
ScienceDirect

Available online at www.sciencedirect.comAvailable online at www.sciencedirect.com

ScienceDirect 
Procedia Manufacturing 00 (2017) 000–000  

 www.elsevier.com/locate/procedia 

* Paulo Afonso. Tel.: +351 253 510 761; fax: +351 253 604 741  
E-mail address: psafonso@dps.uminho.pt 

2351-9789 © 2017 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the scientific committee of the Manufacturing Engineering Society International Conference 2017.  

Manufacturing Engineering Society International Conference 2017, MESIC 2017, 28-30 June 
2017, Vigo (Pontevedra), Spain 

Costing models for capacity optimization in Industry 4.0: Trade-off 
between used capacity and operational efficiency 

A. Santanaa, P. Afonsoa,*, A. Zaninb, R. Wernkeb 

a University of Minho, 4800-058 Guimarães, Portugal 
bUnochapecó, 89809-000 Chapecó, SC, Brazil  

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 

The concept of organizational sustainability is a trending interest in both industry and academia. As with innovation, the business 
environment is still not well adapted to adopt these concepts. This paper focuses on developing a theoretical business model for 
organizational sustainability that takes into consideration the environmental, economic, and social issues. An exploratory study 
was designed for a case study from the Egyptian chemical industry to recognize the relation between innovation and 
organizational sustainability, and thee willingness to adopt these concepts. The findings of the study provide insights and 
suggestions for the organization to implement innovation and organizational sustainability. 
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1. Introduction 

In recent years, the Egyptian industrial sector has been confronted with many challenges, such as financial 
constraints due to inflation, Egyptian Pound deflation, energy shortage, increased competition in the Middle East and 
North Africa (MENA) region, and introduction of new technologies. With all these challenges, companies are 
striving to survive and achieve economies of scale. In addition to the traditional business imperatives such as cost 
reduction, value increase, and quality improvement; an increasing number of organizations are now trying to 
integrate sustainability in their decision-making processes. Incorporating organizational sustainability in the business 
environment incurs taking into consideration the so-called Triple Bottom–Line (TBL) that incorporates 
environmental, economic, and social performance indicators into the management activities and evaluation processes 
[1]. 

Innovation is a key driver in the success of deploying organizational sustainability [2]. By equating sustainability 
with innovation, organizations can put the basis of their leadership and power in front of their competitors [3]. That 
means that organizations should not rely only on their internal development of new products and services, they need 
to encourage innovation across their boundaries and along their supply chains and other sources like universities and 
research centers. To achieve this, organizations need to develop a culture of sustainability by articulating values and 
policies that consider the TBL as a dominant idea and establish a link with the organizational objectives and vision. 

The integration of organizational sustainability and innovation can protect the assets of the organization and 
stimulate the creation better goods and services that meet customers’ needs, which make organizational 
sustainability a strategic choice in that sense. Organizations now seek national and international recognition by 
adopting sustainability policies, especially with the increasing number of sustainability indices, such as the Dow 
Jones sustainability index [4]. A study in 2011 showed that 80% of Global Fortune 250 companies in the United 
States were reporting externally on their sustainability initiatives [5].  However, there is a lack in the theoretical 
models and case studies on organizational sustainability and its relation with innovation. 

The objective of this paper is to investigate the relation between organizational sustainability and innovation and 
their practice in a large chemicals manufacturer in Egypt and how can these concepts be embedded in the strategy of 
the enterprise. The remainder of this paper is organized as follows: Section 2 gives key concepts about 
organizational sustainability and innovation. Section 3 gives a theoretical model and the research methodology 
followed in this work. Section 4 describes the case study, and then the findings are elaborated in Section 5. Finally, 
conclusions and future work are given in Section 6. 

2. Key concepts 

Organizations are systems operating under conditions of dynamic variables, risks, and uncertainties [6]. The 
objective of sustainable development is to meet the needs of the present generation in ways that are economically 
viable, environmentally adequate, and socially equitable without compromising the ability of future generations to 
do the same [7]. However, technological advances force organizations to change; management policies should be 
highly responsive to the dynamics of the market, environment, regulations, and technology, to transfer sustainable-
based actions and innovations into achievable mindset and practice to promote organizational sustainability. In that 
sense, organizational sustainability can be defined as the organization’s ability to achieve its objectives and increase 
its long-term values by integrating environmental, economic, and social considerations into its strategies. In [8], 
after interviewing 50 CEOs and surveying 766 other CEOs of several companies around the world, it was found that 
93% of the CEOs believe that sustainability is essential for the future success of their organizations. The awareness 
about sustainability was high in Latin America, Africa, North America, and Asia, moderate in Europe, and very low 
in the MENA region. According to the TBL concept, the organization needs to move from a thin (single)-dimension 
strategy that considers only the economic aspect to a thick (three)-dimension strategy that considers the three 
aforementioned aspects.   

From the understanding of the report by the World Economic Forum [9], it takes four levels to build a sustainable 
system in an organization: 

 Level 1: the change starts from the top; the mindset of the top management should be changed to 
support the shift towards organizational sustainability and producing general statements and plans. 
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