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ABSTRACT: This paper presents the results of an empirical study conducted in Spain among mining companies that hold ISO
9001 certification. This study aimed at reflecting upon quality management in Spanish mining; and discovering whether the
certification of a quality management system provides companies with a framework for integrating total quality management
with other management systems, such as environmental management or occupational health and safety management.
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RESUMEN: En este articulo se presentan y analizan los resultados de un estudio empirico realizado en Espafia entre
empresas mineras certificadas ISO 9001. El objetivo perseguido es doble: en primer lugar, reflexionar sobre la situacion
de la gestion de calidad en la mineria espafola; en segundo término, valorar en qué medida la posesion de un sistema de
gestion de calidad constituye un pilar a partir del cual iniciar la andadura hacia la calidad total integrada con otros sistemas de
gestion tan importantes en este sector industrial como el de la gestion ambiental o la gestion de la seguridad y salud laboral.
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1. INTRODUCTION

Despite the restructuring process of the Spanish mining
industry, this sector has an annual turnover of around
6,000 million Euros and contributes 4.4 % to the gross
added value of the national industry. According to
data from the General Sub-director of Mining in the
Industry, Tourism, and Trade Ministry, there were 6,000
active mines and employed 80,000 workers (or 2.2 % of
the Spanish industrial sector) in Spain’s mining industry
in 2006. Mining activity has a significant effect on the
local economies of cities in regions such as Asturias
and Galicia.

On the other hand, since 1994, the increasing concern
with quality and its management in our country has been
translated into a growing number of certifications in the
quality management system (QMS) ISO 9001. For over

five years, Spain has been one of the top ten countries in
the world for quality certifications according to reports
by the International Organization of Standardization
[1]. The mining sector companies have not been far
from this tendency in using one or several management
systems. Although quality, environment and security
have followed independent and parallel trajectories of
development in the industrial world, the existence of
important similarities among the concepts of quality,
environment, and labor risk prevention have favored
the integration of these management systems. This is
undoubtedly due to the fact that ISO 14001 and OHSAS
18001 standards, which establish the requirements
for an Environmental Management System (EMS)
and an Occupational Health and Safety Management
system (OHSAS), respectively, have been designed
to be compatible with ISO 9001, sharing its language
and structure.
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This study operates within this context, using the
results of an empirical study conducted in Spain in
2007 to examine how mining companies with ISO 9001
certification integrate quality management and advance
towards the so-called integrated total quality (ITQ).

2. AIM OF THE STUDY AND METHODOLOGY

Quality management can be defined as the way a
company’s top management plans for the future,
implements programs, and controls results for the
accomplishment, regulation, and systematic, and
continuous improvement of its goals and quality by
using all available human resources and capital [2,3].
To achieve its goals, the management must use some
type of mechanism that both supports and provides
the techniques and practices that will be used. In the
context of this study, this mechanism consists of the
QMS, and the certification is its public manifestation.

Currently, a demonstration of quality helps to ensure
corporate survival and achieve a superior competitive
position. Consequently, the ISO 9001 certification
has become a prerequisite for the introduction of a
company into certain sectors and markets as well as
a means for survival once the position is established.
At the same time, the obligation of maintaining and
revising the QMS is a solid pillar to support upgrading
to total quality. When a company moves towards
TQM, environmental and labor security management
perceives it to be a strength, whereas in the past, they
would not have taken it into consideration.

Continuous improvement [4] is one of the management
principles shared by international standards that are
mostly accepted and adopted in the management of quality
(ISO 9001), environment (ISO 14001), and labor risk
prevention (OHSAS 18001). Continuous improvement is
directly related to TQM. As a result, some authors [5,6]
have started mentioning integrated total quality (ITQ).
Therefore it would be a good idea for all mining companies
to pay close attention to the challenges associated with this
development. The development of mining activities with
significant economic, environmental, occupational, and
social repercussions in countries or regions is traditionally
associated with stringent legislation regarding prevention
and environmental protection, at least in developed
countries. Such legislation applies not only to the
exploration process but also to extractive activities and

their eventual termination. In this respect, it is important
to highlight that the implementation of an EMS and an
OHSAS offers its users an efficient system that is not only
able to manage occupational environment and increment
occupational security, but which also fulfills legal
obligations in a framework of continuous improvement.

Considering the ISO 9001 certification as a first step
towards TQM and excellence and as an attempt to
assess the extent to which mining companies have
implemented ITQ, the authors contacted National
Center for Quality Information (NCQI). As of January
31,2007, a total of 222 mining companies in Spain held
ISO 9001 certification, and 202 of these companies were
located. In May 2007, a questionnaire was submitted
to the quality managers of these firms after they were
contacted by telephone. The sample under evaluation
consists of 104 certified mining companies operating
within Spain. Table 1 shows the technical data.

Table 1. Technical record

CHARACTERISTICS SURVEY
Population ISO 9001 mining certified firms
Geographic scope Spain
Sampling Unit Certified firm
Sample size 104 valid questionnaires
Timing of field work May 2007 to September 2007
Respondent Quality M t

The companies in the sample group were distributed
among 15 of the 17 Spanish Autonomous Communities.
Castilla-Ledn and Galicia had the largest numbers.
Figure 1 shows that the profile of certified mining
firms in Spain corresponds to that of a small and mid-
sized company with no foreign shareholders. Revenue
was over 3 million Euros in 60 % of the sample. The
majority of the companies concentrated their activities
in the national market, and 31 % claimed to export their
products to other European countries.

251-500
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Figure 1. Size of responding companies by employment
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3. RESULTS

All of the companies that took part in the study had
ISO 9001 certification, and 31 of them also had
other international certifications in environment and
occupational security (Table 2).

Table 2. Certifications

CERTIFICATION Number of Companies %
ISO 9001 73 70.2
1SO 9001 + 14001 26 25
ISO 9001 + 14001 + OHSAS 18001 5 4.

A total of 74 % of the participating companies
confirmed that they had a quality department for
more than four years, and this percentage increased
if the company had more than one certification. The
percentage increased to 80.8 % when the company also
had ISO 14001 certification and reached 100 % when it
had three certifications (Table 3). These results suggest
the following findings:

» Concerns over quality and its improvement among
Spanish mining companies is not as recent as one
would think (the average age of quality-related
departments at the end of this study was 12 years).
Mining companies directly extract their product
from nature, and their clients often transform or
incorporate mined materials with other elements
into an industrial process.

» Companies with older quality departments chose
to further complement their EMS with other
management systems. This finding confirms the
research of Rubio et al. (2006), who found that
organizations with implemented QMS were more
receptive to EMS and OHSAS. In addition, 48.9
% of the surveyed firms confirmed that quality,
environment and labor risk prevention were
managed by the same department.

Table 3. Age of quality department

Age of Quality Deparment | Total | ISO 9001 | 9001+14001 | 9001+14001+18001
Sample
> 4 years 74% 69.9% 80.8% 100%
2-4 years 23.1% 23.1% 19.2%
<2 years 2.9% 2.9%

In 87 % of the cases, the top management decided
to implement a QMS and to obtain a certification for
it. The reasons underlying this decision were scored

on a five-point Likert-type scale by the surveyed
companies’ quality managers, with 1 indicating very
little importance and 5 being very important.

Table 4. Reasons for pursuing certification

REASONS FOR CERTIFICATION MEAN STANDARD

DEVIATION
Improving companyimage 415 0.71
Anticipating market trend 397 1.01
Improving product'service quality 386 1.02
Improvingi I process and proced. 3.75 098
Ret ing / I ing our competitive advantage 3.70 1.06
Anticipating customers' demands 3.65 098
Maintain / Improve market share 350 1.08
Easier entrance in new markets 332 115
Demand pressure from customers 308 110
Cost Reduction 2.82 1.16

A factorial analysis was performed to summarize
the information obtained. This analysis led to
the identification of two factors that explained
approximately 60 % of the variance in the original
variables (shown in Table 5).

Table 5. Factor analysis of motivations
for pursuing ISO 9001 certification

K.AMLO. 0,833
Barlett  Test 433,089 0,000
o FACTOR 1 FACTOR 2
REASONS Market Improvement
Improvement of market share 0.801
Anticipating customers' demands 0.794
Reinforce our competitive advantage 0.731
Easier entrance in new markets 0.648
Demand / pressure from customers 0.636
Anticipating market trend 0.605
Cost Reduction 0.591
Improving product / service quality 0.887
Improving company image 0.803
Improving intemal process / procedures 0.773
Eigen value 4265 2319
% Varnance 26.653 14.492
% pro. cumulative variance 26.653 41.146

The first factor, which we call “market,” relates to a
company’s desire to conserve or establish a position in
the market. The second factor, called “improvement,”
includes reasons associated with quality improvement in
general and the operation of the company in particular.
Such improvements address the enhancement of quality
and products and result from clearly defined processes
and procedures capable of streamlining operations to
strengthen the company’s image.

As Table 4 illustrates, “improvement”-related motivational
factors receive higher average scores on the Liker-type
scale. This seems to indicate that mining companies
develop new methods, tools and/or mechanisms that
contribute to the improvement of their image. These
companies do so to anticipate their clients’ desires and
general market trends, thereby distancing themselves
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from the perception of mining as an industry in decline.

Have the certified mining companies accomplished
their objectives? This appears to be the case, as
shown in Table 6. The benefits experienced by mining
companies are of an internal and external nature. They
can affect the company and its constituents or the
company’s relationship with its clients (who become
more satisfied and loyal) and suppliers. Our review
of the intensity of certification benefits indicates that
Spanish mining companies achieved their objectives,
especially those associated with the “improvement”
factor.

Table 6. Benefits of ISO 9001 certification

BENEFITS OF CERTIFICATION
Mean Standard

Deviation

Company image in market improvement 388 088
Improvement of product services quality 35 095
Employees become more quality aware 3.65 13
Betterunderstanding of processesresponsibilities 352 0.88
Improved employee training 345 092
Betterknowledge of customers' expectations 341 1.17
Increased customer satisfaction 340 0.99
Mutual cooperation with suppliers 339 095
Reductioninincidents, rejections and conplaints 337 1
Increasedcustomerloyalty 322 1.03
Gainingnew customers 3.15 0.96
Greater advantage of time andresources 3.04 088
Increasedproductivity 298 0.99
Increasedmarket share 291 1.09
Salesincrease 290 1.09
Bettermanagement-enployee relations 291 084
Improvement of work envirorment 289 095
Increasein employee satisfaction 285 093
Reduction in customer audits 284 1.30
Cost Reduction 274 1.06
Increasedwork force motivation 2.70 0.86

The notion of quality has evolved progressively in
stages. These can be envisaged as “cultural jumps”
whereby the concept of quality has gradually broadened
to reach the point of TQM [6]. Even though TQM
and ISO 9001 are not opposed in their fundamental
principles, there are several differences. TQM involves
a more advanced level of quality management [8].
ISO 9001:2000 introduced several elements that made
it similar to the TQM philosophy, such as the need to
demonstrate continuous improvement and an emphasis
on client satisfaction and properly-trained personnel.
According to several experts, each time the ISO 9000
family is reformulated, it becomes more similar to total
quality and so-called “business excellence” models [9]. In
this respect, Gotzamani et al. [10] suggest that there
are two schools of thought on the effectiveness of the
ISO 9000 standards and the systems on which they are
based: the optimistic and the pessimistic. The optimistic

view maintains that these standards may function
as a good first step towards TQM because when
properly implemented, ISO 9000 standards represent
a subsystem of TQM [6]. The negative or pessimistic
view holds that firms focus mainly on getting a quick
and easy certification of their QMS without a true
commitment to quality [12]. The authors of the present
work follow the optimistic school of thought.

Numerous studies indicate that most certified
companies that plan or decide to use the infrastructure
and benefits of ISO 9001 standards do it as a means
of achieving TQM [8,13,14]. Although nearly 70 %
of the mining companies in this study considered
certification to be a good first step towards total
quality, at the time of the survey, most were reticent
to act upon this step (Fig. 2). Thus, while 15 % were
applying TQM, almost half of the samples were not.
These firms may consider certification an end in itself,
or they may consider it to be too premature to set new
goals in matters of quality. It may also be the case
that they understand that certification has not fulfilled
their expectations.

YES
15%

In some way
36%

Figure 2. My firm applies TQM

The decision to implement and certify a QMS is an
important decision through which the company will
seek to fulfill more or less ambitious expectations.
Its opinion about the certification will depend on
the fulfilled expectations, as these will determine
its future conduct. By performing a nonparametric
Kruskal-Wallis test, it is possible to confirm the above
statements. The results obtained indicate differences
in the valuation of the level of satisfaction with
certification and the degree of application of TQM in
the surveyed companies. As Table 7 illustrates, mining
companies that claim to apply TQM say they are the
most satisfied.
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Table 7. Kruskal-Wallis test: Application of
TQM and satisfaction with ISO 9001 certification

Apply TQM SIG.
NO In some way YES
Mean | St Dev. | Mean | StDev | Mean | St.Dev
Satisfaction with ISO 9001 certification 313 | 107 376 | 082 4 | 033 | 0.000

As stated earlier, quality is currently understood in
the broad sense that incorporates environmental and
occupational safety management. The number of
companies with more than one certification is rising
steadily and many of them are already experimenting
with the integration of their management systems. A
changing culture is dawning, one that is paving the way
from TQM to ITQ [6]. Environmental management
has been associated with quality through the tool or
methodology used: the implementation of a QMS based
on ISO 9001 [15]. Thus, the implementation of the
quality norm facilitates the subsequent implementation
of the environment standard, since the companies that
apply QMS can develop a set of capabilities that can
facilitate the implementation of an EMS [17-19].
On the other hand, security is a dimension of quality
[20] and, in the mining sector, it is an inescapable
requirement.

It is possible to conclude that even though not all
of the certified mining companies in this study are
moving towards ITQ, there is a general movement
in that direction. Therefore, one could think that the
companies that have more certifications are those
that more strongly apply the TQM and are closer to
ITQ. The Contingency Table confirms this. Table 8
shows that mining companies with more than one
implemented and certified management system are
those that reported using TQM, and 60 % of these
companies had all three certifications (ISO 9001, ISO
14001, and OHSAS 18001).

Table 8. Contingency table: TQM
application and number of certifications

Apply TQM

Certificati

IS0 9001

ISO 9001+14001

9001+14001+18001

NO (%)

543

429

20

In some way (%)

357

381

20

YES (%)

10

19

60

X2 Pearson

Value
10.119

Degrees of freedom

4

Significance

0.038

ITQ as a concept does not emerge merely from the
possibility for a company to exploit existing synergies
between different management systems that it can
adopt (saving money, time, and human resources).

On the contrary, it is something intrinsic to the
cornerstones of TQM, namely continual improvement
and total customer satisfaction [4]. It is an eagerness for
improvement that underlies the reasons that influenced
the company’s decision to implement and certify EMS
and OHSAS, as shown in Tables 9 and 10.

Table 9. Reasons for pursuing ISO 14001 certification

REASONS FOR PURSUING ISO 14001 CERTIFICATION MEAN STANDARD
DEVIATION
Comphance with legislation 455 074
Enhance/improve company's public image 414 0.80
Environmental efficiency improvement (waste reduction..) 410 083
Avoid fines and penalties 404 099
Complement other management systems 382 098
Public Authority’s demand 230 135
Customers’ demand 275 129
My competitors hold ISO 14001 225 121

Table 10. Reasons for pursuing occupational
health and safety management system certification

REASON FOR PURSUING OHSAS 18001 CERTIFICATION MEAN STANDARD
DEVIATION
Feduce acaidents 373 07
Compliance with legislation 460 0.60
Avoid fines and penalties 4.16 116
Bublic Authorities’ demand 372 134
Enhance/improve company's public image 3.62 118
Complement other management systems 343 134
Workers' demand 328 113
My competitors hold OHSAS 18001 certification 208 122

Spanish mining companies must conform to rigorous
environmental and occupational risk prevention
legislation as a condition to their participation in
this industry. In fact, achieving compliance with
the legislation and fulfilling it is the fundamental
motivation for the implementation of EMS and the
second in importance in the case of OHSAS. The desire
to complement other management systems is another
outstanding argument. If we add that the principles
of good management are common, the important
similarities among international standards ISO 9001,
ISO 14001, and OHSAS 18001, the integration of
management systems is understandable [21,22].

Integration is not an obligation but an opportunity
motivated by the possibility to exploit the advantages
it can bring. The integration of management systems is
not an indispensable requirement that an organization
has to comply with when it decides to adopt two or
more management systems. Rather, it is an opportunity
to exploit the synergies in terms of resources and
skills, as suggested by the standards themselves [5].
Therefore, integration simplifies the implementation
of other management systems, and these systems
often have similar requirements necessitating only
small adjustments to adapt to the new management
system. Such a tendency has been contrasted by the
Spanish Association of Normalization and Certification
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(AENOR). In order to respond to popular demand, its
Technical Committee 66 “Quality management and
conformity evaluation” developed the standard UNE
66177 “Guide for integration of management systems.”
This text incorporates the tools, elements, and abilities
required to implement and improve the integration of
management systems.

In our case, the companies in the sample mostly
declared that they were immersed in this integration
process independently of the number of certifications,
even though we can observe that the percentage
of companies that affirmed they have a integrated
management system was higher when they had more
than one certification (Table 11). Based on the above
findings, we can conclude that system integration has
the advantage of bringing the company closer to the
wider concept of TQM, with continuous improvement
as one of the principles of management shared by QMS,
EMS, OHSMS, and therefore also ITQ.

Table 11. Contingency table: management
systems integration and number of certifications

MANAGEMENT SYSTEM CERTIFICATION
INTEGRATION 1SO 9001 1SO 9001+14001 9001+14001+18001
NO (%) 97 192
In integration process (%) 736 53.8 20
YES (%) 16.7 269 80
X2 Pearson Value Freedom Degrees Significance
13.637 4 0.009
4. CONCLUSIONS

Strong competition demands a high level of quality.
The implementation and certification of a QMS is one
of the most frequent strategies pursued by companies
to demonstrate their commitment to quality and
improvement. The ISO 9001 certification is not only
a management tool; it also has the potential to bring
a company towards TQM. Continuing to use the
certification implies a commitment to periodically
revising the QMS to facilitate its improvement and
adaptation to new circumstances. At the same time, it
provides the basis for the company to move towards a
more integrated quality management that incorporates
notions of environmental and occupational security.
Environmental quality refers to the incorporation
of a series of initiatives that minimize negative
environmental impacts in a company’s management
strategies. The implementation and certification of

an EMS is an example of such a measure. Labor risk
prevention is another factor to consider in the daily
management of the company, and its integration into the
general management system is an obligation and not an
option [23]. Thus, an OHSMS 18001 is as an ideal tool
to implement preventive activities in an organization,
providing it with a structured means for security and
occupational health management.

As our study shows, the Spanish mining industry has
followed many of these trends. Our results indicate
that a larger number of companies have decided
to implement an EMS and/or an OHSMS. Rather
than approaching these challenges simultaneously,
companies have first implemented a QMS based on ISO
9001 that has not elevated satisfaction levels.

Our study also reveals that this sector evolves towards
the integration of management systems. Integration
is the process of uniting distinct, internationally
standardized management subsystems into a single
management system throughout the organization,
resulting in a stronger and broader overall management
system [24]. In this sense, our results show the mining
companies’ tendency to complement their QMS with
other management systems (e.g., EMS and OHSMS)
that share common elements (e.g., continuous
improvement), and allow for one to demonstrate
their commitment to comply with the legislation. If
we add the fact that the personnel working with the
different systems favor the spontaneous development of
integration, it is possible to consider that ITQ is taking
place in the Spanish mining sector.

Finally, it is important to emphasize that the Spanish
mining sector has begun to demonstrate the possibility of
sustainable mining management by showing measurements
and indicators of sustainability. AENOR has pioneered
the development of two standards of sustainable mining
management that have worldwide relevance.

UNE-22470:2008 establishes social, economic, and
environmental indicators to evaluate the implementation
of a sustainable mining management system.

UNE 22480:2008 is based on ISO 14001, and describes
the requirements for the implementation of a sustainable
mining management system certified by a third party.
It also enables an organization to develop a system
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for the continuous improvement of its performance
in relation to sustainability criteria, and it integrates
the legal requirements and information related to the
aspects of sustainability that an organization endorses,
independent of the kind of mining activity it performs.

This reference also highlights the active role of top
management in the success of the system. Thus,
UNE 22480 established that companies must make
continuous improvements to their performance,
as evaluated by sustainable mining management
indicators, and must fully comply with legislations
and regulations pertinent to mining as well as any
other requirements the company wishes to endorse.
This new management system standard complements
pre-existing systems with a commitment to continuous
improvement.

These two UNE standards were published after this
study and prevented us from gathering information on
their utilization by the mining companies in our sample.
Thus, in future studies, we will research sustainable
mining management systems in Spain and the synergies
between these systems and QMS, EMS, OHSMS. and
corporate social responsibility management systems.
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