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To investigate these research issues, our paper focuses on two intermediaries’ practices: an innovation 
consulting firm and an open innovation platform strategy in order to valorise the EBISilc® project, a 
new polyfunctional ingredient for the bio-industrial companies. The present paper is organized as 
follows. In the first section, we begin by a literature review leading to our research framework. In a 
second part, we formalize two research hypotheses and we present the concrete case study and the 
deployed research methodology to assess the validity of these assertions. Then, we present the results 
of both strategies and we identify the main features and limitations of these approaches in the bio-
industrial sectors. Finally, we conclude by highlighting both theoretical and practical contributions of 
this paper and by presenting the main perspectives of this work. 

2. Literature review 

2.1 Bio-industrial innovation context 
Saives and co-workers [2005] define the bio-industries as the industrial sectors which answer the 
specific needs (reproduction, nutrition and health) of a distinct biological system (human, animal, 
vegetal or environmental). To make this definition more precise in the framework of our study, we 
highlight four main bio-industrial sectors: the pharmaceutical industry, by improving the human and 
animal health; the cosmetics sector, by answering to the human health/well-being; the food industry, 
by answering to the human nutrition issues; and the environmental sector, by preserving the natural 
ecosystem. This non-exhaustive list can be completed by other minor bio-industrial sectors such as the 
phytosanitary sector, fine chemical companies or the medical devices sector. 
However, in spite of their large available resources and their technological advancements, bio-
industrial R&D departments have trouble in developing new products and have to rethink their 
innovation processes. For instance, the pharmaceutical industry is facing several contextual issues 
such as the patent expiration dates also described as the “patent cliff” whereas Big Pharmas have 
trouble in discovering new bioactive molecules on their own efforts. That is why the bio-
pharmaceutical sector is defined by Bianchi et al. [2011] as “a fertile ground for the adoption of the 
Open Innovation philosophy” and has widely integrated new in-sourcing and out-sourcing strategies in 
its innovation process. This observation is confirmed by the pioneering nature of pharmaceutical 
companies to develop platforms in order to find new partners and new sources of knowledge. The 
more relevant example is the Open Innovation Drug Discovery program (OIDD) set up by Eli Lilly 
and whose main objective is to renew the pipeline of molecules by exchanging more efficiently with 
academic partners. Otherwise, the cosmetic companies are also subject to strong economical 
regulatory constraints but open innovation practices are just emerging for a few years. Thus, the 
consumer goods company, including cosmetic products, Procter & Gamble (P&G) is considered as the 
pioneer in the adoption of open innovation practices, especially thanks to its Connect and Develop 
(C&D) platform. Since “the objective of the new strategy using open innovation practices is to turn 
more technologies into products” [Dodgson et al. 2006], the C&D platform was developed to be the 
right place to find new suppliers and innovation partners. This initiative was then followed by 
Unilever, another main consumer good company (U-Partner Open Innovation Submission Portal) and 
by companies specialized in cosmetics such as Beiersdorf with its Pearlfinder platform. In the same 
way, often considered as a mature and slow-growing sector with low research investments, the 
innovation processes in the food industry are facing deep changes. Sarkar and Costa [2008] reviewed 
the open innovation practices in the food industry where external sources of knowledge are screened 
to develop innovative technologies and products. This new innovation policy is emerging and several 
concrete models have already been formalised in this line of business [Bigliardi et al. 2012] and food-
industry specialized platforms, such as the Allfoodexperts® platform, have emerged on internet. 

2.2 Innovation and open innovation intermediation 
The implementation of open innovation practices cannot be easily handled by all types of business 
organisations [Perkmann et al. 2007]. That is why innovation consulting firms, also called bridgers 
[Bessant et al. 1995] or third parties [Mantel et al. 1987], have penetrated this market by offering a 
wide range of services [Buijs 1987], [Muller et al. 2012]. Indeed, their complex strategies cover 
several steps of the innovation pattern, from initial recognition of opportunities to implementation and 
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long-term use of technologies [Bessant et al. 1995]. They play a crucial role in the innovation 
processes by improving the research of partners thanks to standardized procedures. Because of the 
interest for the open innovation paradigm, these innovation players have understood their role at the 
interface of this model. Recently, a wide diversity of web-based platforms, also called ‘virtual 
knowledge brokers’ (VKB) by Verona et al. [2006], has appeared on the technology markets thanks to 
technological advances such as data mining and data searching [Dodgson et al. 2006]. Consecutively 
to the globalisation of ideas and technologies, open innovation firms have logically opted for using 
such platforms in order to help innovating companies to find potential collaborators. Indeed, 
companies of all sizes have trouble in selecting, connecting and initiating promising global innovation 
projects. However, only a few studies have been carried out on these open innovation intermediaries 
and they are mainly focused on their organisational mechanisms and their business models [Hossain 
2012]. In our study, we will distinguish generalist open innovation platforms such as Yet2.com (1999), 
NineSigma (2000), Innocentive (2001) and IdeaConnection (2007) for the most developed ones and 
“corporate” platforms such as the P&G’s Connect&Develop platform, the Eli Lilly’s OIDD initiative 
or the General Mills Worldwide Innovation Network (G-WIN) which are emerging in all main bio-
industrial sectors. Finally, it appears from this literature review that a systematic evaluation of the 
web-based strategies performance at the new product development level has not been proposed yet. 

3. Formalisation of research hypotheses 
Several fundamental issues are often raised when an open innovation strategy is targeted by research 
project team either from academics structure or industrial R&D departments: Are these (open) 
innovation intermediation strategies transposable in all bio-industrial sectors? How can we measure 
the performance of intermediaries’ practices when they are applied at the new product development 
level? That is why the aim of this paper is to investigate theses academic issues by means of empirical 
investigations. Thus, we first hypothesized that: the integration of open innovation practices in the 
pharmaceutical industry is a trigger for the spread of this paradigm in the other bio-industrial sectors. 
The second supported hypothesis is: the practices of Open Innovation intermediaries are performing 
to find applicative sectors and potential partners to develop new bio-products. 

4. Research design 

4.1 EBISilc® technology overview  
In order to assess the validity of these hypotheses, two innovation intermediation strategies were 
carried out on a concrete research project in the bio-industrial sectors. The case study is based on one 
technology patented by the EBInnov Research and Development laboratory of the French engineering 
school “Ecole de Biologie Industrielle” (EBI). The laboratory has a strong expertise in the bio-
industrial sectors thanks to its highly qualified professors (PhD degrees). The EBISilc® technology is a 
one-pot sol-gel inspired process for synthesizing polyfunctional clay particles [Lhéritier et al. 2013]. 
The inventive aspect of this technology lies in a double functionalization provided by a mixture of 
hydrophilic and lipophilic silanes. The first application tested by our team is the stabilisation of 
emulsions, i.e. the mixture of two or more immiscible liquids; for instance water droplets in oil or oil 
droplets in water. Nowadays, the majority of emulsion-based products are stabilized by surfactants, 
despite their environmental issues. That is why emulsions stabilized by solid particles, also named 
Pickering emulsions, can be considered as a substitution strategy since they have not penetrated the 
bio-industrial markets yet. The EBISilc® technology is expected to meet several expectations of the 
bio-industrial innovation context; such as the development of polyvalent new ingredients. Thus, the 
use of synthetic organoclays as drug delivery system [Yang et al. 2013] and water remediation method 
[Moscofian et al. 2008] were recently published. In order to find new partners having specific 
expectations and to bring this patented technology to its market(s), two intermediaries' strategies were 
rolled out; as detailed in the two next sub-sections. 

4.2 Innovation consulting firm strategy 
Two consultants (PhD degrees) were mandated to set up an innovation consulting office’s strategy. 
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technological background was realized by analysing the email exchanges with industrial contacts. The 
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technological surveillance has highlighted twelve potential applicative segments
Starting from these 
was applied to finally target four potential market segments. Paint segment and cosmetics were 
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phytosanitary products were prospected to a lesser extent. Moreover, it should be noted that the 
regulatory barriers of the pharmaceutical industry sector was expected to slow down the innovation 
process. That is why this line of busines
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Interestingly
each line of business was observed. That is why each sector was characterized by a unique 
of these two parameters. The cosmetics and paint sectors were considered as the more mature markets 
showing a strong technological background and a high interest for the EBISilc
other sectors showing a low technological bac
interest for the technology. Nevertheless, in all cases, the business and market needs have raised 
several expected functions for such materials; what is consistent with the versatility of the technol
Finally, it was shown that this approach which leads to direct contact with both technological and 
marketing managers is adapted to better understand the industrial expectations. This result is really 
interesting for technologies under development and
undetermined.
companies: one finished product firm and one ingredient supplier in the cosmetics industry and a 
pharmaceutical labo
indirect consequence of the consulting firm's work.

5.2 Open 
In the framework of the EBISilc
platform for one month. The evolution
followed day after day during this period as presented in Figure 

It was observed that around 1,500 active users have clicked on the title of the technology offer, 
showing a first interest. Among these solution seekers, 6 information requests were received as 
summari
requests could seems very low, this approach presents several interesting characteristics.
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several expected functions for such materials; what is consistent with the versatility of the technol
Finally, it was shown that this approach which leads to direct contact with both technological and 
marketing managers is adapted to better understand the industrial expectations. This result is really 
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undetermined. On a practical aspect, this first strategy initiated tangible exchanges
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pharmaceutical laboratory. Even if this last contact is out of the scope of the presented study, it is an 
indirect consequence of the consulting firm's work.
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Figure 3
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showing a first interest. Among these solution seekers, 6 information requests were received as 
summarized in the Table 
requests could seems very low, this approach presents several interesting characteristics.
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On a practical aspect, this first strategy initiated tangible exchanges
companies: one finished product firm and one ingredient supplier in the cosmetics industry and a 

ratory. Even if this last contact is out of the scope of the presented study, it is an 
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[2003]. This observation can explain why no concrete exchanges have been formalized by means of 
this digital intermediation. In contrast, traditional innovation consulting firms have access to a limited 
number of companies in different sectors (24 in our case study versus around 1,500 active users for the 
web-based strategy) but they seem to be more effective in sharing tacit knowledge. 

Table 4. Comparison of both approaches 
 Main advantages Limits 

Innovation 
consulting firm 

Complete intermediation 
Concrete exchanges 

Contacts limited by the address book 
of the consulting firm 

Cost of the study 
Open innovation 

platform 
Highlighting of other applicative sectors 

Global approach 
Diversity of contacts 

Intellectual property issues 
Difficulty to make exchanges 

concrete 

6. Implications and perspectives 

6.1 Implications 
In all probability, the development of new products will go hand in hand with a systematic 
collaboration between firms [Chesbrough 2003]. This trend is more and more observed in the large 
bio-industrial companies which are directly concerned by the research and development activities of 
their ingredients suppliers. That is why open innovation intermediary companies are expected to play a 
central role in the future innovation patterns [Muller et al. 2012]. Thus, the concrete deployment of 
intern platforms by large companies is documented in the literature [Dodgson et al. 2006] and several 
best practice case studies were reviewed by Natalicchio et al. [2014]. However, the emerging topic of 
markets for ideas is too recent to evaluate how many companies opt either for consulting firms or for 
innovation platforms. Otherwise, previous studies [Howells 2006], [Lichtenthaler et al. 2008] 
concluded to a limited success of open innovation platforms owing to the low number of initiated 
technology transactions on these internet marketplaces. To better understand these statements, the 
present work attempts to analyse how performing these intermediation practices are in the bio-
industrial sectors. The adequate relevance of such strategies lies in the balance between the allocated 
resources according to the main objectives of the project. Thus, our concrete case study has shown that 
the well-defined study specifications during the early phases are one of the main success factors. 
These observations highlight the effect of the intermediary’s maturity on its ability to formalise 
partnerships between solution seekers and innovative organizations and are in agreement with the 
main challenges highlighted by Sieg et al. [2010] (gathering internal human resources, selecting 
appropriated problems and formalizing these problems to get constructive solutions). In addition, the 
characteristics of bio-industrial sectors are key parameters to explain the obtained results. Thus, the 
regulatory contexts in these sectors can either be seen as a driving-force or an obstacle for further 
exchanges. In the pharmaceutical industry, the research of new drugs and innovative excipients is 
continual and in the first explorative steps, the performance of new ingredients and/or excipients 
prevails over regulatory and economic constraints. That is why this sector is considered as the more 
“open” bio-industrial sector [Bianchi et al. 2011]. Thus, concrete exchanges with pharmaceutical 
laboratories have been initiated in the EBISilc® project framework. Otherwise, in the cosmetic 
industry, the regulatory constraints are driving forces to integrate new technologies in this sector. For 
instance, the European Cosmetics Regulation imposes to stop testing finished products on animals. 
This specific regulatory constraint has led to design, for instance, new predictive models 
(reconstructed tissues such as skin, cornea, gingiva and pulmonary mucosa). Such examples highlight 
the positive aspect of the regulation on new products development in the bio-industrial sectors. 
However, on the other hand, the expected performance, the price and the regulatory aspects (toxicity, 
INCI names, REACH registration of precursors etc…) can be critical obstacles for the integration of 
new technologies in this line of business. All these observations are distinguishing features of the open 
innovation paradigm in the main bio-industrial sectors. Finally, this study also raises future research 
directions, such as the need of methods and measurements to analyse the innovation activities and 
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