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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 

Procedia Manufacturing 13 (2017) 1365–1372

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.
10.1016/j.promfg.2017.09.123

10.1016/j.promfg.2017.09.123 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.

Available online at www.sciencedirect.com

ScienceDirect 
Procedia Manufacturing00 (2017) 000–000  

www.elsevier.com/locate/procedia 

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 

Approach to identification and characterization of the new and 
emerging risks associated with Industrial Green Building 

C.González-Gayaa,*, J.L. Fuentes-Barguesb, F.Brocal-Fernándezc, A. Sánchez-Lited,            
M.A. Sebastián-Péreze 

aDepartment of Manufacturing Engineering, UNED, Madrid, Spain. 
bDepartamento of Proyectos de Ingeniería. Universitat Politècnica de València, Valencia, Spain.  

cDepartment of Physics, Systems Engineering and Signal Theory, University of Alicante, Alicante, Spain.  
dDepartamento de Ciencia de los Materiales e Ingeniería Metalúrgica, Expresión Gráfica en la Ingeniería, Ingeniería Cartográfica, Geodésica y 

Fotogrametría, Ingeniería Mecánica e Ingeniería de los Procesos de Fabricación, Universidad de Valladolid, Valladolid, Spain.  
eDepartment of Manufacturing Engineering, UNED, Madrid, Spain.  

Abstract 

The subsector of industrial building has undergone changes in recent years. These have been: economic changes, as a result of the 
economic crisis experienced by the construction sector, structural changes because many companies specializing in industrial 
construction have disappeared, regulatory changes by the emergence of new requirements and functional changes because industrial 
establishments have been become an image of the brand or company. 
These changes have led to the emergence of new risks to the safety and health of workers or have increased existing risks, assuming 
an increased exposure or severity of the effects on workers. These risks are referred to as new and emerging risks. 
The aim of this communication is to carry out an approach to identification and characterization of new and emerging risks in the 
industrial green building subsector. 
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1. Introduction 

Technological development and new production systems, the complexity of the organization of enterprises, new 
regulations, economic and social conditions, as well as the cost and time requirements of owners, tend to modify 
workplaces, where in addition to the traditional labor risks appear other risks, denominated new and emerging risks 
(NERs). 

EU-OSHA [1] defines NER as any occupational risk that is both new and increasing. The risk means “new” if: 
 

 C1. The risk was previously unknown and is caused by new processes, new technologies, new types of 
workplace, or social or organizational change; or, 

 C2. A long-standing issue is newly considered as a new risk due to a change in social or public perceptions; or, 
 C3. New scientific knowledge allows a long-standing issue to be identified as a risk. 

The risk is “increasing” if the: 
 C4. The number of hazards leading to the risk is growing; or 
 C5. The likelihood of exposure to the hazard leading to the risk is increasing (exposure level and/or the number 

of people exposed); or 
 C6. The effect of the hazard on workers’ health is getting worse (seriousness of health effects and/or the number 

of people affected). 
 
International and national labor safety agencies have determined the importance and necessity of research on NERs 

and their inclusion in new prevention models [2-4]. In Spain, one of the objectives of the Spanish Strategy on 
Occupational Safety and Health in the period 2007-2012 is research, development and innovation oriented towards 
the knowledge of new and emerging occupational risks, anticipation and prevention [5]. 

These governmental initiatives have led to the development of many research in the field of NER, such as the works 
of Bartolomé et al.[6] on emerging psychosocial risks at work and from Brocal and Sebastian [7, 8] who developed 
a methodology for the identification of NER in advanced industrial manufacturing processes. 

In the construction sector, Sanz Albert [9] carried out a bibliographic study on emerging risks, identifying five 
scenarios of emerging risks: 

 
 Green employment and waste management in construction. 
 The aging of the active population in construction. 
 Combination of psychosocial risk factors and physical risk factors in construction. 
 New knowledge about the consequences of exposure to chemical agents in construction. 
 Increased natural hazards in construction: solar radiation. 

 
The subsector of industrial building has undergone changes in recent years. These have been: economic changes, 

as a result of the economic crisis experienced by the Spanish construction sector, structural changes because many 
companies specializing in industrial construction have disappeared, regulatory changes by the emergence of new 
requirements and functional changes because industrial establishments have been become an image of the brand of 
the company. 

These changes have led to the emergence of new risks to the health and safety of workers or have increased existing 
risks, implying an increase in the exposure or severity of the effects on workers, i.e. have been developed new and 
emerging risks. 

The aim of this communication is to carry out an approach to identification and characterization of new and 
emerging risks in the industrial green building subsector. 

2. Methodology 

The study methodology is structured in two steps. First a bibliographic analysis identifies the regulations that affect 
industrial building and the activities potentially generating NER. Secondly a risk characterization is produced 
according to the models collected in the works of Brocal and Sebastián [7-8]. 
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2.1. NER Model  

The model of NER developed by Brocal and Sebastián [7, 8] is based on some definitions. The first is the 
description of NER of the EU-OSHA [1]. Secondly, the definition two, has been developed from the EN 31010:2010 
[10] and ISO 31000:2009 [11]. 

Definition 2: A risk (R) is a structure consisting of five components: the source of risk (SR), causes (C), events (E), 
consequences (CO) and the likelihood (L); this set may be expressed as (1): 

 
R = (SR, C, E, CO, L)          (1) 
 
This model (1), has been developed searching for its compatibility with NER definition as well as pursuing its use 

as the basis of a new NER model, as explained below. Thereby, R is the set of components that configure the risk (R 
= {SR, C, E, CO, L}), and C the set of conditions that define an NER (C = {C1, C2, C3, C4, C5, C6}), the Cartesian 
product of the sets R and C is equal to the set of all ordered pairs (r, c) that can be formed by linking the components 
of risk and conditions, it may be expressed as (2):  

 
R x C = {(r, c): r ϵ R, c ϵ C}          (2)

  
Thus, if Ɲ is the set of conditions that determine whether a risk is a new (Ɲ = {C1, C2, C3}) and ɫ is the set of 

conditions that determine whether a risk is increasing (ɫ = {C4, C5, C6}), the Cartesian product of the sets Ɲ and ɫ is 
equal to the set of all ordered pairs (n, i) that can be formed with the conditions that meet the definition of NER; it 
may be expressed as (3): 

 
Ɲ x ɫ = {(n, i): n ϵ Ɲ, i ϵ ɫ}         (3) 
 
Therefore a particular occupational risk (R) belongs to the set of NER if and only if its components satisfy at least 

one ordered pair (n, i).  
As shown in Table 1, of all ordered pairs algebraically possible according to (2) only those subsets compatible 

under the definition of NER are of interest. Thus, N (N c RxC) is the subset of all ordered pairs that satisfy the 
conditions that can define a new risk: 

Ɲ = {(SR, C1), (SR, C2), (SR, C3), (C, C1), (C, C2), (C, C3), (E, C2), (E, C3), (CO, C2), (CO, C3)} and I (I c 
RxC) is the subset of all ordered pairs that satisfy the conditions which may define a risk that is increasing: ɫ = {(SR, 
C4), (CO, C6), (L, C5)} the NER model may be described with the definition 3. 

Table 1. Compatible ordered pairs (“X”) between risk components (1) and the conditions that define a NER. 

Components of risk Conditions that define a NER 

NEW (Ɲ) Increasing (Ɲ*) 

C1 C2 C3 C4 C5 C6 

SR X X X X - - 

C X X X - - - 

E - X X - - - 

CO - X X - - X 

L - - - - X - 

 
Definition 3: A particular occupational risk (R) belongs to the set of NER if and only if its components configure 

at least one ordered pair (r, c) that belong to the subset of all ordered pairs that satisfy the conditions that can define a 
new risk (Ɲ) and at least one other ordered pair (r, c) belonging to the subset of all ordered pairs that satisfy the 
conditions that can define an increasing risk (Ɨ), which can be expressed as (4). 
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