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II. LITERATURE

Abstract—This article aims to present the benefits in the
implementation of the integrated management system based on
the standards ISO 9001, ISO 14001 and OHSAS 18001. It is a
case study in a sector of the construction industry chain, located
in the southeastern Brazil. An exploratory study using a
questionnaire with leaders from this particular industry was
conducted, as well as a documentary analysis from the
Integrated Management System (IMS) archives. The obtained
results of the documentary analysis and perceptions of leaders
survey were observed based on previous IMS research. The
results indicated that almost all leaders identify several benefits
in systems integration, with an improvement in the routine
management as the main benefit, and the financial savings as
the smallest benefit. It was also found that in leader perception
the most of IMS documents are integrated. The same result was
found in many documents in the documentary analysis.

The integrated management system can be understood as a
set of interrelated processes that share human resources,
information, materials, infrastructure, financial resources.
The IMS is organized in order to meet goals related to
satisfying different stakeholders [3].
The Quality Management System (QMS) is defined by the
NBR/ISO 9001 [4] and describes the quality management as
a set of activities and tools, coordinated to guide and control
the company in attention to the quality of its products and
services according to the customer, the company and
stakeholders requirements. These requirements shall be
established, and described in the organizational policies,
objectives and procedures.
The QMS implementation can provide many benefits for
the organization, such as customers satisfaction, not only by
improving the quality of the product, but also for better
understanding their needs, reducing the complaints and the
nonconforming products; reducing the spending time on
rework due to errors in the process or poor quality of raw
materials; more effective internal and external
communications; involvement and satisfaction of the
employees; stabilization of the processes, and increasing the
profit of the company.
The Brazilian Standards [4] define a process and systemic
approach based on four structural points, namely:
understanding and meeting the requirements (customer,
company and stakeholders requirements), the need to
consider the processes in terms of added value, obtaining
results in performance and efficiency of the process, and
continuous improvement of the processes based on objective
measurements.
The Environmental Management System (EMS) aims to
identify the environmental aspects, defining a set of tools to
control the occurrence of environmental impacts as well as
improving the use of natural resources in order to promote
sustainability [5].
According to Oliveira [6], the ISO 14001 [5] does not
define the criterion levels of development neither the
management system performance, different from other
standards and certifications. The ISO 14001 [5] presents the
requirements for the deployment of an environmental
management system following the cycle PDCA (Plan, Do,
Check and Act) to develop and implement policies and
objectives which encompasses legal requirements and
information about significant environmental aspects,
allowing the balance of the environmental protection and the
pollution prevention with the socioeconomic needs.
One of the main benefits of the implementation and
certification of ISO 14001 is to improve the image of the

Index Terms—Integrated management system, ISO 9001,
ISO 14001, OHSAS 18001, steel company.

I. INTRODUCTION
The IMS (Integrated Management System) studied here
consists of four systems: safety, health, environment and
quality systems that are integrated.
According to Simon et al. [1], the ISO 9001 has 1,064,785
companies registered in more than 170 countries; and ISO
14001 has 223,149 certificates companies in more than 150
countries. Araujo e Rodrigues [2] reported that OHSAS
18001 was officially published in 1999. The OHSAS 18001
was the last one published, and has shown a constant
evolution in a number of companies seeking implantation [1].
Many studies on the IMS implementation have been
published, but few studies have been conducted looking for
to identify the benefits of deploying the systems in the
perspective of leaders directly related to the industrial
production process.
This study aims to identify the perceived benefits by
leaders in the implementation of the integrated management
system and to analyze the level of integrating some items
from IMS through a case study in a supply chain of the
construction industry.
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company, opening to national and international markets,
increasing customer satisfaction, following the legislation,
and mainly, making the protection and improvement of the
environmental conditions [6].
The Management System of Occupational Health and
Safety (MSOHS) has the purpose to identify hazards, risk
assessment and control, in order to avoid injury and illnesses
in people. The Standard OHSAS 18001 is a relatively new
and was officially published in 1999 with the goal of
developing the first certification and a guidance standard for
the implementation of a MSOHS [2].
Carvalho and Chamon [7] found that one of the main
benefits of deploying the safety management system is the
decrease of the frequency and severity rates of accidents
through appropriate control of the risks in the workplaces and
in the developed activities. Other benefits such as decrease in
costs after accidents and occupational diseases, worker
satisfaction, social responsibility, corporate image and
decreasing of interruptions in production are also presented
in several researches [1]-[3].
Integrating the systems of quality, safety, health and
environment can bring many benefits to the company and the
employees. Oliveira [6] shows as the biggest gains in the
company: synergy in execution of common tasks, cost
reduction, improving the company image, bureaucracy
reduction, and reducing the duplication of tasks.
Simon and Karapetrovic [1] worked on the benefits and
difficulties of integrating the systems. They used a
questionnaire which was sent to 176 companies in Catalonia,
Spain. They reported several benefits in integrating e.g.:
increase in employee motivation, higher collaboration,
increase in organizational efficiency, increase in
organizational culture, improvement of the organizational
strategy, the communication, and company image, and also
better use of the results of internal and external audit.
As the major difficulties to integrate all systems, Vitoreli
and Carpinetti [8] report: shortage of human resources for
deployment, lack of collaboration between departments, lack
of specialized auditors, lack of motivation and different
models of each Standard, the latter being identified in the
majority of the researches.
According to Bernardo et al. [9] there is no single model
that is suitable for all organizations, academic research has
various models of integration at different levels. Regarding
the integration system, Karapetrovic [10] reports that there
are three types of organizations: those that have only
integrated documentation, those with integrated processes,
objectives and capabilities, and those which have all the parts
of an integrated management system in a single management
system.
Karapetrovic [10] further defines only two levels of
integrations, fully integrated or partially integrated.
Jorgensen et al. [11] present three levels: 1 - corresponding
(increase compatibility with references between parallel
systems), 2 - coordinated and coherent (generic process
focusing the management of the task cycle) and 3 - strategic
and inherent (organizational culture learning, continuous
improvement of performance and involvement of the
stakeholders related to internal and external challenges).
An empirical study by Bernardo et al. [9] show that the
level of the Internal Audit integration is directly related to the

level of integration of the management system.
Regarding the integration of the internal audit Bernardo et
al. [12] divided into:
y Not integrated: Internal audit is conducted by different
teams, which are designed separately, and have
different reports.
y Partially integrated: Usually the Audit is conducted by a
single team or performed simultaneously, but only for
some items on the management system. Normally there
is a single planning, but different reports.
y Fully integrated: The audit is performed by a single
team and / or performed simultaneously, there is a
single planning and it is issued in a single report.
III. METHOD
This case study was conducted in three units of a large
steel industry, located in the southeastern region of Brazil.
The surveyed units produce steel in the form of screens,
trusses and rebar for use in construction and other steel
products such as bars. The total number of employees in the
three units studied is approximately 1,000, and there are 35
leaders. The researched industry has different features from
the civil construction sector that affect the implementation
and maintenance of the IMS. The main ones are low
employee turnover and training school (all employees have at
least completed high school).
The unit began the management system with the
implantation of QMS, followed by ISO 9001 accreditation.
The second implanted management system was the safety
system without the accreditation system. It was developed on
the basis of Management System Losses presented by DNV
(Det Norske Veritas). The EMS was the last system to be
deployed with the unit, but by the market pressure it has been
certified by the ISO 14001 prior to occupational health and
safety system. The certification of the occupational health
and safety system was the last to be certified and the
implementation of OHSAS 18001 came along with the
integration of the systems that occurred in 2012.
To identify the benefits in deploying IMS perceived by the
leaders in this particular industry, an exploratory survey was
conducted using questionnaires with closed and open
questions. For creating the questionnaire a survey was
conducted by a literature research in the database SciVerse
Scopus, using as filter the latest publications and the topic of
integrated management system related to ISO 9001, ISO
14001 and OHSAS 18001 standards. The main authors for
the preparation of the questionnaire were [11]-[14]. The
questions were divided into three categories: benefits of IMS;
difficulty in integrating the systems; and management system
documents.
Each unit has a manager to manage the safety, health and
environment process, and another manager in the quality
control process. According Vitoreli and Carpinetti [8] there is
little research on the subject and in the literature the results
show that there is no consensus on the importance of having a
single manager for all the processes. Some authors reported
difficulties in the IMS implantation due to problems of
relationship between departments [6], [10], [15].
Thirty questionnaires were sent to unit leaders of the
334

IACSIT International Journal of Engineering and Technology, Vol. 7, No. 4, August 2015

investigated industry, namely, direct leaders and leaders of
leaders. Table I show the leader’s areas and number of
respondents.

participation. Simon et al. [1] Obtained similar results in their
research on the benefits and difficulties of IMS.
Regarding the benefits of integrating systems with leading
management, 100% agreed that there was a benefit, and 40%
answered that they fully agreed, and 60% agreed. As an
example of the benefits in the routine management it
appeared:

TABLE I: RETURNED QUESTIONARY IN EACH AREA AND QUANTITY
Area
Safety and Environment
Quality
Maintenance
Operations
Logistics
Other Areas from Administrative Sector

Questionaries
2
1
1
2
1
3

y
y
y
y

Questionnaires were sent using the Google Docs, available
at www.docs.google.com/forms. Twenty questionnaires
returned. In addition to the questionnaire, it was performed
the analysis of key documents and items that compose the
IMS system: management, policies, objectives and targets,
responsibilities,
resources,
operating
procedures,
management review, corrective and preventive action,
training manual system, internal and external audit in order to
verify the level of integration between documents.
The questionnaires evaluated: time company and leader
role, benefits and difficulties in the integration of
management systems, and perceptions of leaders as the
integration of document management system.
To define the integration level of the documents, it was
used those defined by Bernardo et al. [12] and França e
Picchi [13]: fully integrated, partially integrated or not
integrated.
The questionnaires were analysed and the quantitative and
qualitative responses (closed and open respectively) were
compared to the results obtained in the documentary analysis
and also with other results obtained in published works.

y
y
y
y

It is easier to manage when it comes to one system;
Less audit time;
Less meeting time;
When the leader is in the area, he can look at all systems
(leader answer: "When I treat one Management
Modification or failure, all points related to
environment are checked, safety, quality [...]");
Document control;
Organization of training; and
The simplification in the agenda.
Vitoreli and Carpinetti [8] report: training unification,
better use of financial resources and unification of
internal and external audit as key benefits. Jorgensen et
al. [11] show reduced charges of management by
improvements in internal conditions as a main benefit.

Related to leader routine management, 90% of leaders
agreed that integration of systems reduces the needed time to
invest in management, and only one leader disagreed with
this benefit. Similar results were obtained to financial savings
for the company (80% agree or totally agreed, 10% disagreed
and 10% did not answer the question).
Many researchers present financial savings as a benefit in
the integration of the system [6], [9], [16]. 90% of the
leadership agreed that the time spent in the routine
management decreased after the integration of the systems.
The leaders perception leaders in relation to financial
benefits, 20% totally agreed, 60% agreed, 15% did not know
and 5% disagreed. This item appears as the best benefit for
only 5% of the leaders. In the opinion of the respondents, the
economy of audits time, spent time in management, and
better management are the best benefits of the integrating
systems.
Almost all leaders agreed that the operational area
obtained benefits with the systems integration (50 % strongly
agreed, 45 % agreed). Only one leader disagreed that the
operational area had benefits.
The leaders described the following perceived benefits:

IV. RESULTS AND ANALYSIS
From the returned questionnaires we had the following
results:
y Leaders: 60% work more than 10 years in the company,
30% 5-10 years and 10% less than 2 years.
y The time as a leader: 60% are in this position from 2 to 5
years, 30% from 5 to 10 and 10% over 10 years.
The majority of the leaders (90%) have been working for
over 5 years in the company, but more than 60% are in this
position less than 5 years.
The longtime business can be a favorable point in the
integration of systems, considering the leaders experience
with the existing tools and documents of the company, which
is part of each Standard.

y
y
y
y
y
y
y
y
y
y
y
y
y
y

A. Benefits of Integrating Systems
The perceived benefits with the IMS by the company
leaders, 90% said they have many benefits. Only 10% believe
they have just a few benefits.
In an opened question about the main benefits of IMS, the
answers were: a single audit, optimization in system analysis,
synergy, deployment to operation, only one critical analysis,
control actions in one place, simplifying, unifying goals and
consequently greater focus on results, less time of meeting,
fewer procedures, and increasing of operational worker

Understanding of the system;
Fewer audits;
integrated procedures;
focusing on activities;
ease in understanding of integrated policy;
Overview of the entire system;
Control of documents;
Organization of training and auditing;
Centralization of information;
Better pendency management;
unified standards;
integrated policy;
Single audit;
Integrated forms.

The results of Fresner and Engelhardt [14] reinforce the
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y
y
y
y
y
y
y
y
y
y
y
y

leader’s affirmative, whereas the segregated systems do not
help the employees because they need to work with the three
systems. For Fresner and Engelhardt [14] it does not matter
who defines system requirements. It is necessary to
understand that employees work simultaneously with them
and not in a segregated form.
Table II summarizes the objective questions about the
benefits of the integrated management system
implementation, according to the leaders’ answers.
B. Difficulties of Integrating Systems
For the leaders, the main barrier in systems integration is
the relationship between the managers of the process quality,
safety, health and environment.
Simon et al. [1] also describes the lack of collaboration
between departments, such as difficulty in integrating
systems. To Simon et al. [1] interaction between departments
of the systems is crucial to have success in the integration
implantation. Managers need to understand these examples,
and think in a systemic way without being afraid of losing
practices and reconcile the demands of all areas. The
relationship between the managers of the process often
appeared in response to the opened question: “In your
opinion, what are the main difficulties of integrating systems
quality, safety, health and the environment?”
The initial fitting process to the integrated system also
appears difficult, however the report after a period of
management adaptation becomes easier, because according
to the survey, all information is practically on the same place.
Simon et al. [1] suggest that the lack of employee motivation
appears as the main difficulty in integrating systems,
followed by certification standard items, such as the
difference between common elements of the standard and
different models of system implantation.
The difference between the common elements of the
Standard and the different models of the system implantation
was not identified by this survey, neither by the quality
process manager, nor the HSE (Health, Safety and
Environment) process manager. There are leaders that did not
identify difficulties in the system integration.

In the analyzed items, about their total integration, only
internal communications and provision of resources did not
obtain a total perception of the leaders.
The goals and objective items, external communication,
training, critical analysis, action-corrective, preventive action
and nonconformity were defined as partially integrated into
the documentary analysis.
Although the critical analysis, corrective action,
preventive action and nonconformities were analyzed how
partially integrated, in the leaders perception these items are
totally integrated. This leaders’ perception can occur
because:
1) The critical analysis is performed at the same time,
although Standard items in the critical analysis report
are not integrated. The HSE items are fully integrated
but in the quality, only a few are integrated. Usually,
leaders participate in the critical analysis meeting, but
there is no focus on the report.
2) Corrective-action,
preventive
action
and
nonconformities: it uses the same software for
communication and recording, but these items are
analyzed using different methods.
In Fig. 1 it is possible to see that most of documents and
practices in the researched company behaves in the similar
way than other companies. Some items as critical analyses
were assessed as partially integrated. Bernardo [12] and
Oliveira [6] researches evaluated them item as totally
integrated into almost all researched companies.
Preventive and corrective actions were analyzed as
partially integrated. The companies researched by Oliveira [6]
found only 12% having this document totally integrated and
Bernardo [12] had 50% in his research.
External audit is integrated in this survey, but in the
Oliveira’s research [6] most of the companies do not still
realize the integrated external audit. Bernardo´s research [12]
did not analyze this item.
The external audit, main item not integrated with other
studies [6]-[14], probably is the last item to be included in the
integration process. It is important to highlight that integrated
external audit was the most financial benefit observed by the
leaders in this survey.
No integrated items were identified in this survey.
However, as it can be seen in Fig. 1, there are several
companies that look for implementing management systems
and they still have important documents such as, policies and
manual that are not integrated. The lack of proper integration
of documents appears in several researches as an important
barrier in the IMS implementation [9], [11], [14].

C. Document’s Integration
Simon et al. [1] presents an inadequate integration in the
management system documents as one of the main barriers
for an appropriate management.
TABLE II: OBJECTIVE QUESTIONS ANSWERS ABOUT THE BENEFITS

Totally
agreed
Agreed
Disagree
d
Totally
disagreed
I don’t
know

Helped in
managing
the day by
day?

Decrease
your time
need to
invest in
management
?

Generated
financial
savings for
the
company?

Operational
area had the
benefit of the
integration?

40%

50%

20%

50%

60%
0%

40%
10%

60%
5%

45%
5%

0%

0%

0%

0%

0%

0%

15%

0%

Policies;
Management manual;
Objectives and goals;
Internal communication;
Resources and provisions;
Trainings;
Operational procedures;
Responsibilities;
Critical analyses;
Preventive and corrective actions;
Nonconformities;
Internal and external audit.

Fig. 1 presents the documentary review results and similar
research about the documents of the IMS. In documentary
analysis, it was checked:
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Fig. 1. Integrated document of IMS - documental analysis and researches.

V. CONCLUSIONS

[3]

In the company where the survey took place it was
observed that, in the perception of the leaders, the key
documents of the IMS are integrated, even as the
documentary analysis. This analysis identified some
documents partially integrated and any documents not
integrated.
All leaders identify that the integration of the quality
system, environmental and safety systems have brought
many benefits. An improvement in the routine management
is the main benefit, and financial benefit as the lowest
important in their perception.
The leading barriers for IMS implantation, by the leaders
perception, are the relationship between managers and initial
fitting processes. Similar results were obtained in other
surveys.
Suggestion to maximize the benefits of IMS, for this
company, that has different managers for the quality and HSE
processes, to analyze if the items described as partially
integrated could be affected by the lack of a single manager.

[4]
[5]
[6]
[7]
[8]

[9]

[10]
[11]
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