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Open Innovation tingles our future

Open Innovation is an ecosystem of competencies and knowledge 

mainly focusing on technology discoveries. 

Open innovation is based on the power of collective intelligence to 

ease and accelerate innovation mechanisms to develop new products 

and processes with added value. Additionally, it allows for a change of 

our behaviours and habits, helps us to think from a new perspective 

and reinvent ourselves.

In this paper, we will analyse how does Elkem Silicones use 

discoveries to draw another technology roadmap and another 

value chain. Finally, we will discuss to what extent do discoveries 

resulting from Open Innovation support Elkem Silicones’ strategy. 

Summary:

• Managing a portfolio of innovation projects to support the strategy: 
Exploration vs Exploitation

• The absolute need for Openness and Partnership

• Case Study: Shaking-up our habits with Start-up Partnership

• From 3d.FAB to 3Deus Dynamics: an example of Technology Scouting

What do Open Innovation and 

Sichuan Pepper have in common?

Sichuan pepper is a spice (and 

not a pepper!) that will tingle your 

palate and bring new flavors to 

any dish. Almost unknown twenty 

years ago in western countries, 

it has come twisted some of our 

traditional dishes and helped 

transform our European cuisine 

and attracted young foodies to 

restaurants. Opening our tradition 

to new spices changed our culinary 

paradigm. 

Open Innovation is the spice of a 

company, the external element 

upgrading and challenging 

traditional processes and mindsets.
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Illutration of the “9-Box”

Illutration of the “Ambition Matrix”

Managing a portfolio of Innovation projects to support the strategy: Exploration vs Exploitation.

Elkem positions Innovation as one of the engines of its growth and strategy. To set up this innovation strategy, 

the first step was to analyse our internal innovation portfolio, to understand and identify what to look for. Then 

the strategy was elaborated, research areas were defined as well as the need for resources. 

Elkem is an integrated manufacturer, meaning it is both an industrial and a technology company. It means 

that just like any industrial company, exploiting what already exists and mastering the current technologies is 

essential. Meanwhile, exploring new technology to create value with new advanced materials is a key competitive 

advantage. To combine both, the 9-box system and the Ambition matrix  were integrated into our daily work1. 

9-box System and Ambition Matrix

In 2007, Prof. Michael Dröscher2 from Evonik laid the foundations of 

an Innovation strategy that includes the link with external skills. 

The notions of Core (Core Competencies of the business units), 

Adjacent (New for the Business units), and Transformational (New 

for the industry, New for the world) are found in its system called 

the “9-box” and highlight the areas of partnerships. This implies 

the creation of internal start-ups but also reinforces the notion 

of worldwide tight cooperation with external research institutes, 

universities, and small & middle-size companies. This must be done 

through vertical integration of all R&D activities along the value chain 

with academic, research, and industrial partners.

In 2012, Nagji and Tuff3 rationalized and analysed the necessary ambition 

brought into the management of a portfolio of Innovation projects. They 

proposed the “Ambition matrix”, a simple segmentation between the 

same 3 domains analysed by Dröscher:

 ʣ Core: Optimizing existing products for existing customers

 ʣ Adjacent: Expanding from existing businesses into “new-to-the-

company” businesses

 ʣ Transformational: Developing breakthroughs and inventing things 

for markets that do not yet exist.

They also suggest a golden ratio (70% Core, 20% Adjacent & 10% 

Transformational) that balances resources versus return on investments 

while considering the ability to take risks. 
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This quote from Yochai Benkler highlights all the “Whys” of Open Innovation: scarcity of qualified resources, 

needs for new skills, complementary competencies, etc. The notion of collaboration and therefore the quest 

for new skills was already clearly expressed especially by Dröscher.

Teams from different entities that can work together and quickly share complementary skills will always be one 

step ahead compared to the “all in-house” model. Probably because the equation of each one coming from a 

different background and having its proper set of skills and expertise makes a good fit for agile and collaborative 

research & development. 

Now, the question is: how do we build an open innovation ecosystem that reflects Elkem Silicones’ culture 

and its desire to grow?

Our current technologies have been positioned considering customer and market needs but also new societal and 

regulatory imperatives such as circular economy and sustainable development. This enables Elkem Silicones to:

 ʣ Identify gaps where we can challenge/strengthen current technologies or add a completely new 

technological brick answering new needs,

 ʣ Evaluate the level of maturity of the different technologies through Technology Readiness Level4,5 (TRL) 

analysis,

 ʣ Identify partners that will help to fill the knowledge gap. 

This mapping is constantly evolving with societal trends and needs. 

“The world is becoming too fast, too complex, too networked for any company to have all the answers inside”

Yochai Benkler, Harvard Law School

The absolute need for Openness & Partnership

Technology Readiness Levels (TRL)

TRL 1 Basic principles observed

TRL 2 Technology concept formulated

TRL 3 Experimental proof of concept

TRL 4 Technology validated in laboratory

TRL 5 Technology validated in relevant environment 

TRL 6 Technology demonstrated in relevant environment

TRL 7 System prototype demonstration in operational environment

TRL 8 System complete & qualified

TRL 9 Actual system proven in operational environment

Technology Readiness Level are used to quantify the 

technology maturity status of an element intended to 

be used in a project. Mature technology corresponds 

to the highest TRL, namely TRL 9.
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An internal analysis shown in the graph below demonstrates that the gap to fill is mainly for Intermediates TRL 

with two specific cases:

 ʣ From Low to Intermediates TRL: 

How do we transform a discovery from, for instance, an academic lab to a new technology? How can we 

transform experimental proof of concept into a new technology? 

 ʣ From High to Intermediates TRL:  

When technologies are new for a partner but can be mature or part of the core expertise for others. How 

do these new technologies answer our internal requirements? How does a company assimilate a mature 

technology that is a completely new expertise for them?

Doing this analysis, we have identified two technology scouting mechanisms occuring in both directions, from 

low to medium and from high to medium. We talk about technology scouting to describe the matching process 

between external technologies and the internal requirements of a company since the early stage. 

Interactions with the ecosystem are different in the two cases presented above. 

In the case of a transfer from Low to Intermediates TRL: 

 ʣ The academic network is an obvious key enabler to identify the right laboratories that can offer discoveries 

or potential disruption

 ʣ In addition, the Technology Transfer Organsation6 (TTO) affiliated with the universities can facilitate:

• The identification of relevant discoveries (premise of technologies – “Seed” technologies – TRL 3) and the 

maturing of the discovery to consolidate the initial proof of concept (From TRL 3 to TRL 4-5). Ultimately, 

this maturing stage could allow the creation of a new start-up.

• The identification of young start-ups involved in our fields (TRL 4-5). 

For an existing technology, in the case of a transfer from High to Intermediates TRL, collaborative development 

projects or platforms are a smart and agile way of maturing this new knowledge and competencies.

Transform an external 
discovery into a new 

technology.

A proven external 
technology for our 

internal requirements. 

1 2 64 83 75 9

Academic Labs 
Interactions & Projects

Start-up 
Technology Transfert

Collaborative Development
Projects & Platforms

Start-up/Technology Transfer, the missing brick in our Open Innovation strategy

TRL

Low Intermediates High



What is 3D printing? 

3D printing or additive manufacturing is 

a process of making three dimensional 

solid objects from a digital file. The 

creation of a 3D printed object is 

achieved using additive processes. 

In an additive process an object is 

created by laying down successive 

layers of material until the object is 

created. Each of these layers can be 

seen as a thinly sliced cross-section 

of the object. 3D printing enables you 

to produce complex shapes using less 

material than traditional manufacturing 

methods. 
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Case Study: Shaking-up our habits with Start-up Partnership

Elkem Silicones has historical and strong Open Innovation relationships with a diversity of partners like academic 

laboratories, universities, industry clusters, industrials platforms, and manufacturers. Collaborative research 

projects such as European projects and scale-up with industrial platforms are part of our know-how. 

To reinforce this ecosystem, Innovation teams are willing to develop more and more collaboration with start-ups 

(cf. graph “Start-up/Technology Transfer, the missing brick in our Open Innovation strategy”). This momentum will help 

the company face radical external changes in innovation. Indeed, studies show that sources of innovation in the 

ecosystem are changing: in 2025 start-ups will rank as top innovation sources for organizations7. This change 

will especially transform the R&D department. 

Companies and start-ups are two 

complementary entities that can be very 

different, even opposites in certain aspects. 

It is on these specific aspects that synergies 

need to be generated. We can note, for 

example, that the agility of a partnership 

with a start-up answers the corporate need 

of exploring (vs. Exploiting). Many papers8  

are referring to such interdependency, our 

experience at Elkem Silicones made us 

highlight the point summarised in the table. 

3d.FAB to 3Deus Dynamics – An example of Technology Scouting

Why 3D printing?
Five years ago, Elkem identified 3D printing as one of its strategic growth 
areas, both in terms of technology and markets - such as healthcare 
or aeronautics. Since then, Elkem Silicones has structured a strong 
program that brought the company to be one of the key players in the 
industry:

 ʣ Proof of Concepts for customers to strengthen technical 
knowledge 

 ʣ A dedicated range and brand called AMSil™ 
 ʣ Launch of new applications. 

Meanwhile, at Lyon Claude Bernard University, was created 3d.FAB, 
a very innovative and dynamic laboratory in this field. Today 3d.FAB 
platform is the only French “Plateforme Technologique Innovante”9 
dedicated to academic and private innovations through 3D, 4D, and 
bioprinting applicable to life science and healthcare10. Early on, 3d.FAB 
and Elkem Silicones started working together in an Open Innovation 
approach and initiated national projects such as FASSIL11. 

Start-up added value Company added value

Vision Strategy

Creativity without limit Resources

Agile way of working  Methodologies and processes 

Diversified network (public institutions) Industrial network 

New markets Strong insight on existing markets

Risk-taker De-risker (through process and structure)

Technological knowledge IP expertise 

POC approach Scaling up 

Start-ups and companies added value complete each other.
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One of 3d.FAB’s latest discoveries turned out to be a real breakthrough in both 3D printing science and applications. 

Elkem Silicones naturally supported this discovery to make it even more tangible. It is also our mission to help 

transform an idea into reality, to value such a technology. A couple of years later, 3 Deus Dynamics was born, a 

new start-up for which Elkem Silicones is a shareholder. 

Elkem Silicones’ approach combining marketing strategy and technology scouting with laboratories opens us to 

new disruptive solutions with new technologies that meet markets needs and expectations. 

From the beginning, the objective of Elkem Silicones was to participate and help to mature a start-up project. 

The motivation in such collaboration lies in:

1. Partnership with 3Deus Dynamics on an R&D aspect, which enabled Elkem Silicones to push the limit of 

3D printing capabilities, and to answer new technical challenges.   

2. Mutualization of resources to move forward together (intellectual property, market, business models, …).  

A work strengthened by the key role of a SATT12 Pulsalys

3. Creation of a start-up was the final objective, enabling the technology to grow with several players. 

This breakthrough is beyond silicones. Technology-wise, 3Deus Dynamics can only reach its full potential if 

more have access to it and discover more material applications. Elkem Silicones will accelerate its learning 

curve in parallel to 3Deus growth. Market-wise, sharing 3Deus Dynamics with the ecosystem is facilitating 

the 3D printing adoption. 

3Deus Dynamics has developed a unique additive manufacturing process called “Dynamic Molding”.

Dynamic Molding technology is a new radical concept of Additive 

Manufacturing Deposition (AMD). The building environment is composed 

of a controlled granular phase (powder), behaving like a dynamic molding 

system in which manufacturing materials (inks) are dispensed. The 

result is bringing AMD techniques into support-free and building table-

free processing. “Our ambition is to push the limits of 3D printing and 

develop the first additive manufacturing process compatible with all the 

commercially available materials”  says 3Deus Dynamic team. With this 

ground-breaking innovation, all existing manufacturing - viscoelastic 

materials, will have the possibility to be printed without any limitations but 

also with unlimited freedom of 3D complexities.
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For detailed commercial contacts please visit our website:
elkem.com
The information contained in this document is given in good faith based on our current knowledge. It is only an indication and is in no way 
binding, particularly as regards infringement of or prejudice to third party rights through the use of our products. Elkem Silicones guarantees 
that its products comply with its sales specifications. This information must on no account be used as a substitute for necessary prior tests 
which alone can ensure that a product is suitable for given use. Determination of the suitability of product for the uses and applications 
contemplated by users and others shall be the sole responsibility of users. Users are responsible for ensuring compliance with local legislation 
and for obtaining the necessary certifications and authorizations. Users are requested to check that they are in possession of the latest version 
of this document and Elkem Silicones is at their disposal to supply any additional information. 

About Elkem Silicones

Elkem Silicones has more than 4 200 employees dedicated to delivering your potential by providing 
you innovative silicone solutions with a personal touch. Elkem Silicones, a division of Elkem, is a glob-
al leader in fully integrated silicone manufacturing, operating 13 multi-functional manufacturing sites 
and 13 Research & Innovation centers around the globe. Elkem Silicones offers a full range of silicone 
technologies for diverse specialty markets including aerospace, automotive, construction, consumer 
goods, energy, healthcare, paper, personal care and textiles. Elkem Silicones is committed to create 
new, innovative and green solutions and business models that promote a sustainable future. 


