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1 Introduction  
Quality management is a coordinated operation directed at company management and 

administration in the aspect of quality.  In the concept of systematic analysis, this definition 

formalizes the objective function of ISO 9000-2015 standards. The tool for addressing this 

function is the application of quality management principles.   

 Modern test laboratories are complex organizational systems. The features of these 
systems exclude the possibility of a unified description of all aspects of their functioning 

(based on common laws, methods, apparatus, etc.) and require systematic analysis and 

synthesis, i.e. there is no single recipe for organizational systems, there are only single 

management principles.  

 The up-to-date quality management system (QMS) includes: 

• Firstly, strict structural organization of informational processes with feedback; 

• Secondly, a pronounced human factor (creativity, intuition, foresight, improvisation); 

• Thirdly, the skill of making creative solutions and their operational implementation.  

 The company’s organizational capacity consists of all these essentials.  

 The article considers the impact of three quality management principles on the 

organizational capacity of testing laboratories (“systematic approach”, “leader’s position”, 

“personnel’s involvement”), the paper also seeks to create a formalized representation of the 

impact of organizational and technical factors on the quality of services provided. 

2 The impact of the principle "system approach» 

                                                        
* Corresponding author: ia_zaytseva@mail.ru  

E3S Web of Conferences 273, 13003 (2021)

INTERAGROMASH 2021
https://doi.org/10.1051/e3sconf/202127313003

  © The Authors,  published  by EDP Sciences.  This  is  an  open  access  article  distributed  under  the  terms  of the Creative
Commons Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/). 



Table 1 represents organizational capacity essentials and the influence of quality 

management principles on these essentials. 

Organizational management systems belong to the category of complex systems that’s 

why they should be analyzed with the help of both descriptive and technical engineering 

approaches.

The principle of the systematic approach is described as the development and realization 

of a process-oriented approach in management. The process-oriented approach had resonated 

widely in world society. It is the basis of a quality management system (QMS), and 

essentially a focused reflection of management activities through business processes.  

Table 1. Essentials of organizational capacity

Essentials of capacity Principles Influence on the capacity

1. The rationality of 

structure and 

selection of business 

processes

Systematic and 

process-oriented 

approaches

Ensuring compliance of organization 

structure with information 

environment, oriented on the 

customer; coherence business 

processes with goals

2. Corporate culture
of production

Manager’s leadership
and employee 

involvement

Creation of social atmosphere of 
interests of employees

3. Adaptability and

dynamism

Systematic approach,

manager’s leadership 

and personnel's 

involvement

Putting in a place systematic 

management – the process of 

operational management in decision-

making.

Organizational structures analysis of modern companies has revealed that the operations 

management system of those companies is functional management, based on the 

administrative-command management system of the company. This is a bright example of a 

linear functional vertical structure of operations management without horizontal ties. A 

systematic functional approach applied to management, implemented in such kinds of
structures, destroys the unity and coherence of separate management processes. In practice, 

this results in occasionally insurmountable differences between company functional 

departments.

This is the first reason for difficulties in establishing QMS in the context of domestic 

companies. 

Realization of a systematic approach in QMS provides for the establishment of 

management of horizontal processes, i.e. organizational system’s reorientation from 

functional control to governance set of processes and outcomes, which should improve the 

system’s efficiency and company’s competitiveness.

The concept of functional management, formulated by F. Taylor in 1911, was originally 

considered as a form of a systematic approach applied in management. Until the 1980s this 
concept had dominated the world economy and lived up to its purpose. During its existence, 

functional management had spent its resources for the improvement and started to lose to 

more progressive process management, which dominates now. The new approach has 

become a basis for the appearance of the latest management technologies. The standards ISO-

9000 with regulatory requirements for QMS include the most significant management 

technologies, based on a new approach [1, 4, 5, 13, 14].

Though there are multiple serious deficiencies of functional management, applied in the 

modern domestic companies, we’d like to note the only one deficiency concerning the control 

system. As a rule, functional management provides for the establishment of supervisory 
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bodies, that must improve the company’s effectiveness on the matters of the company’s 

activity, including quality service. As a result, this approach makes the system focused on 

strengthening responsibility. Strengthening responsibility method results in a situation when 

perpetrators come across with multiple operative instructions. The severity of punishment for 

mistakes and not necessary recourses pushes them to make the commitments [2, 3, 7, 17].

3 The impact of the principles "managers' leadership and 
employee engagement»
Increasing punishments don’t contribute to creating conditions of improving corporate 

culture, which characterizes the quality workplace relationship.

A lack of conditions for improving company culture is the second reason for difficulties 

in establishing QMS.

The quality management principles (manager’s leadership and employee involvement)

play a crucial role in improving company culture.

When functional management dominates the company, the staff is generally aimed to 

please the chief, meanwhile, the main aim of the chiefs is to control employees. The new 

technological environment has transformed the “Producer market” into a “Consumer market” 
and demands the development of overall production culture, manager’s culture, and their way 

to the people [6, 8, 12].

Unfortunately, we have to note that supervision in the quality control systems is the 

function of the department of quality assurance in the majority of domestic companies (even 

with QMS). Assigning responsibility for quality assurance only to the head of DQA and 

senior instructors of production units don’t correspond to quality management principles. It 

is an outdated type of quality assurance system, which bases on the rule of “detection of 

impairments” of the production only during the final inspection instead of prevention of low 

quality during each stage of production. 

The modern theory of quality management bases on the following framework for 

corporate culture:

— The quality service can not be assured by inspection, that is by technical control 
procedures. The assurance of quality service needs including in the process from the first 

stages of its conceptual design. The famous engineer’s postulate is the following: “In the 

stage of planning we should provide a basis for quality then we need assure quality in the 

stage of production and, finally, we have to maintain it in the stage of exploitation.” 

— The problems connected with quality services are only in 15%-20% cases caused by direct 

perpetrators of the production process. The management system is responsible for the low 

quality of services in 80%-85% of cases. Therefore, the problem-solving demands targeted 

adjustment and not urgent and punishing measures. 

— The necessary condition for quality assurance is employee involvement with a proper 

degree of responsibility. The control would be much more effective if we focus on all 

processes and not on output [9-11].
In establishing and functioning of QMS, one of the most vital aims of company 

management is personnel’s involvement in the system, their development, allocation of 

responsibility, and delegation of appropriate authority. According to the top managers, all 

efforts to introduce QMS come across the staff’s resistance until the “people’s critical mass” 

(about 75% of staff) accumulate, want to create QMS, and know how to do it. It is the quality 

management principle “leadership of the manager.” QMS can only be successful if 

management systems understand these main provisions of the corporate culture.

Finally, the third reason for challenges in establishing QMS is difficulties of the 

organization's operative management system with a high level of dynamism and adaptivity 

in carrying out rapidly changing challenges in production. 
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However, the thing that systems of organizational management is formed during 

operational activity is still considered. This is nothing more than a leader’s delusion because 

improving governance should be science-based. 

3 Analysis of the impact of organizational factors on the quality 
of services provided
A systematic approach based on descriptive analysis proves a high level of impact on quality. 

Quality services may be represented in the function of certain quality factor � �СА acting 

at a certain point t , i.e.:

                                                         � �� �CAfK ttt �                                     (1)

The function shows, that quality which is characterized by a certain generalized indicator 

tK ,   is independent of direct input С , and depends on a generalized quality factor 

� �CAt . Indeed, the quality factor � �CAt is a vector-valued function, which is a notional 

(abstract) identification of controlled and uncontrolled factors of distinctive qualitative 

nature, namely, technical and economical, organizational and social character of impact on 

quality. These factors collectively determine public needs and material costs, which are 

necessary for reaching the required quality level at a certain point [15, 16].

The type of function should characterize the general tendency of connection; besides, the 

type of function depends on common patterns of interaction and intersectionality between 

quality service, common needs, and outputs, which are necessary for reaching set targets of 

these features. 

According to provisions of progress standardization, ties of the quality indicator of the 

final test result mathematically may be represented in the following:

                                    � �� �� �CAKKKK tttt 			� exp)( 0maxmax (2)

where maxtK , 0K is a maximum value and entry level of tK on this structural and 

technological basis, respectively. 

Since organizational and technological factors incoming in � �CAt are particularly 

interesting for our study, it is useful to analyze how the quality factor is connected with 

components incoming in the equation (2). 

      The quality factor, by definition, corresponds:

                                        � � t
tt

t
t a

KK
KKCA ~ln

max

0max �
	
	


 (3)

With simple transformation and on the condition that t
t

t b
K

KK �
�
max

0 0 ,

we will get the equation for evaluation:
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                                                        � �tt ba 		� 1ln~
                              (4)

i.e. � �ttt bFa �~

      Analyzing (4), we can conclude that the quality factor � �CAt can be represented by two 

factors:

� � � � � �� �CFCBCA ttt ,� ,

which correspond: 

� �
maxt

t
tt K

KbCB �
 ,

                                 � � � �tttttt bFaBARCF �
��
 ~
                        (5)           

when tt Aa ~
tt Bb  ,

that is tB is a factor, characterizing compliance degree of valid values of quality services 

indicator ( tK ) to maximum values ( maxtK ) – the quality factor representing the 

consumer’s interest;

tF is a factor characterizing level of organization, “culture” of production, or factor of 

organizational and technical excellence of production process, based on represented costs of 

production’s improvement which converts to reaching the indicator tK .

    The factor tF is a binary relation of factors tA and tB [3],       i.e. tt BAR ��
Type of function (4) determines the general tendency of the intersectionality of factors 

tA and tB , and thereby characterizing that tA includes a factor of the company’s 

options to provide for achievement necessary value of maxtK [18-20].

We have shown it, with the help of the equation, describing the law of progressive 

development of quality service indicator, and his graphic representation (Figure 1). 

Considering the discreteness of the argument, we can formulate:

                                                          
�
�
�

�
�
�
		�
�

t
t

a
b exp1                                      (6)

where � is a constant factor. 

Then, the limits to function’s growth (6) may be practically limited by its established 

value, which can be reached when � ��� 43	� .
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Assessment of impacts of factors of organizational and technical excellence of production 

on quality service is defined with movement of the rate of the indicator bt depending on 

� t
. Thus, geometrical sense of indicator � t

is determined by length of subtangent at any 

point of the curve, as �
� 1
�� tg

da
db

t

t
.  That shows the impact of the length of � t

on 

steepness of the curve bt .

Therefore, the rate of function’s growing is the rate of the process. In so doing, with the 

growth of t� that is multiple of � t
, the rate of growth is decreasing in e times. 

Out of here �
� 1
�� tg

da
db

t

t
is a progression process intensity of bt , characterizing 

the speed of quality service raising. With the changing � t
, the rate of raising process 

changes too.            This particular finding, to some extent, corresponds to the technical and 

economic policy of intensification of technological processes in the production (creation) of 

technology in terms of limited resources (Figure 1.). Without minimizing the general 

influence of quality management principles on organizational capacity, particular attention 

should be drawn to the impact of the following principles: “systematic approach,” 

“manager’s leadership,” and “personnel’s involvement.” 

Fig. 1. The influence of factor 

t

t

�
�

on the growth of tb .

4 Conclusions
1. The impact of quality management principles “systematic approach,” “manager’s 

leadership,” and “employee involvement” on test lab’s organizational capacity contributes to

the establishment of rational structure, development of a corporate culture of production, and 

adaptive process of operative management in decision making. 
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2. The results of task solution in analyzing the impact of organizational factors on the quality 

of services provided proves the general possibility for a transformation of these questions 

from area of intuitive conceptions to a defined scientific field. 
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