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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 

Throughout this paper it will present the benefits of the latest trends in sustainable manufacturing, relating them to the managerial 
practices and the standards proposed by the World Class Manufacturing methodology. A special emphasis will be given to 
Environment and Logistics pillars, focusing on how to improve the environmental performance of logistics processes. The ultimate 
purpose would be to suggest a catalog of measures to implement on manufacturing industry that could be easily adopted in the area 
of Supply Chain generating added value for the companies and their environmental and social surroundings. 
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1. Introduction 

In the present global market, society and government have increased their attention to companies’ environmental 
and social impacts. This demand has resulted in Cleaner Production broadening, defined by the United Nations 
Environment Programme in 1990 as the continuous application of an integrated environmental strategy to processes, 
products and services to increase efficiency and reduce risks to humans and the environment [1].  
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Simultaneously, the rising global competitiveness has forced a high number of manufacturing organizations to 
implement World Class Manufacturing (WCM) approaches in order to improve their performance [2], not just in terms 
of profitability, but also in terms of sustainability in order to respond to social demands. Since Richard J. Schonberger 
adapted the Japanese continuous improvement (Kaizen) standpoint to the occidental framework [3], companies from 
different industries such as Unilever, Tetra Pak, ArcelorMittal, among others, have adopted the WCM improving their 
global performances. The automotive sector is one of the most noteworthy, represented by companies as the Fiat 
Chrysler Automobiles (FCA Group) that systematically applies WCM enabling the improvement of all the activities 
related to its products manufacture. 

In this framework, this paper will focus on strengthening the Environment WCM pillar by means of the newest 
trends on Logistics that allow companies to boost their economic and environmental results. The aim will be to provide 
instruments to establish a Green Logistics Management (GLM) that will present an opportunity to competently respond 
to the escalating expectation of the international community for resources conservation and to achieve environmental 
performance profitably [4]. 

2. Methodology 

In this paper, it will bring up the benefits of the latest trends in Green Logistics (GL) relating them to the managerial 
practices and the standards proposed by the WCM. A special emphasis will be given to Environment and Logistics 
pillars, focusing on how to improve the environmental performance of logistics processes. 

 

 

Fig. 1. The 10 Technical Pillars in WCM, focus on Logistics and Environment Pillars. 

Firstly, it would introduce the WCM concept, described as a structured and integrated production system that 
encompasses all the processes of the plant, from safety to the environment, from maintenance to logistics and quality. 
The goal is to continuously improve production performance seeking a progressive elimination of waste, in order to 
ensure product quality and maximum flexibility responding to customer requests [5].  

Bearing in mind this goal, the new clean manufacturing trends perfectly match with the scope of WCM 
methodology. The clean manufacturing principles are highly oriented towards the WCM target of zero waste that could 
be correspondingly understanding under the 3Rs principle: Reduce, Reuse and Recycle. In a manufacturing 
environment, for example reducing the use of raw materials, reusing the scraps from the manufacturing processes 
(likewise the energy) or recycling the wastes generate would mean a path towards the zero waste encouraged by the 
WCM principles. 

The WCM methodology works in two different fronts, one technical and other managerial, each one of these lines 
of action are implemented through 10 different pillars focusing in its case on the 10 technical pillars that include the 
Logistics and the Environment ones. The process to achieve a continuous improvement is based on a 7 Steps approach 
for each of these pillars and the steps are divided in three phases: reactive, preventive and proactive. The more the 
company progress in its performances, the more it rises in these 7 Steps, looking forward striving to reach the World 
Class Level. 

In accordance with the scope of this paper, the following pages will demonstrate how recent Green Logistics trends 
in the industry help to achieve this target by pursuing the improvement of the environmental performance. In this 
sense, regarding the Environment pillar, GL could be a key factor in assuming a proactive attitude to grow towards 
the World Class Level, contributing to accomplish the targets proposed for the Steps 6 and 7. 

In that way, Step 6 in Environment pillar pursues a complete synchronization between the sales and manufacturing 
areas, defining the role of Logistics. The efforts concerning this step should be directed to improve a full supply chain 
(from the suppliers to the consumer) and to identify and remove waste and losses throughout the system. Companies 
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pay their attention to the advanced use of Just in Time (JIT) techniques, using their responsiveness to meet market 
needs rather than relying on large inventories of either finished goods or raw materials [6]. The Step 6 analyzes waste 
along the full supply chain, trying to reduce it and decreasing in the meantime the environmental impact of the entire 
supply chain. For this reason, some of the activities that could be carried on for the Step 6 in the Environment pillar 
are to reduce environment impact in logistics and to follow a green procurement policy. 

 

Fig. 2. The 7 Steps approach in WCM for Logistics Pillar (Compiled based on [7]). 

The Step 6 for Environment pillar should also harmonize with the processes followed for the Logistics pillar. As it 
will be outlined in the next section of this paper, most of the measures adopted to reach a GL model are aligned with 
the scope of the 7 Steps approach to Logistics. For example, the logistic flow optimization and the implementation of 
milk run logistics contribute to create a synchronized and full controlled flow that represents a proactive approach in 
Logistics. Moreover, the Step 6 of Logistics pillar promotes a bigger integration of processes (sale, distribution and 
purchase) in order to create effective and full controlled flow, while the Step 7 looks for a full synchronization of all 
logistic and production processes [7]. 

Even if this paper brings up the improvement of the environmental performance, generally the activities that reduce 
wastes entail also a cost reduction. These economic benefits for the companies contribute also to the Cost Deployment 
pillar in WCM, that is focused on reporting and reduction of losses [8]. When a company decides to implement clean 
manufacturing methods, to emphasize the benefits in three spheres of sustainable development is crucial, that is, on 
Environment, Social and Economic results. For this reason, highlighting cost reduction that arises from the 
improvement of environmental performance makes crucial to understand how Environment pillar in WCM lead to the 
companies to reach a higher profitability and support customer needs as well as society expectations in terms of 
sustainability. 

3. Results and discussion 

This section summarizes the present trends on GL subject, discussing them and widely explaining after an in-depth 
review of main studies on this field. Firstly, it is important to define the Green Logistics concept, that is, logistics that 
aim to prevent an environmental degradation by reducing resources consumption and the emission of pollutants being 
at the meantime economically functional. GL describes the efforts to measure and minimize the ecological impact of 
logistics activities. To reach this goal, GL uses advanced logistics methodologies to create logistics flows, selecting 
the best modal transport, warehousing choice and packaging type. Therefore, GL should be an effective and efficient 
flow of goods that connects the supplier with the customer demand. 

3.1. Integrated logistics management 

To reach a sustainable Supply Chain it is necessary to implement an integrated logistics management, incorporating 
the whole Supply Chain activities in a full-controlled flow. The  Sustainable Supply Chain Management (SSCM) has 
been defined by many authors, representing the voluntary integration of economical, environmental, and social 
considerations with key inter-organizational business systems designed to efficiently and effectively manage the 
material, information, and capital flows associated with the procurement, production, and distribution of products or 
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