycle – on the base of the existing 
knowledge, new knowledge is developed, modified and 
integrated.  

- Business model – IP have the control and position to 
propose innovations, to develop networks, to initiate 
cooperation and to invite other community members to 
take part in the innovation.  

- Users roles and profiles – IP can provide new proposals 
based on the directions and description of IS.    

- Activities – IP can initiate a process of enhancing or 
completing features, etc of existing product, model etc, 
can invite IP and new members, can share knowledge.  

Legend: Innovation Seeker = IS, Innovation provider = IP 

6. Knowledge management and Innovation Platform  

Various perspectives of the knowledge life-cycle within an innovation platform 
are presented at figure 2. One could imagine that in the Jam Central model some 
new knowledge and innovations emerge from the community work. However, 
this knowledge can be transferred and presented to the innovation seekers by the 
Creative bazaar model. After that, the company can orchestrate its own 
innovation process based on the selected knowledge or innovation and finally, 
when a product, concept or model is ready, the community can assist the 
company to create new environment and context within the MOD model while 
modifying or completing an existing product.  Thus we can claim that the role of 
the Innovation platform should be to facilitate and enable an effective knowledge 
management within the innovation process, following the phases of knowledge 
creation, knowledge distribution, knowledge exploitation and knowledge 
modification. This concept design of the Innovation platform integrates all 4 
networked innovation models in one knowledge-management cycle. 

Figure 2. Knowledge life-cycle within innovation process based on the 4 models 
of networked innovation in (Nambisan & Sawhney 2008) 
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Legend IS= Innovation seeker; IP = Innovation provider 

7. Knowledge management and innovations  

While innovation platform can provide access to innovative ideas, inventions, 
new knowledge and experts, innovation process is actually company-centered 
activity. According to (Brand 1998), in order an innovation to take place, a com-
pany needs people who are willing to share and creative people who have the abi-
lity to turn ideas into real products and services. The knowledge management 
approach provides guidelines how to empower the various processes of knowled-
ge generation, use, transformation and sharing both inside and outside the compa-
ny. (Du Plessis 2007) defines the following benefits which KM brings to the in-
novations process:  

 KM facilitates collaboration in the innovation process;  
 KM enables the flow of knowledge used in the innovation process;  
 KM provides platforms, tools and processes to ensure integration of an 

organization’s knowledge base;  
 KM assists in identifying gaps in the knowledge base and provides 

processes to fill the gaps in order to aid innovation;   
 KM assists in building competencies required in the innovation pro-

cess;  
 KM assists in steady growth of the knowledge base through gathering 

and capturing of explicit and tacit knowledge;  
 KM provides a knowledge-driven culture within which innovations 

can be incubated. 

In order to assure wider adoption and use of the Innovation platform business 
model, it has to be a natural extension of the organizational knowledge portal. An 
organizational knowledge portal provides information and knowledge about the 
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internal processes that describe the key success factors and indicators for mana-
gement of inter-organizational knowledge. However some common understan-
ding of the KM and innovation process as drivers of the company development 
and sustainability has to be established before linking the Innovation platform 
with the organizational knowledge portal. Organizational Knowledge portal 
should enable the internal tacit and explicit knowledge to flow, to facilitate un-
derstanding, to use taxonomies to facilitate access to knowledge and to decrease 
the time to reaction in case of external events. Furthermore, the benefits of linking 
the innovation platform to the knowledge portal or to the enterprise information 
portal can be twofold. The innovation platform would provide up-to-date infor-
mation about the current innovation requests and innovation proposals that could 
be filtered and delivered to the interested employees through the Knowledge por-
tal. On the other side, by linking the organizational knowledge management por-
tal to the innovation platform a company would get access to a variety of social 
networks, and various Communities of Practice, access to external experts and 
sources of funding. In this way the Innovation platform will increase tacit and 
explicit knowledge flows from and to the organization, and thus - enhancing its 
active innovation position in the market and thus its knowledge base. 

8. Conclusions  

The information and communication technologies provide multiple opportunities 
to enhance and improve the existing business models and processes. KM allows 
business processes to become more efficient and effective by ensuring better re-
distribution of the organizational resources and better response to the signals co-
ming from the business environment (Galabova& Antonova 2007). One indepen-
dent Innovation platform will enhance the organizational innovation processes 
and will contribute to better exploitation and use of the organizational knowledge 
management portals by improving the innovation and knowledge management 
processes within an organization. The above described concept design of the in-
novation platform which is based on the 4 models of networked-centered innova-
tion of (Nambisan & Sawhney 2008), present an opportunity to meet the innova-
tion seekers and the innovation providers. One of the main advantages of this 
concept design is that it fully explores the innovation knowledge life-cycle: 
knowledge generation, knowledge use and exploitation, knowledge transfer and 
distribution and knowledge modification within a networked community. The 
further research would be concentrated on the criteria and the success factors for 
establishment of an innovation platform. The links between the innovation plat-
form and the organizational knowledge portals (as part of one integrated know-
ledge management process) could be also an interesting area of further research. 



12  

References  
Brand A., Knowledge Management and Innovation at 3M, Journal of Knowledge 
Management Vol. 2 Number 1, September 1998  
 
Delanty G., 2001,Challenging Knowledge. The University in the knowledge so-
ciety, Buckingham, Open University Press  
 
du Plessis Marina, The role of knowledge management in innovation, Journal of  
Knowledge Management, Vol. 11 No. 4, 2007, Emerald Group Publishing  
 
Galabova, L.& Antonova A. Sustainable business processes through effective 
knowledge management, Proceedings of International Conference of Automatics 
and Informatics, Vol III, October 3-6, 2007 
 
Kerr C. 1963, The uses of the university, Cambridge, Harvard University Press  
 
Keyes J., 2006, Knowledge management, business intelligence and content ma-
nagement, The IT Practitioner’s Guide, New York, Auerbach Publications 
 
Machlup F.,1980, Knowledge: its creation, distribution, and economic significan-
ce: v. 1. knowledge and knowledge production. Princeton, NJ: Princeton Universi-
ty Press.  
 
Nambisan S & Sawhney M, 2008, The Global Brain, Roadmap for Innovating 
faster and smarter in a networked world,  New Jersey, Pearson Education 
 
Nowotny H.& Scott P.& Gibbons M., 2002, Re-Thinking Science, Knowledge and 
the Public in an Age of Uncertainty, Cambridge, Polity Press  
 
Utterback J. The Process of Technological Innovation within the Firm The Aca-
demy of Management Journal, Vol. 14, No. 1. (Mar., 1971). 
 
Weber, M.,1948, Science as a vocation, in H.H. Gerth and C.Wright Mills (eds.) 
From Max Weber. London:Routledge &Kegan Paul 


