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Abstract 
The paper shows industry business case with research outputs regarding the needs of the 

high-tech small and medium-sized companies and their business ecosystems. Presented 

are related field research outputs, developed and in praxis used theories upgraded by 

business models, illustrated with practical examples of the research and innovation 

communities and their innovation ecosystems. 
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1. Introduction 
 
Innovative products, global techno-entrepreneurship and the ability to design and maintain a unique 
portfolio of regional and global value chains, supported by different forms of collaborative organizations, 
is becoming one of the core competencies of contemporary organizations. How to create collaborative 
innovation environment and motivate the most creative people to work with our organizations and help us 
to improve existing or co-create new innovative technologies, products, and services for global markets? 
Classical organizational and management principles are not sufficient anymore. We are heading towards a 
knowledge-based corporate culture where we need to be able to organize enabling innovation ecosystems 
to support performance and growth of open research and innovation communities (RICs). How to 
organize and manage the high-performance RICs? What are critical success factors? What can we learn 
and can we use the ancient wisdom, natural laws and outputs of the modern natural sciences in these 
efforts? In this paper, we’ll address our research outputs and theories used in the development of our RIC 
model as an integral part of the emerging industry innovation ecosystem.  
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2. Aporias of  the 21st-century related to national economies and high-tech business 
environment 
 
Today, we are facing many “aporias” (Politis, 2013) as Aristoteles; an ancient Greek philosopher would 
say – where we are heading? How to cope with the challenges of modern, high-tech, globalized and 
multicultural economies? Like many other critics of the present global economic situation, George 
Osborne, former British Chancellor of the Exchequer believes that the forces of protectionism are 
increasing, and he is concerned that the pace of technology growth can be detrimental to economic well-
being. The former vice-chairman of Merrill Lynch Europe, Lord Adair Turner, feared that advances in 
technology are undermining capitalism, killing jobs, driving inequality and preventing the global 
economy from recovering from the financial crisis of 2008. He believes that the current capitalist system 
is not delivering as it should, and also not to enough people to maintain its legitimacy. He labels this 
“tech-driven inequality that contributed to the widespread resentment for elites and mainstream politics,” 
and calls for a solution to “the problems presented by the new tech economy” to restore global trust in 
capitalism and repair the global economy. (Steyn & Semolic, 2017) 
Is it true that modern technologies are guilty of this economic situation? It is not a new dilemma. We met 
similar views and standpoints in the industrialization history. Always happened when society faced new 
technology revolution which caused structural societal changes, like in the case of first industrial 
revolution caused by steam engine technology, second industrial revolution resulting from electric power 
technology, and the last fourth revolution arising from cyber-physical system technologies.  
Experts and organizations are traditionally dealing with such questions how to anticipate the future and 
how to recognize and understand global and industrial trends and react on time. In 1998, the USA-based 
Trends Research Institute already identified the significant changes and development trends that are 
shaping our lives today. These are, among other things: digitalisation and its impact on increasing self-
employment; industry reshaping; instability; and downsizing accompanied by work decentralization that 
keeps more people at home (with possibilities of face-to-face interactive communication and participation 
globally). The Gartner Group already in the 1990s projected that by 2006 people would spend nearly 70% 
of their time working collaboratively through technology, and not necessarily face-to-face. (Celente, 
1998), (Pallot & Pawar, 2005), (Steyn & Semolic, 2017) 
One of the biggest aporias is addressing the traditional gap between technology, organization and 
behavioral development. An illustration of this situation would be when new technologies are not entirely 
integrated and used beneficially to generate the value for all technology stakeholders, as mentioned in the 
introduction of this chapter.  Of course, it is natural that technology development is faster and enable 
organizational and behavioral development. We can minimize this gap by utilization of new business 
models and adequate leadership, as we’ll see in the following chapters.  Besides this, we still need to 
resolve some traditional problems, first. Here is the issues list which drives described gap: 

1. Lack of adequate technology literacy, 
2. Lack of holistic and multidisciplinary approach to the needed strategic transformations and 

changes, where we are addressing technology, organizational and behavioral aspects 
simultaneously (on all levels and areas of our societies), 

3. Lack of equality perception and importance of all needed and involved professional disciplines 
(limit communication and understanding between different professional communities, different 
terminologies, and sub-cultures – which generates well-known phenomena of “ivory towers”), 

4. Lack of collaboration culture of value chain’s internal and external stakeholders, 
5. Lack of competencies, wrong beliefs, outdated industry and business values, 
6. Poor governance, coordination, management, and leadership, 
7. Lack of trust 

We need to address these problems simultaneously, top-down by governments and their national, regional 
and international strategies, programs, and projects, and bottom-up by business actors at the level of 
national and international industry, knowledge and innovation markets. These problems are somehow 
manageable in the relatively low-tech business environments of the 3rd industrial revolution, where we are 
facing the relatively independent and autonomous organizations.  
 
The 4th Industrial Revolution organizations are operating in the high-tech and highly competitive business 
environments. Industrial businesses have become increasingly high-tech, sophisticated, dynamic and 
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globalized. New enabling technologies are providing endless opportunities for the introduction of new or 
improvement of existing products, services, and new business models. Personal talent, innovativeness 
empowered with the collaboration culture and adequate leadership are becoming the main prerequisite for 
the business success in these interpersonal and inter-organizational digitalized value chains. Described 
business environment requires different competencies from both, organizations and individuals. The 
success leans on the interpersonal and inter-organizational productivity of all related business partners, 
with the flexible workplaces at its core. People working in such agile workplaces, often titled “knowledge 
workers,” need to be flexible, proactive and be able to operate and co-create in the real or virtual business 
environment posts of such virtual organization. 
 
3. Motivation, scope, and history of our research activities 
 
Partners of LENS Living Lab are companies, research, education, and business support organizations 
which provides products, services, technologies and knowledge for the markets of high-demanded 
industries like ICT, high-performance manufacturing, industrial machinery, automotive, aerospace, 
security,  technology integrators, system integrators, and education. Their key features are: 

1. In most cases, they are small and medium sized companies and  organizations,  
2. They are involved in businesses with fast developing technologies, products and markets which 

needs permanent investment into research and innovations and 
3. They need to be competitive to bigger organizations on the globalized markets.  

The answers to this problems are in specialization, outsourcing, collaboration with business partners and 
other stakeholders, new technologies and innovative business models deployment.  
The  LENS Living  Lab initiative came out in 2006 by company INOVA Consulting. LENS Living Lab 
business model addressed the Laser Additive Manufacturing technology complexity and the simultaneous 
collaboration needs of different business partners in the processes of its industrial application 
development. The organizational complexity of open innovation groups was in research focus of the 
LENS Living Lab second development phase, started in 2009. We addressed challenges and research 
various needs of manufacturing SMEs, industry clusters, R&D consortia and organizations of public 
health. Since 2011 our research and services are focused on investigation and business modeling of 
research innovation communities (RICs) and supporting innovation ecosystems.  Based on extensive 
practical experiences and research findings we developed own open collaboration platform methodology 
to supports operations and development of different RICs.  Connected research project with the focus on 
the development of cloud computing application for the needs of open innovation collaboration platforms 
users and their RICs was awarded as the best research project of the year 2013 by the Slovenian Logistics 
Association.Since 2012 the LENS Living Lab is organized and enabled by the group of ICT SMEs, 
legally presented by INTESO Solutions Ltd. 
In this paper will present our research outputs related to the RICs performance, as well as modeling of 
their innovation environments. 
 
4. Premises, research questions, and goals 
 
The premise of our research are needs of high-tech business actors (profit and non-profit organizations) 
performing in the globalized business environment and exploitation opportunities of enabling 
technologies to support open innovation business concept of work. Observed LENS Living Lab partners 
are involved in the markets where competitiveness relies on the innovativeness of human resources and 
their competence for exploitation of the value chains' business environment innovation potential. 
The research questions related to the performance of Open Research and Innovation Communities (RICs) 

presented the crux of our exploration. They are: 
1. What are the key features of observed RICs? 
2. Which are RIC’s critical success factors? 
3. What can we learn from the processes in nature and can we use the logic for better understanding 

and business modeling of RICs? 
The main research assumptions based on the fact that “knowledge workers” are the “critical component” 
of the knowledge-based organizations and economy, as a whole.  The fundamental characteristic of 
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emerging market winners strongly relies on capabilities to organize and exploit innovation potential of 
knowledge workers in their internal and external business environments. The complexity of the emerging 
businesses of the 4th industry generation technologies, innovation processes, organizations, markets, and 
competencies needs partnering and “collaboration.” Simultaneous interpersonal and inter-organizational 
continuous improvements, co-development, co-creation, and co-productivity are critical elements of the 
business success. Artifacts and services of the modern information and communication technologies are 
enablers of RICs and supporting virtual organizations. 

5. Field Research of RICs 
 
We identified RICs as semi-formal networks of collaborating knowledge workers with the motivation for 
their participation in designated areas of open research and innovation. According to the Oxford Living 
Dictionary, Knowledge Worker is a person whose job involves handling or using information. (Oxford 
Dictionary, 2017) This information can be related to different business functions – design, production, 
sales, marketing, logistics, development, research and innovation, knowledge management, etc.  
Information is created, transferred, presented and used in various forms.  
LENS Living Lab semi-formal networks of knowledge workers are hybrid organizations with the 
characteristics of the formally structured open community, geared and facilitated by the RICs integrators 
(I) and agents (A).  Integrators (I) are RICs leaders and coordinators. Leading and coordinating function 
is spread to agents (A) in the case of complex RICs. RICs are open networks organized by different 
profit, nonprofit organizations, partnering organizations or group of knowledge workers. (Semolic, 2014) 
Figure 1 is an illustration of described semi-formal RICs embedded in the business ecosystem of an 
organization. 

 
Figure 1: RICs as semi-formal networks embedded in business environment 

 
Fast technology development, increasing the complexity of technologies, products, services, systems with 
the need for greater serviceability, calls for inclusion of our internal and external clients, business 
partners, researchers,  representatives of professional associations and civil societies - knowledge workers 
with the knowledge and innovation potential for our businesses. Regional and international business 
ecosystem offers the pool of knowledge workers which can be precious for daily performance and 
development of our organizations.  Inter-organizational in interpersonal partnering in relying on 
“collaboration.”  Merriam-Webster Dictionary describes collaboration as working jointly with others or 
together especially in an intellectual endeavor, as well as to cooperate with an agency or instrumentality 
of which one is not immediately connected (Merriam-Webster, 2017).  Figure 2 illustrates an open 
innovation organizational business environment where organization exploits benefits of formal, semi-
formal and informal communities of knowledge workers.  
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Competitiveness of the 4th industrial revolution enterprise is firmly based on the value proposition of 
core competencies, supported with RICs embedded in the value chains of collaborative business 
ecosystems. 

.  
Figure 2: Illustration of an open innovation organizational business environment (Semolic, 2013) 

 
 

The carried out research process of this investigation was based on the Case Study approach with the 
primary goals to improve the: 

1. LENS Living Lab existing systems and services,   
2. LENS Living Lab RICs toolbox,  
3. Understanding of RICs performance and emerging needs of our business partners and clients.  

Our research focused on the LENS Living Lab twenty-four (24) partnering national and international 
RICs with over four hundred (400) knowledge workers coming from EU and non-EU countries (Figure 
3).   We observed and analyzed the phenomenon of RICs performance in the period from 2008 to 2016.  
 

 
Figure 3: Structure of the RICs organizers (in %) 

 

Figure 3 illustrates the structure of RICs initiators and organizers. The majority comes from the industry 
sector and presents small and medium-sized enterprises (SMEs).  
Their primary RICs value proposition drivers are originated in the research and development (R&D), 
entrepreneurship and professional development needs, as shown in Figure 4. The biggest group is related 
to the R&D needs of advanced technology SMEs, coming from the high-tech industrial sector (ICT, 
robotics, 3D printing, technology integrators,  etc.) and operating in international markets. Techno-
entrepreneurs present the second group. Their motivation is partnering in monitoring and exploration of 
emerging technologies as well as related market opportunities, to make joint businesses and projects. The 
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third group presents RICs with the value proposition of profession standards development by the support 
of national and international professional associations (professional associations for concurrent 
enterprising, informatics, project management, cost engineering, business excellence, etc.) The 
knowledge workers are often members of one or more different national and international professional 
associations.  Such organizations are developers of profession’s knowledge base, standards, awarding 
systems, and certification programs. These kinds of organizations have different RICs as communities of 
practice, involved in various research and innovation areas of collaboration. Their interest is an active 
involvement of stakeholders of all professions in their businesses.  

 
Figure 4: RICs value propositions 

 

Analyzed RICs are in different development phases of their life cycles. We recognize four RICs 
development phases, as follow: 

1. Initiation phase -  RIC’s entrepreneurial initiative, RIC’s conceptualization, RIC’s business case 
development, core group of knowledge workers set-up, first partnering projects and other 
initiatives; 

2. Development Phase – RIC’s growth by number of new open innovation collaboration interests, 
participating knowledge workers and organizations, partnering projects – programs, strategic 
partnerships; 

3. Maturity phase  - developed and operational RICs with recognized and widely supported business 
profile, well integrated into the innovation ecosystem value chains of involved business partners, 

4. Declining phase –  declining recognition, growth and support, fading businesses. 

Figure 5 shows the observed RICs in different life cycle phases. The majority of observed RICs are in 
development and initiation phase. We recognized 12% of observed RICs in maturity phase.  

 
Figure 5: Development stages of noted RICs 
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The next set of research questions was related to RICs problem issues (Figure 6). Here we recognize the 
highly ranked problems associated with the personal commitment of involved knowledge workers, their 
collaboration literacy, leadership and trust issues 
According to Oxford Advanced Learner’s Dictionary term, “commitment.” represents the state of being 
willing to give a lot of time and work energy – to RICs in our case.  Commitment is the paramount 
quality and potential of involved knowledge workers. Knowledge workers need to be talented, competent 
persons with intrinsic motivation and inner energy for sustainable innovation and partnering. This ability 
must empower - accelerate adequate leadership of RICs sponsors, leaders and coordinators. Leadership 
refers to the process of influencing the activities of others toward high levels of goal setting and 
achievement (Boddy, 2008).  
Collaboration capacity is a precondition for successful collaboration in the virtual working environment. 
It has technological, organizational and behavioral aspects. The first aspect refers to technological 
literacy.  This literacy encompasses at least three distinct dimensions: knowledge, the way of thinking and 
acting, and capabilities (Parsons & Young, 2002). The second aspect, organizational literacy, refers to a 
good understanding of the conceptual and regulatory framework of the open innovation business 
environment and acting accordingly. The third aspect relates to behavioral literacy, which ensures 
understanding and practicing the right collaboration culture and climate in daily activities inside RICs.  

 
Figure 6: RICs problem issues 

 

 

In this part of RICs business cases field research the following answers to our research questions 
were found: 
1. Key features of RICs are related to the performance of open innovation networks of knowledge 

workers organized by different organizations, mostly by SMEs performing in high-tech industrial 
sectors, where partnering is needed because of complex technologies. 

2. High-performance RICs demonstrate the mix of committed business (motivator: PROFIT – 
BUSINESS SUSTAINABILITY), professional (motivator: KNOWLEDGE - COMPETENCE) 
and social (motivator: TRUST - FRIENDSHIP) communities, with appropriate collaboration 
capacity of community members empowered by adequate leadership. 

3. RICs success factors depend on member talents, attitude, and motivation to support common 
goals, co-working agendas, sharing the code of ethics, win-win culture, and trust (Figure 7). 

4. ICT literacy is a critical success factor for efficient co-working in a virtual working environment. 
We cannot be satisfied with ICT literacy, despite the availability of adequate tools and services. 
The main reason lies in the limit collaboration culture, based on the organizational culture of 
traditional industrial business environment “with semi-closed doors policies of our factories.” In 
many environments, they still do not see collaboration as part of our daily business. Therefore 
motivation to adopt and internalize collaborative ICT tools is sometimes very limited.  
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Figure 7: Triangles of the RICs  success factor 

 

In the next chapter, the research outputs related to the processes in the RICs business environment will be 
presented.  
 
6. Can we copy processes’ logic from nature? 
 
The universe laws and logic of Nature are under the interest and observation of human being since 
ancient times.  The logic of Nature is in research focus of scientists and philosophers. Modern scientific 
outputs supported by enabling technologies give us the opportunity for better understanding of natural 
processes and even more, to copy them for the needs of new advanced technologies and artifacts used for 
daily use. 
In the natural environment, it is a lot of opportunities to find similarities between processes created by 
nature and artificial processes made by human being.  This universal logic of nature can be exploited for 
advancing of technological and business processes development. We explored potential similarities of the 
universe phenomena with natural ecosystems and searched for those which can be useful for explanation 
and better understanding of human innovation phenomena.   
 
The summary of our findings is presented in Table 1. 
 

Universal Natural Phenomena Human Innovation Phenomena 

Phenomena Theory of Natural Sciences Phenomena Theory of 

Innovation  

The Universe Theory of Relativity Global and Regional 
Markets 

Theory of Innovation 
Environment 

Relativity 

Theory of Quantum 
Mechanics 

Theory of Innovation 
Momentum  

Living 
Environment 

Theory of Biological 
Ecosystems 

Innovation 
Environment 

Theory of Innovation 
Ecosystem 

Theory of Chaos Theory of Chaos 
Theory of Energy Vortex Theory of Innovation 

Vortex 
Theory of Amplifiers Theory of Innovation 

Process Amplifiers 
 

Table 1: Similarities between theories of natural sciences and theory of innovation  
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Albert Einstein’s laws of motion, his basic principles of the relativity of distance, time, and mass, and his 
deduction from these principles comprise his “General Theory of Relativity” (Barnett (1959). This theory 
was the reference for the conceptualization of our theory of “Innovation Environment Relativity.”  The 
theory of innovation environment relativity explains that fundamental principles of innovation 
phenomena are universal. However, its application differs relatively to the specifics of observed business 
environment.   
We anchored the theory of innovation momentum to the Albert Einstein’s Quantum Theory (Barnett, 
1959). This theory refers to the explanation of various light energy flows, as a continuous shower of 
photons, hitting a matter which ejects electrons. We see the similarity in the constant inflow of 
information packs from different internal and external information sources,  hitting knowledge workers 
and causing the creation of ideas for innovation activities. Innovation momentum gives us information 
about knowledge worker capacity to use available information packs and transform them into innovation 
proposals.  
Next theory is related to innovation ecosystem as the analogy of the biological ecosystem. Finish 
researchers Peltoniemi and Vuori  made an extensive research about ecosystems and found that perhaps 
more than any other types of network, biological ecosystems provide a powerful analogy for 
understanding a business network. Peltoniemi and Vuori define a business ecosystem as a dynamic 
structure which consists of an interconnected population of organizations. These organizations can be 
small firms, large corporations, universities, research centers, public sector organizations, and other 
parties which influence system (Peltoniemi &Vuori, 2005). 
 
The innovation ecosystem is the subset of such business ecosystem,  where knowledge workers and 
organizations are operating. Innovation ecosystem differs from business ecosystem by the orientation of 
network members to perform portfolio of diverse, interrelated research and innovation activities, at the 
global or regional level. In question are business environment sensitive, harmonized and empowered 
innovation market balanced and synergized competencies, for the business needs of involved ecosystem 
actors.  
 
Theory of Chaos was first observed by the mathematician Jules Henri Poincaré, over a hundred years 
ago. He saw that a simple system could have incredibly complex behavior (Poet & Ron, 2011).  David 
and Ron Poet, from the same information source, are saying that one of the issues are related to the 
“Butterfly Effect” with the Edward Lorenz’s tricky question: “Does the flap of a butterfly’s wings in 

Brazil set off a tornado in Texas?”.  The same authors are claiming that chaotic systems are sensitive to 
initial conditions, Lorenz’s strange attractors, and by the Lyapunov exponent can measure their 
sensitivity. We can say that today’s,  globalized, fast track developing and changing business 
environments have all characteristics of chaos. “Flap of a butterfly’s wings…” can be replaced by a 
constant information shower, caused by different events of local, regional and global business and 
innovation ecosystem actors. We use this knowledge theory for the better understanding of data and 
information governance and innovation ecosystem architecture development. 
 
The innovation vortex theory uses the logic of the natural vortex phenomena. In the Oxford Advanced, 
Learner’s Dictionary this phenomenon  is described as a mass of water or air that spins round and round 
so fast that it pulls objects into its center or cosmic vortex, society vortex (Oxford Dictionary, 1995). 
Innovation vortexes are special forms of society vortexes, organized by different open research and 
innovation communities (RICs) which operate in chaotic environments of involved innovation 
ecosystems. Innovation vortex presents a mass of spinning data and information of codified and non-
codified knowledge, enriched by the inflow of external information, empowered by personal experiences, 
directed and energized towards particular innovation goals. The theory provides answers related to the 
innovation ecosystem exploitation challenges and explains the logic of RICs dynamics.  
We can find amplifiers in astrophysical (CSL, 2017) and technical systems (All About Circuts, 2017).  In 
technical systems, we are using them as devices for amplifying different signals. We used the very same 
reasoning in recognizing the primary function of the innovation process amplifier. It helps us to identify 
and define their duties, and how to integrate them into the observed innovation ecosystem. Their primary 
task is to amplify innovation vortexes and related processes by adequate services and support from 
technical, organizational, financial, behavioral and overall business aspects. 
 



International Journal of Project & Technology Management ,Volume 1, Issue 1, July 2018  

44 
 

 
7. Business Model  of the Innovation Ecosystem Value Space 
 
Don Tapscott presented the idea of “Value Space” in his book titled ”Blueprint to the Digital Economy”. 
Tapscott describes this concept as an open market of e-business communities (EBC). He illustrated this 
with the EBC Alliance for Converging Technologies business case, and how they engineered to enhance a 
“value space” – an idea, or a vision, of how to meet customer requirements in a specific domain 
(Tapscott, 1998). We used the basic idea of “value space” much wider, for the creation of blended Open 

RICs Value Space (ORiVaS) for the needs of a business ecosystem knowledge workers who are working 
or have interests for collaboration in identified areas of research and innovation.  Why “blended”? 
Because of the business mix of communication and doing various activities with a combination of virtual 
and classical (physical)  working environment. 
Emerging virtual organizations of the 4th industrial revolution generate possibilities for presenting 
innovative business models, which provide more efficient use of available inter-organizational (value 
chain) resources, their innovation potential, and the innovation potential of stakeholders. Innovation 
potential alone is not sufficient if not followed by sound collaborative: strategies, programs, and project, 
generating benefits, and a value creation for all collaborative partners and their stakeholders. Figure 8 
illustrates an ORiVaS ecosystem focused on the domain of strategic areas of collaboration interests with 
related innovation solutions development. The main components of such innovation ecosystem value 
space are (Semolic, 2012): 

 RICs -  directly and indirectly involved into the of observed value chain businesses, 
 Virtual collaboration platforms (VPCs), 
 Collaboration governance and leadership  and 
 Organizations of collaboration breeding and supporting environment 

RICs are as described and presented in Chapter 5.  
VCPs represents the virtual collaborative working environment to work in selected areas of collaboration, 
supported by an appropriate organization of work and digital ecosystem services.   
VCPs operate as virtual enterprises co-owned and co-organized by motivated business partners with the 
long-term partnership interests on the selected areas of research and innovation. 
Collaborative governance and leadership are of paramount importance. Collaborative platforms are 
virtual organizations that need to be effectively and efficiently integrated and co-ordinated by the 
principal partners applying professional, state-of-the-art program and project management (Steyn & 
Semolic, 2017). 
 

 
Figure 8: Open RICs Valu Space – OriVaS (Semolic, 2012) 

 

Organizations of collaboration breeding and supporting environment role are ORiVaS facilitators by 
providing a portfolio of different services, like initiators, help service providers (organization and 
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administration services, project office services, IPR, digital ecosystem services, facilities for testing and 
piloting, funding, legal services, lobbying services).   
ORiVaS initiator and organizer can be any organization, group of partnering organizations or 
governmental agency with the long-term business motivation for continuously improving its 
competitiveness and strategic advancement by exploiting business ecosystem innovation potential. Figure 
7 illustrates the model of RICs innovation potential presented by a community of knowledge workers 
with the joint research and innovation interests, sharing knowledge base and the particular collaboration 
culture. Such community can be connected to an organization, group of organizations,  special interest 
group or other forms of semi-formal open innovation initiatives. Such groups are often composed of  
well-qualified persons with a lot of knowledge and personal experiences. However, this enormous 
potential is lost if we are not capable of energizing such community by innovation power, supported by 
adequate leadership.  The triangle of the RICs innovation power (Figure 8) consists of collaborative 
development strategy and collaborative implementation programs with projects, which need to generate 
value for all involved members.   
 

 
Figure 9: RICs innovation potential [12] Figure 10: RICs Innovation Power [12] 

  
Figure 11 illustrates harmonized innovation community hexagram, which presents a precondition for efficient work 
of any RICs. 

 
Figure 11: Virtual Innovation Community Hexagram (Semolic, 2014) 

 
This model is based on the symbol of mandala called “Shatkona Yantra” found in ancient South Indian 
Hindu temples. Mandala demonstrates the harmony of the universe.   
The upward triangle, Shiva, represents the masculine side of God. The downward triangle, Shakti, 
accounts for the feminine side of God. The first triangle represents the Supreme Being, and the second 
triangle the world seen as Mother Nature. The existence is impossible without the presence of both sides, 
which provide harmony and existence (Sivasakti.com, 2017).  
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The concept and message were utilized as a basis for the RICs critical success factors for identifying and 
supporting “Virtual Innovation Community Hexagram” development. Presented hexagram provides an 
essential input and guideline for RICs virtual organization development, operation, coordination, and 
governance. 
 
8.  LENS Living Lab Business Model 
 
Described theories and findings present the knowledge framework for the LENS Living Lab (3L) virtual, 
living laboratory business model development and its operations.  3L represents the virtual working 
environment for partnering activities of their value chain innovation ecosystems, enabled by the group of 
ICT  SMEs8, and co-organized by the network of international business partners.  Today’s primary 3L 
business motivators are: 

 Support partnering activities, projects and programs in research, development, and piloting of 
new enabling technology applications and business models in the real virtual business 
environment, 

 Partnering in research, innovation, and commercialization of the Industry 4.0 enabling 
technologies, 

 Global knowledge management and its transfer to daily business environment and 
 Global techno-entrepreneurial innovation ecosystem development. 

3L performs as an ORiVaS ecosystem organizer with the portfolio of different interrelated RICs. 3L 
serves the needs of partnering high-tech SMEs, partnering innovation ecosystems, and knowledge 
workers of dedicated research and innovation communities (RICs). RICs are synergized and supported by 
the cluster of 3L innovation vortices (Figure 10) enabled by the group of partnering leaders, backed by 
the virtual organization of work, digital ecosystem, collaboration standards, system of governance and 
adequate coordination.  3L RICs operate as a portfolio of interrelated virtual collaboration platforms 
(VCPs).  VCPs are open to all willing to share their goals, working agendas,  code of ethics and 
operations. 3L recognizes five generic types of VCPs, as follow (Figure 12): 

 Technology collaboration platforms (partnering in applied research, innovation, and development 
of new technologies), 

 Product collaboration platform (support to development and continuous improvements of 
partnering products and services), 

 Techno-entrepreneurial collaboration platforms (emerging business opportunities and new 
challenges support), 

 Knowledge management collaboration platforms  (knowledge transfer and business ides co-
generation) 

 3L  governance and standards collaboration platform. 

Here is the list of current 3L operational VCPs with related industrial open innovation communities: 
 LENS Living Lab Governance and Standards Collaboration Platform, 
 INTESO Group ICT Virtual Laboratory (CCS, CPS-IoT9, Hy-Com10,  VcBM11), 
 Open innovation collaborative research-innovation program “Smart Machines and Systems”, 
 Alpe-Adria LENS Laser, additive manufacturing technology collaboration platform, 
 Competence center ROBOFLEX – flexible, cognitive robotic technologies collaboration 

platform, 
 Log-Dyn – Technology platform for logistics of value chains, 
 KM FEST Global professional community of the knowledge management festivals organizers, 
 ICA – International Collaborative Academy 

                                                           
8 SMEs – small and medium sized enterprises 

9 CCS – Cloud Computing Services, IoT – Internet of Things 
10 Hy-Com - Hybrid Communications 

11 VcBM – Value Chain Business Modelling 
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Figure 12: 3L Collaboration platforms classification 

 
3L strategic partners are coming from different industries (ICT, automotive, aerospace, industrial 
engineering, high-performance manufacturing, safety in logistics, education, consulting) and are coming 
from EU countries, India, South Africa and the USA.   

 
9. Conclusions 
 
There is no doubt, the complexity of technologies, emerging businesses, and business environments call 
for specialization and sustainable collaboration in conditions of such knowledge-based economy. 
Knowledge workers are the critical drivers in described systems. If the central questions of the 3rd 
Generation Industrial Revolutions were related to “Quantity and Quality of Available Resources,” 
today’s issues of emerging 4th Generation Industrial Revolutions businesses are related to “Innovation 

Capacity of Involved Resources.” Own innovation potentials need to be empowered, amplified by 
involvement and exploitation of available local, regional and international business ecosystem innovation 
potential. Regions and their governments need to be “smart” and recognize such strategic potentials by 
setting adequate national development priorities and strategies, promoting new business models based on 
long-term partnering and collaboration, with the proper Innovation infrastructure support.  Modern 
digitalization technologies give us endless opportunities for the creation of such new authentic business 
models. However, this not a technical problem only. The biggest problem lies in our traditional industrial 
corporate culture values, which present the main obstacles. These issues cannot be solved by adding more 
technology only. We need holistic treatment of the phenomena of emerging technologies and business 
models, in all areas and levels of our societies. These phenomena need to be addressed from the business 
case, technical, organizational and behavioral aspects simultaneously. Strategic transformation and 
change processes need to be harmonized and supported by the adequate and sustainable leadership.  
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