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Abstract 

Under the concept of "Industry 4.0", production processes will be pushed to be increasingly interconnected, 
information based on a real time basis and, necessarily, much more efficient. In this context, capacity optimization 
goes beyond the traditional aim of capacity maximization, contributing also for organization’s profitability and value. 
Indeed, lean management and continuous improvement approaches suggest capacity optimization instead of 
maximization. The study of capacity optimization and costing models is an important research topic that deserves 
contributions from both the practical and theoretical perspectives. This paper presents and discusses a mathematical 
model for capacity management based on different costing models (ABC and TDABC). A generic model has been 
developed and it was used to analyze idle capacity and to design strategies towards the maximization of organization’s 
value. The trade-off capacity maximization vs operational efficiency is highlighted and it is shown that capacity 
optimization might hide operational inefficiency.  
© 2017 The Authors. Published by Elsevier B.V. 
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1. Introduction 

The cost of idle capacity is a fundamental information for companies and their management of extreme importance 
in modern production systems. In general, it is defined as unused capacity or production potential and can be measured 
in several ways: tons of production, available hours of manufacturing, etc. The management of the idle capacity 
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Abstract

The paper presents a case study on how to support the innovation process of a publicly funded research and innovation project by 
implementing an open innovation model. The project hereinafter referred to as NANOAPPARATUS is being implemented by 
Process Innovation Nucleus S.R.L. (PIN) – an innovative SME (Small and Medium-sized Enterprises) from Romania. The 
successful market uptake of innovation requires a complex architecture of the innovation process designed to support and push a 
new idea throughout its life cycle. Research methodology comprises of a comparative analysis of the principles of closed and 
open innovation aiming at facilitating the design of an open innovation model. Still, a standard language, i.e. Business Model 
Process and Notation (BPMN), was put to use in order to transform the innovation process into a dynamic flow of activities 
allowing for the documentation, analysis, simulation and evaluation of the innovation process.
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1. Introduction

Open innovation represents a complex and interdisciplinary approach on the innovation process, being one of 
European Commission’s instruments for implementing the EU Research and Innovation Policy having three goals: 
Open Innovation, Open Science and Open to the World [1]. Modeling the innovation process in an open innovation 
paradigm requires managing the organization as an open system using both internal and external ideas, and internal 
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competitors market first.

Competitive advantage is ensured if the enterprise creates the 
best ideas in a particular field

Competitive advantage can be achieved if the enterprise is 
efficiently using both internal and external ideas

Competitive advantage can be maintained if the enterprise has 
complete control of the innovation process, thus preventing 
competitors to profit from innovation results. 

Competitive advantage can be maintained if the organization 
designs combined strategies for ensuring cost reduction and 
technological advancement based on selling or licensing own 
innovations and purchasing external innovations.  

Based on the above principles, new open innovation principles were drawn up to allow the design of a new open 
innovation model to support the NANOAPPARATUS project (Table 2). The aim of NANOAPPARATUS is to 
research and develop a new apparatus for producing nanopowders by incorporating a patented method for producing 
nanopowders [6]. Considering project complexity, designing and implementing an efficient innovation model is 
imperative for increasing innovation success rate. 

Table 2. New open innovation principles to support NANOAPPARATUS

No. Open innovation principles 

1. Internal experts should constantly benefit from external knowledge input (i.e. knowledge 
exchange with external experts)

2. Thorough and systematic research of similar and functional industrial applications is required 
(i.e. identifying and analyzing external research results in order to incorporate them into the 
internal innovation process)

3. Establishing long-term partnerships with most of the suppliers of goods and services which 
were contracted during the implementation of the project can help the growing stage of the 
product life cycle, once the apparatus for producing nanopowders reaches the market.

4. Bringing prospective clients to participate in R&D activities (i.e. integrating the input from 
future clients into the innovation process with the help of instruments such as product 
acceptance studies)

5. Researching the cross-industry potential of the developed innovations (i.e. such approach can 
allow for developing an apparatus with long term profitability)

6. Developing internal and external channels to the market with the help of intellectual property 
instruments (e.g. own product fabrication combined with product licensing).

7. Designing and implementing a sustainable innovation model should aim to identify internal 
and external solutions for the complex problems of the innovation process with the purpose of 
significantly improving innovation success rate.

3.1. Creating an innovation framework based on networking – formal and informal collaborations with various 
stakeholders

The model designed and implemented to support NANOAPPARATUS relies on the aforementioned open 
innovation principles, while trying to match the high demands of this particular innovation process. The focus was 
to enhance internal knowledge and information by identifying accessible external knowledge and information
sources and thus continuously improving the innovation process.

Sustainable implementation of open innovation principles requires aligning innovation objectives with the 
enterprise’s overall strategy, while identifying as many key support elements and success factors for the innovation 
process. Preparing in advance each stage of the process is an important factor when having an integrated approach 
on innovation. Moreover, establishing channels to reach most relevant innovation shareholders is critical. As such,
the design of the new open innovation model fundamentally relies on networking – creating formal and informal 
partnerships.

Figure 1 depicts the new innovation model based on open innovation principles. It includes the upstream entities 
which created the premises for adopting an innovation approach based on open innovation. The referred upstream 
entities are the funding bodies. Furthermore, an important role in the innovation process is undertaken by the owners 
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and external channels to market, when trying to advance technology and generate value [2]. As such, the research 
problem refers mainly to creating architectures of the innovation process aiming to increase innovation success rate.

Nomenclature

BPMN   Business Model Process and Notation
BPM      Business Process Modeling 
PIN Process Innovation Nucleus S.R.L.
R&D      Research&Development
SME Small and Medium-sized Enterprises

2. Methodology

Research methodology comprises of a comparative analysis of the principles of closed and open innovation 
aiming at facilitating the design of an open innovation model. For the purpose of the comparative analysis a 
literature review of the principles of closed and open innovation was performed. Based on that, new principles of 
open innovation were drawn up and an open innovation model was designed and implemented to support the 
innovation process of NANOAPPARATUS – a publicly funded research and innovation project. Still, a standard 
language, i.e. BPMN 2.0, was put to use in order to transform the innovation process into a flow of activities.

When designing an open innovation model with the purpose of supporting the innovation process, the following 
main steps should be considered:

• Creating an innovation framework based on networking – formal and informal collaborations with various 
stakeholders;

• Creating a knowledge and information value chain aiming at ensuring the scientific input of the innovation 
process;

• Modeling the innovation process using standard notations, such as BPMN, and BPM instruments. One example 
of such freeware instrument that allows for process mapping is Bizagi Modeler. The research allowed for
identifying the benefits of using standard notations and BPM instruments, thus emphasizing the importance of 
efficiently communicating the innovation process to all users and stakeholders.

3. Results/main findings and contribution

Previous innovation models were a “closed” approach to innovation, having different principles compared to 
current “open” innovation model. In order to emphasize the differences between the two approaches, Table 1
synthesizes the principles of closed and open innovation.

Table 1. Open innovation principles versus closed innovation principles. Adopted from [1], [2], [3], [4] and [5]

CLOSED INNOVATION OPEN INNOVATION

Bring experts to work for the enterprise as employees  (i.e. use
internal experts only)

Bring  experts to work for the enterprise either as employees 
or as collaborators (i.e. use the input of both internal and 
external experts)

In order to profit from R&D, all stages of the innovation process 
should be undertaken by the enterprise

External R&D can bring significant value as long as the 
internal R&D is conducted to identify and claim the value 
needed to support and advance the internal innovation process. 

The first market uptake of innovation is ensured only if the 
innovation is created and developed internally

Innovation exploitation is possible even when it was not 
created and/or developed by the organization itself. This is for 
example the case with technological transfer. 

Only by being the first to achieve the market uptake of 
innovation, an enterprise can ensure first place among 

Designing and implementing an efficient business model is 
more important for the enterprise than focusing on getting to 
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