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The paper reviews key challenges and trends of quality management in the context of industrial and mineral 
resources economy, from the beginning of research on quality to organization of modern systems, based on princi-
pals of total quality management. Attention is given to relevant issues, associated with the application of process 
and project approaches to quality management and with international management system standards. The authors 
present a list of key modern methods, instruments and concepts of quality management in the context of industrial 
and mineral resources economy. The paper reviews modern trends in the development of quality management, in-
cluding formation and development of integrated management systems, control over the reproduction of intellec-
tual capital under the conditions of global market and development of innovation economy. 
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Introduction. Currently quality management as a science and methodology makes much 

headway both in international companies and in Russian organizations. Practical application of 
its methods and tools shows that under competent management in this area any organization can 
achieve significant results and great respect from customers. 

Quality management originated from theory and practice of general management, but for 
quite a long time followed its separate path of development. It is only recently that two concepts – 
management and quality management – started to be perceived as inseparable, requiring concur-
rent examination as sciences on how to achieve and enhance performance efficiency [1].  

In the context of increasing competition, uncertainty and complexity of external environ-
ment, quality management becomes the leading type of management in the organization [2, 3, 
6]. The last decade of 20th century was marked with significant changes in the understanding of 
management theory and practice, and today one of the biggest challenges is seen in providing 
sustainable and balanced development for all types of business organizations (companies). 

Currently the most vibrant research field is management under the impact of intense com-
petition [6]. Key distinctive features of modern global economy include sharp increase in the 
rates of scientific progress and constantly growing intellectualization of labour and production 
processes. In this context quality management is regarded as a new interdisciplinary trend in 
management theory and practice, which combines methods of organizational theory and behav-
ior, reengeneering of business processes, strategic, corporate, anti-crisis and innovation man-
agement [7]. 

Tools and methods. In the process of its evolution, quality management has passed all the 
stages from simplest methods of product screening to quality control and assurance and has fi-
nally transformed into the methodology of constant improvement of goods and services – Total 
Quality Management (TQM). The main driver of this development is the customer. Managers of 
western companies regard continuous improvement, process approach, involvement and en-
gagement of personnel, corporate social responsibility as essential TQM principles [1]. Today 
quality management is seen as a certain strategy and tactics of welfare and prosperity for the 
community as a whole, as well as for individual companies and each person. Now its principles, 
tools and methods are used in almost every type of human activity.  
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Market processes lead to the development of various quality management systems, based on TQM 
principles. The repertoire of modern methods and tools of business improvement, which is already suf-
ficiently large, keeps growing due to the following new approaches [2, 3]: 

• project management; 
• benchmarking – the method of comparable evaluations; 
• balanced scoreсard system, offering analysis in four key headings of the company perform-

ance: finance, customer, internal business processes and personnel;  
• quality function deployment; 
• six sigma concept, which started as a method of improving processes by minimizing their 

variability; 
• model of business excellence, used in the mechanisms of quality bonuses; 
• models of organizational self-assessment by T.Conti, J.Dalgaard, D.Clemmer; 
• TPM (Total Productive Maintenance) system, which provides quality through the efficient 

maintenance of production facilities, or overall equipment effectiveness. 
Quality-focused development strategy implies creation and implementation of approaches that 

are aimed at finding a balance between the interests of producers, consumers, partners, owners, per-
sonnel and the community as a whole; it serves as a certain guarantee of progressive advancement 
and constant improvement of company performance under the conditions of a dynamic and com-
petitive world. 

One of the most popular approaches in the field of quality management, widely applied by 
companies in various sectors, is development and implementation of quality management systems 
(QMS), meeting the requirements of international standard ISO 9001 «Quality Management Sys-
tems. Requirements». Currently there are more than a million of such systems in the world [7]. 

International standard ISO 9001 (today – ISO 9001:2015) offers a minimal set of requirements 
that the organization has to meet in order to embark on the course of attaining total quality man-
agement. Not only commercial organizations apply the international standard, it is also widely used 
in non-profit organizations, state and municipal institutions, medical and educational facilities, and 
numerous other organizations, where there are specific or typical distinctions of how the object 
properties are perceived under specific or typical conditions of the object’s quality assessment.  

It should be noted that in the last several decades approaches to quality management have lost 
their exclusively technical orientation and now they affect all the processes, taking place in organi-
zations and in the community as a whole. The focus has shifted from technical to socio-economic 
aspects and their rational coordination [5, 8, 13, 16]. In these days one of the most relevant tasks is 
to put into practice the idea of quality as a strategy to enhance efficiency of the economy in the con-
text of international integration processes. 

Quality assurance is associated with additional quality costs, which serve as an internal economic 
basis of QMS and allow to identify economic consequences of business decisions. Calculation and 
analysis of quality costs reveal the actual state of affairs in the field of product quality not only to the 
management and employees of the company, but also to its shareholders and external consumers of 
works and services. As a result, information on quality costs creates opportunities to make strategic, 
tactical and operational decisions taking into account interests of all stakeholders, which promotes 
increasing performance efficiency and competitiveness. Assessment of quality costs is one of the key 
elements in the QMS economic analysis [6, 7]. 

Social technologies can play a crucial role in the processes of social development [16]. Tech-
nologies related to the quality of living (e.g., TQM) allow communities to construct social reality in 
accordance with their understanding; and taking into account new rules of the coming era of infor-
mation society, they become the most important tool of our times. 
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One has to agree with the authors of the following publications [2, 3] that the trend for process 
reengineering has passed. These days from a destructive force it has turned into a practice of re-
structuring the company. As for the application frequency of these approaches, it is more often that 
company managers use various methods of analysis and problem solving, which stimulate devel-
opment and utilization of creative potential – as compared to statistical methods and six sigma ap-
proach that have not succeeded in winning the minds of managers. Benchmarking has maintained its 
positions and successfully continues to assist companies in their desire to improve. The process ap-
proach, which allows to create a flexible organization focused on horizontal communications, devel-
ops not as quickly as one would wish. Among other approaches, which will undoubtedly advance and 
actively influence the situation, one can highlight the balanced scoreсard system and knowledge man-
agement, as personnel training is becoming the foundation of company’s sustainable development. 

Evolution of quality management systems brought about changes in their object, subject and 
aims. Nowadays there is a whole variety of quality management concepts which characterize differ-
ent stages of its development: from Total Quality Control (TQC) and Total Quality Management 
(TQM) to Total Quality Transformation (TQT). 

Each of them reflects the essence of a different method, used in TQM practice to solve a cer-
tain type of quality problems. Among the most widely-used tools one can distinguish Quality Cir-
cles (QC) and Quality Function Deployment (QFD). 

It should be noted that nowadays competitiveness of the enterprise primarily depends on the 
quality of its management. One has to agree with the authors of publications [3, 4, 6] that quality 
management is currently becoming the leading type of company management, i.e. 4th generation 
management. Its key modern achievements include: 

• ISO 9000, quality management standards which have undergone four revisions; ISO 14000, a 
family of environmental management standards; a fully compliant with the latter series of standards 
OHSAS 18000, related to occupational health and safety, and a scope of other universal and indus-
trial management system standards – there is intensive growth in this area, with a tendency for im-
plementation of integrated systems; 

• international organizations: International Accreditation Forum (IAF) and International Per-
sonnel Certification Association (IPC), formulating principles and criteria for the accreditation of 
bodies certifying management systems and professionals; 

• international requirements to the procedures of management system certification, applied by 
accredited certification bodies; international network of partner certification bodies (IQNet); 

• International Register of Certified Auditors (IRCA); 
• currently established practice of management system audit; 
• world’s leading companies with certified corporate systems of quality management (over 

600,000); 
• quality bonuses of various levels. 
Millions of enterprises and organizations from almost every country are involved into the im-

plementation of ISO 9000. A great number of professionals across the world master these standards 
and carry out organizational and methodological work to implement them in their companies. The 
subjects in this field are numerous certification bodies and consulting organizations. This is a big 
business and it controls significant financial and material resources [4]. An ideologist and coordina-
tor of this global project is the International Organization for Standardization (ISO) and its Techni-
cal Committee (TC 176). 

Hence, by the end of 20th century a transition has been made from conventional mass produc-
tion to lean production, which was defined by Tom Peters as «mass production on demand» [3]. At 
the beginning of 21st century the profile of coming changes is already outlined, and the transition 
towards new type of production, so called agile manufacturing, has started. Its main distinction 
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from lean production lies in the fact that the latter functions under relatively stable conditions, 
whereas agile manufacturing can adapt even to a highly unpredictable and rapidly changing envi-
ronment. Summarizing the above, the following situation is observed: both lean production and ag-
ile manufacturing, as well as mere consecutive application of the process approach in accordance 
with ISO 9000 standards can result in the elimination of boundaries in product manufacturing – first 
across organizations and then across countries. 

Integration of management systems. Due to the development of systems meeting require-
ments of several international standards for management systems, implementation of integrated 
management systems (IMS) is drawing increasing attention in the recent years [4]. Among such 
standards are: ISO 9000 standards for quality management systems, ISO 14000 standards related to 
environmental management, OHSAS 18000 standards in the area of occupational health and safety, 
SA 8000 standard on social and ethical compliance. They also include standards based on ISO 9000 
and designed for specific industries (automobile production, aerospace industry, telecommunica-
tions, oil and gas, forestry, health care, construction, food industry, agriculture, railway transporta-
tion etc.) Alongside this, worldwide recognition has been gained by international standards for typi-
cal computer systems aimed at process modelling, planning and management of production (MRP, 
MRP-II, MRP-III, ERP, CSRP, CALS, IDEF, ARIS, Business studio etc.) 

Advantages of IMS development and implementation include: 
• enhanced feasibility in the process of development, implementation and operation of the man-

agement system; 
• a unified and harmonized management structure; 
• reduced costs of development, operation and certification; 
• a possibility to combine several processes within ISM framework (planning, management 

analysis, document control, personnel training, instruction, internal audits etc.); 
• increased mobility and adaptability to changing environment; 
• greater appeal to customers, stakeholders, investors. 
Key distinctive features of modern global economy include sharp increase in the rates of scien-

tific progress and constantly growing intellectualization of labour and production processes [14]. 
These factors serve as a foundation of the new economy, among other things distinguished by a rap-
idly growing share of research-intensive production in the overall output of the industry.  

Papers [13, 16] offer a detailed overview of the challenges and distinctive characteristics of in-
dustrial and mineral resources economy and its modern development. One has to agree with the au-
thors of publication [11], stating that today oil and gas industry of Russia has entered a new stage of 
development, when its reserves have a high level of depletion (more than 80 %), the majority of hy-
drocarbon fields are mature and new deposits brought into production tend to contain hard-to-
recover reserves. It should also be noted that for Russian oil and gas companies the days of low-cost 
oil extraction are more or less over. For new deposits, extraction costs are 2-3 times higher than for 
conventional ones.  

At present, Russian oil sector has a very low level of innovations related to management and 
technological development of the industry. Without large-scale implementation of innovations, fur-
ther maintenance of oil extraction rates will be impossible. Innovative technology and management 
solutions are also needed for the development of new promising regions – e.g. deposits in the conti-
nental shelf area, in East Siberia and unconventional hydrocarbon resources in West Siberia. 
World’s leading oil and gas companies invest into research-intensive technologies of field devel-
opment, which allows to substantiate economically efficient methods of recovering problematic hy-
drocarbon reserves. Innovations in oil and gas sector also facilitate rational subsoil use, provide sus-
tainable functioning of the environment and increase company’s profits. Active innovative efforts 
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have to be combined with efficient utilization of the company’s innovative potential. Under current 
conditions, Russian oil and gas companies need to create a system of strategic management, which 
will be focused on innovative development and facilitate better realization of the company’s inno-
vative potential. 

Ongoing transition from industrial to intellectual labour takes place in the context of a grave 
crisis, unprecedented in its reach over all spheres of financial and economic activity. By sheer na-
ture of capitalism, financial sector tends to detach itself from production and real economy, which is 
the source of money in the first place. According to various estimates [5], in the modern world only 
2-3 % of all financial operations are associated with material production. All the remaining money, 
tens of trillions of dollars, circulates for its own sake. E.g. in the US, the share of real economy does 
not exceed 15-18 %. All the rest is service sector, including banking system, insurance etc. Notably, 
these sectors do not even have adequate state supervision. 

Moreover, modern market has created a new type of competition – international competition 
over the quality of intellectual resources. By some accounts [6], about 60 % of the increment in US 
national income is provided due to advancing rates of scientific development, i.e. due to knowledge 
increment. Import of technologies is by an order of magnitude more efficient than import of prod-
ucts, whereas import of intellectual resources is by several orders of magnitude more efficient than 
import of technologies. That is the reason behind US state policy of importing intellectual resources 
of high qualification and professionalism. Two opposite processes occur simultaneously – capitali-
zation of knowledge and intellect and intellectualization of capital. 

Modern quality management definitely can be categorized as intellectual activity. It is proved 
by the character of its objectives, covering most diverse processes of the product lifecycle, as well 
as by the multitude of methods, technologies and approaches, encompassing various techniques of 
modelling, analysis and forecasting. 

Conclusions. The quality of products and services has become an indicator of high labour effi-
ciency and a well-developed economy, a source of national wealth and a sign of decent living stan-
dards. 21st century is sometimes called the century of quality. 

For Russia the problem of quality in the context of industrial and mineral resources economy 
has a special significance [10, 12, 13]. Defending the quality standards of Russian products and ser-
vices as compared to its competitors has a substantial impact on the economy, employment, social 
and cultural life. 

Historical experience shows that in many countries increased attention to quality initiated crisis 
recovery. Governmental policies focused on quality improvement helped to deal with large-scale 
crises in Japan and Germany, on US and Europe markets [15, 16].  

The policy of Russian companies has to be aimed at high quality and implementation of quality 
management systems. Modern principles of quality management serve as a cornerstone of interna-
tional standards ISO 9000, closely related to TQM. TQM concept has refreshed an interest in inte-
gration processes of quality management and in solution of management problems in the area of 
«human capital» reproduction. 
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