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Abstract
Traditionally the global management system of an organization is frequently split into a number
of individual management systems that are defined and implemented according to specific management systems standards (MSSs) as well as managed independently. The individual implementation of MSSs is an option that leads to several inefficiencies and sub-optimization of the global
management system of an organization. As referred by ISO [1] the interested parties’ requirements increase. A more effective and efficient option for an organization is to integrate, into an
integrated management system (IMS), the implementation and management of requirements of
multiple MSSs. Certain difficulties are associated to the structuring process, implementation, verification, evaluation, improvement and progressive development of an IMS in the organizations.
Several scholars have proposed various theoretical approaches regarding the integration of individual management systems (MSs) leading to the conclusion that there is not a common practice
for all organizations as they encompass different characteristics. This paper aims to present and
justify a designed methodology to be used by organizations to support the integration of various
MSs. Among them are highlighted: the Environmental Management System (EMS) according ISO
14001 [2], the Quality Management System (QMS) according ISO 9001 [3], and the Occupational
Health and Safety Management System (OH & SMS) according OHSAS 18001 [4]. The methodology
was designed in the context of a Portuguese company, on sequence of an organizational diagnosis
and a research that was performed through a questionnaire. The strategy and the research methods
took into consideration the case study.
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1. Introduction
Due to the demand of the market itself or by other internal reasons, there are many organizations that implement
different standardized MSs [5]. Standards arise through the development of detailed descriptions of particular
characteristics of a product or service by experts from companies and scientific institutions [6]. According to
ISO [7], the domain of standardized management systems (MSs) has expanded greatly over the last years and
nowadays there exist a relevant number of MSSs for individual MSs, which apply to any type of organization
independently of its external and internal context. The objective of the development of standards is to support
both individuals and companies when procuring products and services [6]. According to ISO publication [1] a
common objective of MSSs is to assist organizations to manage the risks associated with providing products and
services to customers and other interested parties.
As the number of MSSs versus standardized MSs increases, their integration becomes a necessity [1] [8]. In
the literature and in MSSs are presented several definitions/descriptions of the concept of management system
(MS) and integrated management system (IMS). Empirical studies were conducted with the aim of the integration of individualized MSs around the world [9] and several tangible and intangible gains for organizations, as
well as to their internal and external interested parties, are achieved with the integration of the individual standardized MSs [10]-[15], among others. Integration of MSs promotes synergies and cost savings, as well as a reduction of the time spent when managing the systems [16]. Olaru [17] summarized forty benefits that an organization can gain from the implementation of an IMS. Organizations therefore need a framework to integrate
these MSs and facilitate their contribution to the operation of the overall business MS [18]. On the other hand an
essential element in the strategy of any organization is the minimization of business risk to a level that ensures
the security market [19]. According to Suditu [20] for organizations that want to survive and compete in the actual market, it is necessary to continually improve performance of their business and MSs in a sustainable way,
taking in consideration the necessities of the interested parties. In turn, according to Oliveira [21], integration is
justified as a function of the benefits that it provides; certifiable management systems that work separately are
more bureaucratic and costly, and generate poorer results than those obtained employing integration. Study
conducted by Simon [22] concluded that Organizations prefer integration of MSs to managing them separately
and the integration of systems is one of the major strategies for ensuring survival and savings for the organizations of the sample.
Quality is no longer, as formerly, a redundant and restricted concept and must be managed in a global perspective and of sustainability not only focused on satisfying customers, but on a whole range of interested parties [11]. Are example, those identified in the ISO 9004 [7], several others exist. On the other hand, the increasing global competition potentiates, therefore, an increase in the expectations of all the interested parties of organizations. On Table 1 there are listed several interested parties and associated needs and expectations to be
satisfied by organizations according to the requirements of related MSSs.
So, more than ever, business sustainability gains increased importance and focus is shifting from their financial results. These results will not verify if that focus does not prioritize also, the satisfaction in a balanced and
integrated fashion of customers and others relevant interested parts, that are clearly and objectively the employees
for example. In this context of real and new paradigms of management—the Global Quality Management—it is
required a constant search for Business Excellence [11].
Hence, in a not distant past, some organizations in Portugal and other countries, although in a small percentage, began to integrate their individual standardized management systems like: EMS; QMS; OH & SMS; CSRMSCorporate Social Responsibility Management System, among others. For this purpose, organizations began to
conceive integrated procedures in order to make the integration of two systems (QMS & EMS or EMS &
OHSMS) and whenever possible, the three standardized Management Systems: EMS, QMS, and OHSMS [23].
This reveals the growing interest that has been demonstrated by organizations in the adoption of the MSSs ISO
14001, ISO 9001 and OHSAS 18001.
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Table 1. Examples of interested parts and their needs and expectations.
Interested Parties

Needs and Expectations

Customers

Quality; price; delivery performance of products

Owners/shareholders

Sustained profitability; transparency

People in the organization

Good work environment; job security; recognition and reward

Suppliers and partners

Mutual benefits and continuity

Society

Environmental protection; ethical behaviour; compliance with statutory and regulatory requirements

Competitors

Ethical behaviour; fair competition; zero ethical faults

Government
Labor unions
Regulators

Attractive employer; business continuity; compliance with statutory and regulatory requirements;
energy efficiency; mutual benefits; on time payment of taxes and others fees;
risk management; sustained profitability; transparency

Note: Adapted and upgraded from ISO [7].

On the other hand, the integration of MSs, supported by those MSSs in a single system, taking into account
the correspondence and the level of compatibility between them and potential tangible and intangible gains resulting from this integration will be an added value that organizations cannot ignore [11]. On the other hand,
regulations based on ISO 9000 have been created to guide companies in developing systems for management
and prevention of worker risks. Annex A and B of ISO 9001 [3] gives various clauses and subclauses related to
the necessary elements of this standard [24].
Human resources are the main subject of an organizations activity. Quality improvement and the efficiency of
the organization activity depend greatly on the quality of human resources [25]. Top management support and
commitment are thus essential for the initiation of the integration process, completed and subsequently maintained. Managers consequently need to recognise that for the IMS to be implemented and maintained, they must
continuously push it forward [26]. One interesting finding in research conducted by Alolayan [27] was the fairly
strong correlation between top management commitment and the adoption of continuous improvement programs
in the work organization. Sustainable management is the combination of management theory and the concept of
sustainable development [28], cited by Tsai and Chou [29] and according to Salomone [30], a cultural shift is
underway and the number of companies with more than one certification is constantly increasing. Many of them
are advancing towards integration.
Within the past decade, the application of certification has spread from documenting quality standards to additional areas, including the management of occupational health and safety (OHS) [31]. To satisfy the requirements of each standardized MSs like: EMS, QMS, and OHSMS organizations have to assure a lot of documented procedures and other documentation, checking processes and associated records forms, among other
several paperwork [32]. As stated by Zeng [33] major problems for enterprises to operate multiple parallel MSs
include: it causes complexity of internal management, it lowers management efficiency, it incurs in cultural incompatibility and it causes employee hostility and increases management costs. In a recent past, in Portugal and
other countries, some companies have begun to integrate their individual MSs [34]. Figure 1 [9] presents the
evolution on the number of certifications of integrated MSs (Quality, Environment, and OH & S) for 2007, 2010,
and 2011 in Portugal.
IMSs and its certification are increasingly used by organizations namely to document and develop optimized
conformance and business risk management, in a lean and sustainable way, in a variety of different management
areas considering, in general, its internal and external context and the needs and expectations of interested parties, in particular. According to Jørgensen [37] the third and most ambitious level, the integration, concerns the
creation of a culture of learning, focus on interested parties, continuous improvements, and synergies between
the subject areas. This integration creates a sound basis for working towards a more sustainable MS.

2. Approach to Structuring a Methodology to Develop an IMS
The standards ISO 14001 [2], ISO 9001 [3] and OHSAS 18001 [4], and the identification of common areas and
requirements versus correspondences between them allowed to structure from the existing individual MSs in
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Figure 1. Evolution on the number of certified companies in Portugal related to integrated
MSs (Quality, Environment, and OH & S) for 2007, 2010, and 2011. Source: Data from Portuguese Certified Companies Guide [35] [36].

organizations, a methodology to develop the integration of the EMS with others standardized MSs like QMS and
OH & SMS. There is a convergence in terms of the management model of the standards: ISO 14001 [2], ISO
9001 [3], OHSAS 18001 [4], specifically in terms of the objectives associated with process efficiency, and to the
fact that the three MSSs are supported on the continuous improvement principle of the Deming’s Cycle-PDCA
(Plan/Do/Check/Act), as described in Table 2.
The ISO 14001 [2] specifies requirements for an EMS to enable an organization to develop and implement a
policy and objectives which take into account legal requirements and other requirements to which organizations
subscribe, and information about significant environmental aspects. It applies to those environmental aspects
that organizations identify as those which can be controlled and those which it can be influenced; the ISO 9001
[3] specifies requirements for a QMS where an organization: a) needs to demonstrate its ability to consistently
provide products that meet customer and applicable statutory and regulatory requirements; and b) aims to enhance customer satisfaction through the effective application of the system, including processes for continual
improvement of the system and the assurance of conformity to customer and applicable statutory and regulatory
requirements and the OHSAS 18,001 [4] specifies requirements for an OH & SMS to enable an organization to
develop and implement a policy and objectives which take into account legal requirements and information
about OH & S risks. So, there are several MSSs domains with potential for the effective integration of EMS with
QMS and OH&SMS and integration gives a true usefulness and added value to the organization’s business,
more easier manageable and securely enhances the improvement of conditions in organizations in terms of
management, the prevention component of EMS; QMS and OH & SMS [11]. According to Santos [23], the compatibility among different MSSs for an effective integration of the individual standardized MSs should be done
in moderation and Almeida [38] [39] states that the success of the integration of the MSs is significantly related
to the true motivations that leads organizations to integration. To achieve sustained success, top management
should establish and maintain a mission, a vision and values for the organization. These should be clearly understood, accepted and supported by people in the organization and, appropriate to other interested parties [7].

3. Materials and Method
A preliminary investigation was conducted in the business environment, in a company, localized in the northern
region of Portugal. Over the years the company—a SME, has been progressively adopting, in whole or in part,
individualized MSSs and others specifications to implement independent MSs. Relevance to the ISO 14001 [2] for
the EMS; ISO 9001 [3] for the QMS; OHSAS 18001 [4] for the OH & SMS, and ISO/International Electrotechnical Commission (IEC) 17025 [40] for Laboratories MS and Accreditation.
While it was imperative to assess the perception of employees of the Company on the methodology, structuring, implementation and evaluation of the integration model of IMS and its validation in a real business environment, it was developed an internal investigation by questionnaire, previously tested and validated, to a representative sample, of employees. Figure 2 shows the distribution of collaborators surveyed from the different levels of the organizational structure.
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Figure 2. Distribution of collaborators by hierarchical level. Source: [15].

Table 2. PDCA (Plan/Do/Check/Act) convergence at the level of the management model by the correspondent MSSs-ISO 14001 [2],
ISO 9001 [3], and OHSAS 18001 [4].
Management Systems Standards
PDCAI Cycle
ISO 14001 [2]
PLAN
PLANNING
To understanding the context
Environmental targets and objectives;
of the organizations, to establish the
identification of environmental aspects
necessary objectives and plans to
and assessment of potential impacts;
achieve them, the processes, and their
extent to which material and financial
sequences and interconnections,
resources are affected; competence,
as well as the required criteria and
training and awareness of the Human
methods to guarantee their control
Resources; planning of the activities
and effectiveness

ISO 9001 [3]

OHSAS 18001 [4]

RESOURCE
MANAGEMENT
Personnel competence,
training and awareness;
material resources;
infrastructure and work
environment

PLANNING
OH & S objectives; hazard
identification and risk assessment;
extent to which material and financial
resources are affected; training,
awareness and competence of the
Human Resources; communication,
participation and consultation;
planning of the activities

DO
Implement the processes, ensuring the
availability of support resources and
appropriate documentation and the
required documented information for
realization and monitoring

IMPLEMENTATION AND
OPERATION
Environmental management
programs; control of documents;
operational control; emergency
preparedness and response

PRODUCT AND/OR
SERVICE REALIZATION
Key processes; purchasing;
service provision;
measurement and
monitoring equipment

IMPLEMENTATION AND
OPERATION
OH & S management programs;
control of documents; operational
control; emergency plans

CHECK
Perform the measurements of
the processes and monitoring
their performance.
Analyze and assess on a
regular basis the obtained results

CHECKS AND CORRECTIVE
ACTIONS
Monitoring and measurement;
compliance-nonconformities
assessment, corrective and
preventive actions; records control;
internal audits

MEASUREMENT,
ANALYSIS AND
IMPROVEMENT
Client and employee
satisfaction; corrective
actions for non-conformities;
preventive actions; internal
audits

CHECKS AND CORRECTIVE
ACTIONS
Monitoring and measurement;
accidents, nonconformities and
corrective and preventive actions;
records control; internal audits

ACT
Take the needed actions to
meet the objectives, achieve the
expected results and to
encourage improvements

POLICY
Environmental aspects;
legal and other requirements;
environmental policy

MANAGEMENT
RESPONSIBILITY
Quality policy
Decentralized management;
communication and
information

POLICY
Hazards and risks; legal and other
requirements; OH & S policy

IMPROVE
Continual improvement and
innovation of MSs processes

Continual improvement and innovation of the MSs,
with the main objectives of its optimization and satisfaction of all interested
parties with focus on them for consequent development and sustained success of the organizations.

Note: Adapted and upgraded from [11] [13].

It was considered a Likert scale on the questionnaire with five levels: 1) irrelevant; 2) not so relevant; 3) relevant; 4) ery relevant; 5) determinant. The population was the total of the collaborators of the company from
whom the objective was to draw conclusions about the project objectives and the issues that are being researched. After the questionnaire had been tested and improved in some of its questions, it was sent by e-mail to

174

M. F. Rebelo et al.

each one the company collaborators of the sample that had been carefully selected according to their position in
the hierarchy. The sample considered 49 collaborators, representing 30.62% of the total collaborators—the
population. The responses rate was 86%. In the data collection, analyses and presentation were considered the
guidelines of the Portuguese standard—NP 4463 [41].
There were considered four main questions: Question 1—importance of the twelve factors identified as motivation for the implementation of the IMS; Question 2—influence of nine identified interested parties on the
performance and evolution of the IMS; Question 3—main difficulties in a group of seven potentials, in the context of the development and implementation of the IMS model. Question 4—potential benefits with the implementation of the IMS-QES.
The main final objective of this preliminary research was to contribute to the integration of EMS, QMS, and
OH&SMS in a specific organizational context, supported on a structured methodology of development of the
integration, implementation and evaluation of the designed integration model and its validation. The survey results, by them self, justify, validate and prioritize enormously the structure of the designed methodology and
model of IMS.

4. Matrix of Compatibility of Requirements-Support to Integration
One of the activities that forms part of the scope and objectives of this preliminary research to which we have
paid particular attention is the compatibility of the requirements of the MSSs, in context and framework of the
characterization of the company’s situation, backed up by an analysis of these MSSs. This compatibility, as presented in Table 3, represent a starting point for consequents activities of integration, simplification and optimization, to achieve a level of the strictly necessary and consequently the three sub MSs—EMS, QMS, and OH &
SMS are integrated to the maximum extent possible.
On the matrix of Table 3 it is shown the requirements of the ISO 14001 [2], ISO 9001 [3], and OHSAS 18001
[4], as well as the established correspondences, made them compatible with each other and associated with the
phases of the cycle PDCA-“Plan-Do-Check-Act”. This matrix orientate and align the organizational structure of
the enterprise in the same direction and in addition creates a structured and useful referential methodology of
work to support an effective alignment and correspondences of the sub management systems of Environment,
Quality, and Safety with consequent compatibilities between each other, for consequent design and implementation of the IMS. From this matrix it can also be depicted a correspondence with the PDCA cycle, in this circumstance for the IMS, as well as a set of stages (1.1; 2.1...2.4; 3.1...3.7; 4.1...4.6 and 5.1) associated with each of
the phases of the PDCA cycle.

5. Model of Development of the IMS
The continuous improvement of the global performance of an organization is an objective always present in the
development of an IMS. The organization should therefore potentiate for each stage: Plan, Do, Check, Act, to be
carefully and methodically analyzed in their differences that effectively can be observed in terms of MSSs requirements under clauses equivalent involved and for each phase and each stage of development of the IMS,
according to the model of Figure 3 [11] [12], to ensure its compliance and evidence of it, in full conformity.
Organizational diagnosis is an exercise done to check an organization’s current health. A complete diagnosis
not only checks the current health, but also suggests corrective measures [42]. So, first of all, the understanding
of context of an organization, and definition, approval and communication of the integrated management policy,
attentive that is common requirement to the different normative references. The leadership of top management is
extremely important for the improvement of management quality. If the quality of top management is bad even
if the management system of organization is good, it cannot continue to supply good outcomes such as products
or services. As a result, it is thought that consequent profit is not ensured [25]. So, top management should
demonstrate a strong commitment leadership and personal involvement through a defined Strategy, Policy, Objectives and Targets for Quality, Environment and Safety, as well as, to make available all the needed resources
to achieve the objectives [14]. The policy has to be coherent with the Mission, Vision, and Values of the company, these supported on a strategy and specific objectives which in turn, support the implementation of that
policy and its consequent effectiveness and continual improvement. The planning of activities in the aim of the
Integrated Management System-Phase I—PLAN, is perhaps the most important of all [11] [12]. In fact, a neglected planning, including the non-identification of critical success factors, will lead to inefficiencies that can
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Table 3. Matrix of compatibility of MSSs requirements and of support to the integration of the individual standardized MSs: EMS, QMS, and OH & SMS.

be translated into potential deviations to the objectives and consequent unsuccessful implementation of IMS. It
is therefore fundamental to invest resources and expertise at this stage, via a thorough and careful work, in order
to respond effectively, within an integrated approach, to all interested parties requirements arising from the involved standards and others applicable specifications, including legal requirements, in this phase of the planning
of the IMS with particular focus on environmental issues, customer satisfaction, and occupational health and
safety of the collaborators and their families [11] [12].
Following is the Implementation and Operation—“Do”, the organization should, in this Phase II—DO, promote the “Make/Do” in coherence with what was previously planned, attentive the scope of the IMS. Corresponds
mainly to clauses: 4.4—Implementation and operation of ISO 14001 [2], 7—Product Realization, of ISO 9001 [3],
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Figure 3. Model of development of the IMS Source: Adapted and upgraded from [11] [12].

and 4.4—Implementation and operation of OHSAS 18001 [4]. In the case of ISO 9001 [3] it should be considered associated with product realization, other complementary clauses, particularly in the context of resource allocation (6.1, 6.2, 6.3, 6.4) and management commitment (5.1, 5.5.1). Different activities of the organization
should be set out as processes and put into operation, as per the applicable requirements, in order to strictly
comply with the policies and instructions, whether they are documented or not, such as, to ensure that the organization’s objectives and targets are achieved and the different Stakeholders are satisfied [14].
In the Phase III—CHECK, are considered six steps (4.1 to 4.6) designed to meet requirements of clauses:
4.5—Checking of the ISO 14001 [2], 8—Measurement, analysis and improvement of ISO 9001 [3], and
4.5—Checking of OHSAS 18001 [4]. With the exception of step 4.3—Investigation of incidents resulting from
a specific sub-section, the 4.5.3.1—Incident investigation, the OHSAS 18001 [4] has no correspondence in the
ISO 9001 [3] and ISO 14001 [2]. Critical information in the aim of the IMS should be identified, collected and
analysed. Consistent with the integrated policy and the commitment to compliance, organization should establish, implement and maintain documented records to demonstrate the improvements and compliance with all the
applicable internal and external requirements. The use of KPIs—key process indicators, to monitor the processes,
their control and continual improvement should be made systematically and guaranteed by the process owners,
through the active involvement and participation of collaborators [14]. Particular relevance for the internal and
external combined audits of the different components and areas of the IMS, and suppliers and subcontractors.
Audits shall be scheduled at a frequency that takes into account the risk of the business. It must be conducted to
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assess the level of implementation and compliance of the IMS, its evolution, effectiveness and potentiate the
identification of the necessary corrections and opportunities for improvement, which must be listed and prioritized on its evaluation and implementation [14] [15].
Finally, in the Phase IV—ACT, it was identified step 5.1—Critical analysis and review of the integrated
management system, which refers to requirements of clauses: 4.6—Management review of ISO 14001 [2], 5.6—
Management review of ISO 9001 [3], and 4.6—Management review of OHSAS 18001 [4]. Top management
should ensure that processes of assessment, improvement and innovation on the different components of the
management system. Management reviews should be conducted at planned intervals, to identify opportunities
for improvements based namely in the lean philosophy, to assess the need for modifications to the IMS and to
the integrated management policy, to ensure that it continues to be appropriate, suitable, effective and efficient
[14]. Top management should review the integrated management system, defining the review inputs according
to the requirements of each MSSs. Management review requires, in itself, a very careful preparation phase, particularly, to the level of various information that supports the inputs [11] [12]. Records of the management review should be retained [2]-[4].

6. Discussion and Conclusions
Management systems standards have developed in an unprecedented manner in the last few years. There exist at
least, one for each interested part and new ones are going to be published. There is no international ISO standard
with a specific structural model for Integrated Management Systems for Quality, Environment and Safety, or for
other management areas such as: Risk Management; Information Security Management; RDI Management; and
Social Responsibility Management, among others. The impact generated by environmental, quality, and safety
and other MSSs is demonstrated by the importance of such standards worldwide, ISO 14001 [2], ISO 9001 [3],
and OSHAS 18001 [4]. Organizations have to understand its context, the needs and expectations of interested
parties and associated requirements, and consequently to determine the scope of the integrated management system, and formalise a policy to be communicated to internal and external interested parties.
The continuous improvement of global performance of organizations must be always a present goal in a perspective of sustainability [43]. The development methodology to integrate various sub-management systems
supported on a model of integration of the EMS, QMS, and OH & SMS at organizations should therefore potentiate, for each phase: Plan, Do, Check, Act, a careful and methodical analysis of the differences that effectively
are observed at the level of normative requirements under the equivalent clauses and for each step of their development as the advocated model of integration.
Making MSSs requirements compatible through the analysis of their similarities promotes integration and can
be depicted from the compatibility matrix presented—ISO14001 [2], ISO 9001 [3], and OHSAS 18001 [4], establishing correspondences, matching them with each other and associate the following phases of the PDCA cycle—Plan, Do, Check, Act: Policy and principles; Planning, Implementation and Operation, Performance Evaluation, Improvement, Management Review. This is one of the activities that in the aim and objectives of the integration model was given special attention in context of characterization and framework of the situation diagnosed in the company in which the research was conducted. That compatibilization constitutes, the starting point
for subsequent activities of integration, simplification and optimization, to a level of the strictly necessary and
consequent integration maximized as desired of the three individual MSs—EMS, QMS, and OH & SMS, in context of strong competitiveness and changing of the business environments, which occurs at an accelerated and
turbulent manner, enhancing also the sustained development of the business with added value for the relevant
interested parts.
The integration of the three individual MSs represent added value both in the present and, fundamentally, for
the future, not only for the company, as well as for a whole range of interested parties [43]. Examples are also
highlighted by the surveyed respondents: the elimination of conflicts between individual systems with optimization of Resources; the improvement at the level of the coordinated and integrated management of the risk associated to the safety of the persons and company assets, environment and quality of the products; the reduction on
the number of internal and/or external audits and audits to suppliers, and spent time versus associated costs; the
creation of added value for the business through the elimination of several types of waste.
From the statistical analyses, resulting from the responses to the survey, there are shown a set of conclusions
that by them self reveal: the importance, presently and for the future, of various “motivating factors” that were
evaluated and alone justify and validate the model of implementation of the integration of the EMS, QMS, and
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OH & SMS in the company, either from internal aspects such as rationalization and optimization of resources,
reduction of costs and bureaucracy; otherwise from external aspects, such as increasing competitiveness, to satisfy the growing demands of customers and others stakeholders. There were also identified a relevant number of
difficulties, as well as a range of potential benefits resulting from the integration of the EMS, QMS, and OH &
SMS into an IMS.
One of the major problems that organizations are facing with the integration of several MSSs is regarding the
conception of a methodology and the implementation of an adequate structure of IMS to overcome the problems
resulting from multiple MSSs. The continuous improvement of the global performance of organizations must be
always a present goal in a perspective of sustainability and the route that should be taken by maximizing the integration of the several individual MSs [13], supported in an model of IMS, flexible, integrator and lean [15].
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