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ABSTRACT

The Occupational Health and Safety (OHS) 
management system can be regarded as the part of the 
management system of an organization used to develop 
and implement the OHS policy and manage the related 
risks (OHSAS 18001:2007; Santos et al. 2008). 

Carrying out an occupational risk assessment is 
necessary to take into account the associated costs and 
benefits. However, only a cost-benefit analysis (CBA) 
can capture all impacts resulting from work accidents 
and/or from prevention measures regarding OHS. The 
CBA is used to determine whether a project is feasible 
from the standpoint of social welfare by the sum of the 
costs and benefits, discounted over time (EVALSED, 
2009; Cullis and Jones, 2009).

In a CBA, the present value of all costs and benefits for
all stakeholders can be combined to produce a net 
present value (NPV). 

Furthermore, a CBA should take into account the costs 
throughout the life cycle of the subject under study, 
involving both economic costs and "accountable" 
benefits, but also the impacts that are not "accountable", 
known in the literature as externalities. According to 
Cullis and Jones (2009), externalities consist of social 
costs or benefits that manifest themselves beyond the 
realm of the project and influence the welfare of third 
parties without any monetary compensation.

Van Beukering et al. (1998) consider that an externality 
occurs when an economic decision has an impact on the 
welfare of another economic agent not directly involved 
in the process, resulting from the fact that the possibility 
of impact has not been properly addressed at the 
planning stage. In general, an externality is present when 
the welfare function of some economic agent (utility or 
profit) includes real variables whose values are chosen 

directly by others, without special attention to the effect 
on the welfare of the agent that they affect. Where the 
project needs or deserves an evaluation by a public 
entity, the externalities generated are taken into 
consideration. However, the evaluation of projects of a 
private nature does not consider the effects on third 
parties arising from associated externalities. Indeed, the 
externalities generated by a project are in many cases 
difficult to quantify. This is the case, for example, of
calculations related to the "value" of human life.

According to Cullis and Jones (2009), externalities may 
be positive (external benefits) or negative (external 
costs) and occur both at production or consumption.

The concept of externality can and should be applied to 
the area of OHS, namely through the implementation of 
a cost-benefit analysis. When an organization performs a 
risk analysis within its OHS management system, 
several steps are suggested to solve the identified risk 
situations. Usually the organization makes a detailed 
analysis of the monetary impact (positive or negative) 
for the organization of each considered measure. 
However, it is also important to perform an analysis of 
the impact of each measure for the society, i.e., to 
measure the involved externalities. The measures taken 
by an organization in terms of risk prevention may have 
an indirect positive effect (positive externality) for the 
society, while no action, due to the costs for the 
organization, may have significant negative effect for 
the society (negative externality). It follows that these 
effects should be duly considered in decision making.

Although there is some published work in this specific 
domain, the subject of CBA including externalities in 
OHS appears to have been insufficiently addressed in 
the literature (Ramos et al., 2011a). Thus, a proper 
model and a well-defined set of procedures are needed.

This project aims at discussing the use of the cost-
benefit analysis within the OHS domain. With this 
purpose, a qualitative exploratory study is proposed, 
using the application of the Delphi methodology (Ramos 
et al., 2011b). In this study it is intended to get some 
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input from an expert panel by conducting a series of 
questionnaires in order to determine the most important 
factors to consider in the cost-benefit analysis on OHS.

The main steps of the Delphi methodology are the 
following: 1) Experts selection, 2) Completion of the 
questionnaire, 3) Statistical analysis of results, 4) 
Preparation of the questionnaire for further rounds and 
5) General conclusions and final report.

The questionnaire has been developed with the purpose 
of apply it to a panel of experts with different 
backgrounds. It is expected that with three rounds it may 
be possible to obtain important conclusions and to have 
a better understanding of the importance of the
application of the cost-benefit analysis in the OHS 
domain.

The expert panel includes 10 Academics, 7 OHS 
Professionals/Technicians and 6 OHS 
Consultants/Auditors. All these experts have confirmed 
their participation. The first Delphi round will start in 
September.

The opinions of the expert panel will clarify what issues 
are important to consider in the development and 
application of the cost-benefit analysis in the OHS
domain. In fact, the implementation of corrective and 
preventive actions under OHS requires a proper and 
systematic economic evaluation, in order to compare 
alternatives and understand the impact of each of them. 
For this, it is important to consider not only the costs 
and benefits for the organization but also the so-called 
externalities, which correspond to the impact of each 
measure in the whole society. 

Following the results, a model (CBAOHS model) will 
be proposed for the application of CBA in OHS. This 
model will be permit to perform economic evaluations 
of risks and prevention initiatives from both the 
company and society perspectives. This model will be 
tested with data from two case studies (a hospital and a 
construction company).

The following scheme summarizes the CBAOHS model 
to be developed.

REFERENCES

BS OHSAS 18001 (2007). Occupational Health and Safety 
Management Systems – Requirements.

Cullis, J., Jones, P. (2009). Public Finance & Public Choice: 
Analytical Perspectives. Third edition. Oxford University 
Press. Oxford. UK.

EVALSED (2009). “A Avaliação do Desenvolvimento 
Socioeconómico. MANUAL TÉCNICO II: Métodos e 
Técnicas Instrumentos de Enquadramento das Conclusões 
da Avaliação: Análise Custo-Benefício”. Accessed on
December, 2010, at
http://www.observatorio.pt/item1.php?lang=0&id_channel
=16&id_page=548.

Ramos, D. Arezes, P. Afonso, P. (2011a). Cost-benefit 
analysis in occupational health and safety. Comunicação 
apresentada no ICOPEV 2011 – International Conference 
on Project Economic Evaluation. University of Minho –
School of Engineering. Guimarães, 28 and 29 April 2011.

Ramos, D. Arezes, P. Afonso, P. (2011b). “Externalidades em 
segurança ocupacional: a importância da análise 
custo/benefício”. SHO 2011 – Colóquio Internacional 
sobre Segurança e Higiene Ocupacionais. University of 
Minho – School of Engineering. Guimarães, 10 and 11 
February 2011. Full text published in the proceedings of 
the conference ISBN: 978-972-99504-7-6.

Santos, G., Vale, P., Lima, F., Rodrigues, A., Nogueira, R.,
Alonso, J., Brito, A., Ramos, D., Almeida, L. (2008).
Implementação de Sistemas Integrados de Gestão: 
Qualidade, Ambiente e Segurança. ISBN: 978-972-8953-
26-3. Editor Publindústria. Edições Técnicas.

van Beukering, P. van Drunen, M., Dornland, K., Jansen, H. 
(1998). External Economic Benefits and Costs in Water 
and Solid Waste Investments - Methodology, Guidelines 
and Case Studies. Report number R98/11. IVM/EFTEC. 
ISBN 90-5383-632-2.

pimenta
Text Box
Semana da Escola de Engenharia

October 24 - 27, 2011



		[image: image2.jpg]Universidade do Minho








		Escola de Engenharia





		





Semana da Escola de Engenharia 

October 20 - 26, 2011 



COST/BENEFIT ANALYSIS IN OCCUPATIONAL HEALTH AND SAFETY


Delfina Ramos, Pedro Arezes and Paulo Afonso


Department of Production and Systems

E-mail: gramos@det.uminho.pt

KEYWORDS


Occupational Health and Safety, Cost-Benefit Analysis, Delphi Methodology.


ABSTRACT

The Occupational Health and Safety (OHS) management system can be regarded as the part of the management system of an organization used to develop and implement the OHS policy and manage the related risks (OHSAS 18001:2007; Santos et al. 2008). 

Carrying out an occupational risk assessment is necessary to take into account the associated costs and benefits. However, only a cost-benefit analysis (CBA) can capture all impacts resulting from work accidents and/or from prevention measures regarding OHS. The CBA is used to determine whether a project is feasible from the standpoint of social welfare by the sum of the costs and benefits, discounted over time (EVALSED, 2009; Cullis and Jones, 2009).

In a CBA, the present value of all costs and benefits for all stakeholders can be combined to produce a net present value (NPV). 


Furthermore, a CBA should take into account the costs throughout the life cycle of the subject under study, involving both economic costs and "accountable" benefits, but also the impacts that are not "accountable", known in the literature as externalities. According to Cullis and Jones (2009), externalities consist of social costs or benefits that manifest themselves beyond the realm of the project and influence the welfare of third parties without any monetary compensation.

Van Beukering et al. (1998) consider that an externality occurs when an economic decision has an impact on the welfare of another economic agent not directly involved in the process, resulting from the fact that the possibility of impact has not been properly addressed at the planning stage. In general, an externality is present when the welfare function of some economic agent (utility or profit) includes real variables whose values are chosen directly by others, without special attention to the effect on the welfare of the agent that they affect. Where the project needs or deserves an evaluation by a public entity, the externalities generated are taken into consideration. However, the evaluation of projects of a private nature does not consider the effects on third parties arising from associated externalities. Indeed, the externalities generated by a project are in many cases difficult to quantify. This is the case, for example, of calculations related to the "value" of human life.

According to Cullis and Jones (2009), externalities may be positive (external benefits) or negative (external costs) and occur both at production or consumption.


The concept of externality can and should be applied to the area of OHS, namely through the implementation of a cost-benefit analysis. When an organization performs a risk analysis within its OHS management system, several steps are suggested to solve the identified risk situations. Usually the organization makes a detailed analysis of the monetary impact (positive or negative) for the organization of each considered measure. However, it is also important to perform an analysis of the impact of each measure for the society, i.e., to measure the involved externalities. The measures taken by an organization in terms of risk prevention may have an indirect positive effect (positive externality) for the society, while no action, due to the costs for the organization, may have significant negative effect for the society (negative externality). It follows that these effects should be duly considered in decision making.

Although there is some published work in this specific domain, the subject of CBA including externalities in OHS appears to have been insufficiently addressed in the literature (Ramos et al., 2011a). Thus, a proper model and a well-defined set of procedures are needed.


This project aims at discussing the use of the cost-benefit analysis within the OHS domain. With this purpose, a qualitative exploratory study is proposed, using the application of the Delphi methodology (Ramos et al., 2011b). In this study it is intended to get some input from an expert panel by conducting a series of questionnaires in order to determine the most important factors to consider in the cost-benefit analysis on OHS.


The main steps of the Delphi methodology are the following: 1) Experts selection, 2) Completion of the questionnaire, 3) Statistical analysis of results, 4) Preparation of the questionnaire for further rounds and 5) General conclusions and final report.

The questionnaire has been developed with the purpose of apply it to a panel of experts with different backgrounds. It is expected that with three rounds it may be possible to obtain important conclusions and to have a better understanding of the importance of the application of the cost-benefit analysis in the OHS domain.

The expert panel includes 10 Academics, 7 OHS Professionals/Technicians and 6 OHS Consultants/Auditors. All these experts have confirmed their participation. The first Delphi round will start in September.


The opinions of the expert panel will clarify what issues are important to consider in the development and application of the cost-benefit analysis in the OHS domain. In fact, the implementation of corrective and preventive actions under OHS requires a proper and systematic economic evaluation, in order to compare alternatives and understand the impact of each of them. For this, it is important to consider not only the costs and benefits for the organization but also the so-called externalities, which correspond to the impact of each measure in the whole society. 

Following the results, a model (CBAOHS model) will be proposed for the application of CBA in OHS. This model will be permit to perform economic evaluations of risks and prevention initiatives from both the company and society perspectives. This model will be tested with data from two case studies (a hospital and a construction company).


The following scheme summarizes the CBAOHS model to be developed.
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