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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.  
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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

When undertaking innovation, developing Key Performance Indicators/KPIs represents an important tool for insuring that all 
process objectives are met. To this end, a specific methodology is required in order to identify not only meaningful indicators, but 
also other support elements. Such tool allows innovative SMEs (Small and Medium Enterprises) to enhance their decision 
making by accurately measuring innovation process performance and by optimizing their process. Present paper aims to establish 
the main requirements for developing meaningful KPIs in order to effectively measure innovation. As such, a case study is 
presented emphasizing the importance of correlating specific objectives, related results and key performance indicators. The need 
for establishing and using a common language for the innovation process is also emphasized. Standard language Business 
Process Model and Notation (BPMN) was employed to enhance process communication between users.
© 2018 The Authors. Published by Elsevier B.V.
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1. Introduction

When undertaking innovation, an enterprise should perform an in-depth assay of the main characteristics of the 
innovation process in order to properly understand the requirements of successful innovation. The main 
characteristics of the innovation process can be summarized as follows [1]: 
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• the innovation process comprises of numerous events, various key people, a common context and a defined time-
frame.

• the innovation process is initiated as a result of planning and decision making, but it can also be triggered by 
shocks sent by the market manifesting its needs.

• the innovation process should never be viewed as a linear sequential flow of activities.
• failure happens frequently and generates either discontinuance when innovation is rejected or opportunity when

innovation is “reinvented”.
• the innovation process should be opened both to the innovators and the adopters of the innovation.
• an efficient innovation process cannot guarantee the success of innovation but can influence the innovation 

success rate.

Innovation requires proper planning of activities, realistic objectives, constant monitoring of unfolding activities 
and measuring of results [2], [3]. Considering the intricacy of the innovation process as underlined by the above 
characteristics, the aim of the paper is to emphasize the importance of developing meaningful KPIs in order to 
measure innovation.

Various methodologies have been created and employed by enterprises for the purpose of developing KPIs. 
Nevertheless, a generic methodology should be researched and identified. Such methodology should be easily 
employed for the purpose of ensuring that process objectives are met. To this end, the research problem refers to 
identifying a generic methodology for developing meaningful KPIs. The results of the research are applied in the 
case of an unfolding innovation process.

2. Methodology

A secondary research was conducted in order to identify a generally accepted methodology for developing KPIs. 
As a result, a set of KPIs has been established to support the implementation of a research and innovation project, 
referred to as NANOAPPARATUS, undertaken by an innovative SME (Small and Medium-sized Enterprises) from 
Romania. Moreover, Business Process Modeling was employed in order to facilitate the comprehensive 
understanding of the innovation process and to efficiently implement and communicate it.

3. Results/main findings and contribution

Establishing a correlation between objectives, expected results and KPIs represents an important strategy tool
when planning the efficient management of a business process, especially in the case of the innovation process 
representing a high-risk process. Developing KPIs should be undertaken as a systematic process based on revising 
and in-depth analysis. This applies to research and innovation processes regardless of the nature of research. 
Scientific and technological advancement requires the guidance of high performance innovation management. This 
is also the case of the publicly funded NANOAPPARATUS research and innovation project implemented by Process
Innovation Nucleus S.R.L., the aforementioned innovative SME from Romania.  

With input from the innovation consultant having the role of supporting the efficient implementation of 
NANOAPPARATUS innovation process, the following methodology for developing KPIs was identified as being 
comprehensive and largely employed by enterprises, having the main steps bellow [4], [5], [6]:

• Define and understand project objectives;
• Define and describe project results;
• Design and describe project activities;
• Develop and describe KPIs. 

The referred methodology for developing KPIs was adapted to meet the specific of NANOAPPARATUS project 
and modeled (Fig. 1) using the standard modeling language Business Process Model Notation 2.0. Furthermore, Fig.
1 depicts the methodology elements performed before and after starting the implementation phase of 
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