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In the article the concept of internal customer satisfaction is considered. The assessment

of such an indicator is quite new, but very relevant for Ukrainian management. It helps to

assess the level of cooperation between departments, to see the problems in communications

in the enterprise and to identify ways to motivate staff. It is determined that the level of

satisfaction of the internal customer depends on many factors classified on factors of

perception, professionalism and communication. A mathematical model for assessing the

level of internal customer satisfaction using the apparatus of vector algebra, which allows

you to assess more accurately each component, which is formed by multidirectional and

multifunctional factors, that requires consideration not only numerically but also directed

their impact on the system. Since internal customer satisfaction is a complex system that

combines different functional and different quality factors, it cannot be measured by

ordinary scalar quantities, which are characterized only by numerical measurement. Each

of the selected groups of factors forms a corresponding direction in the satisfaction of

internal consumers. Therefore, each of the groups of factors is a vector in terms of its

impact on the overall internal customer satisfaction. According to the conceptual apparatus

of vector algebra, the selected groups, in addition to the numerical measure, are characterized

by the corresponding direction. Three-dimensional presentation of the results of calculations

allows to determine the direction of events to improve the quality of a component of the

complex indicator. Optimization models that allow calculating the basis for the transition

from absolute to relative indicators have been developed. The advantages of using relative

indicators in comparison with absolute ones are noted.
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Introduction
The main issue today for businesses is consumer

or customer satisfaction. It is the consumer interest
in a product or service that is the key to
competitiveness and confidence in the company’s
future. However, in the pursuit of consumer
impression and the desire to be a «customer-oriented»
organization, managers of Ukrainian enterprises pay
almost no attention to the satisfaction of the internal
customer, namely those who are directly involved in
creating the final product or service that should satisfy
the customer. An internal customer is an employee
who uses the services of the organization, interacts

with its various departments, as well as an employee
of the company as a consumer of its spirit, values,
brand.

Transforming ancillary functions (such as
information technology, finance, human resources,
procurement, etc.) into excellent customer service
operations is a powerful lever to support and expand
a complete, customer-centric transformation. This
helps to create a new service culture that deepens
customer-centered efforts across all layers of the
organization. This contributes to a longer-term
impact and full involvement of staff, and the
principles of customer orientation are applied to the
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experience of employees. At leading customer-
focused companies such as Disney, building a great
customer experience begins with an engaging and
inspired staff who can translate individual experience
into customer service satisfaction. This is a very
powerful force: a movement that starts from within,
with the support of staff.

Analysis and research of publications
For example, Gallup, the American Institute

of Public Opinion, promotes 12 Elements of
Excellent Management that inspire and build the
highest employee performance [1]. Their study Q12
™ quantifies the significant gap between companies
in the upper and lower quartiles in terms of employee
involvement. In it, they found that the organizations
in the upper quartile had:

– 22% higher profitability,
– 21% higher productivity,
– 10% higher customer satisfaction,
– 37% less absenteeism and
– Up to 65% less staff turnover.
Answering the question of what requires internal

customer orientation in principle, we can look at it
from two sides [2]:

1. Demonstration of high standards of work
with external clients is possible only if the same high
standards work within the company, i.e. the norms
of communication which employees use daily when
working with clients.

2. On the other hand, any product offered to a
customer is the result of the work of many people

who work in the company. Each specialist who
participated in the creation of the final product
contributes to the level of service of the company.
One of the main questions is how to motivate the
staff of service departments to solve the problems of
sales consultants.

Therefore, if the company has a goal to establish
a long-term relationship with the client, the
development of internal customer orientation will
allow all its employees to move in one direction,
and customer satisfaction will be a constituent
element of corporate culture. A customer-oriented
company can be called only if its employees are
focused on both «customer» parties – external and
internal [3].

In several large-scale internal customer surveys
in 2016 using consumer assessment methods,
McKinsey drew some conclusions about where the
main areas of employee dissatisfaction with internal
services are concentrated [4]. Including:

– availability and clarity of information;
– the total time required to complete the tasks

by the support departments;
– the effort required to go through the processes

arranged by the support departments.
These studies also helped to gather data on

employee needs categories and sources of satisfaction
and to develop a hierarchy of what employees want
from customer-oriented organizations (Fig. 1). The
more customer-focused a company is, the more likely
it is that key employee satisfaction factors will evolve

Fig. 1. Hierarchy of factors of internal customer satisfaction

Source: McKinsey Consumer Experience Survey 2016
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from basic staff courtesy to the availability and timely
delivery of information and, finally, to a pleasant
and smooth problem-solving experience on first
encounter.

In addition to the traditional key success factors,
experience with changes focused on customer focus
has revealed specific factors [5]:

– managing of cultural transit ion at
reorientation of auxiliary departments on the client;

– creating strong links between support units
and business to ensure the coordination of interests
and close cooperation;

– providing support units with direct access to
internal and external feedback from customers related
to their actions.

The assessment of such an indicator as internal
customer satisfaction is quite new, but very relevant
for Ukrainian management. It helps to assess the
level of cooperation between departments, to see
the problems in communications in the enterprise
and to identify ways to motivate staff. But despite
the many attempts to study and assess employee
satisfaction with employee interaction, the optimal
approach to quantifying the level of internal customer
satisfaction has not yet been proposed.

The purpose of the article
The purpose of this article is to build a

mathematical model of internal customer satisfaction
of the enterprise to assess the level and effectiveness
of employee interaction. To achieve this goal it is
necessary to solve the following tasks:

– to analyze the structure of those factors that
shape the opinion of the employee regarding the
activities of other departments of the enterprise;

– to develop a mathematical apparatus that
allows you to quantify each of the factors, as well as
their cumulative impact, which we call internal
customer satisfaction;

– to offer an appropriate interpretation of the
results.

Presenting main material
To conduct such an assessment, you must first

determine the factors that will be assessed by the
internal customer as indicators of satisfaction with
the interaction with other departments of the
enterprise. There are a large number of factors that
can be taken into account, but the authors consider
the classification developed in [6] to be the most
complete and comprehensive:

1. Perception: providing correct, relevant and
clear answers to questions or inquiries; Willingness
to take responsibility for the information provided;
Support and provision (within the competence)
during the task.

2. Professionalism: efficiency and timeliness of
solving tasks; Performing duties; Help in finding
solutions.

3. Communication: Respect for cooperation;
Willingness and readiness to help; Timely informing
about innovations and changes (within the
competence); Availability for meetings, telephone
calls and e-mails.

Since internal customer satisfaction is a complex
system that combines different functional and quality
factors, it cannot be measured by ordinary scalar
quantities, which are characterized only by numerical
measurement. Each of the selected groups of factors
forms a corresponding direction in the internal
customer satisfaction. Therefore, each of the groups
of factors is a vector in terms of its impact on the
overall satisfaction of the internal customer.
According to the conceptual apparatus of vector
algebra, the selected groups, in addition to the
numerical measure, are characterized by the
corresponding orientation.

Based on the proposed classification, taking into
account comments on its nature, the internal
customer satisfaction for the selected factors (Zic)
can be represented as the following vector:

 ic q p c
Z Z ;Z ;Z ,


  (1)

where Zq – internal customer  satisfaction with the
quality of perception of his requests; Zp – internal
customer satisfaction with the level of professionalism
with which help is provided or inquiries are fulfilled;
Zc – internal customer satisfaction with
communication with the evaluated department.

Thus, the complex of internal customer
satisfaction of the organization can be represented
as a three-dimensional rectangular Cartesian system,
where the coordinates of the X axis is the value of
internal customer satisfaction with the quality of
perception of his requests, on the Y axis - the level
of professionalism with which assistance is provided,
on the Z axis - communication with the evaluated
department (Fig. 2).

Therefore, according to the categories of vector
algebra, the value of satisfaction of the internal client
of the organization (Zic) corresponds to the resulting
vector drawn from the beginning of the selected
coordinate system, which is the vector sum of vectors
that are part of it. We assume that Zq, Zp and Zc are
vectors which have the following coordinates,
respectively: Zq (Zqx; 0; 0); Zp (0; Zpó; 0); Zc (0; 0;
Zcz). This assumption allows us to accept the length
of the vector equal to its corresponding coordinate,
calculated by the matching formula. In vector form,
the resulting vector has the following form (2):

 ic q p cZ Z Z Z .  
   

  (2)

Thus, the developed mathematical model for
assessing the level of internal client satisfaction of
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the organization using the vector algebra allows to
assess more accurately each component formed by
multidirectional and multifunctional factors, and
requires consideration not only numerically but also
directed their impact on the system.

To determine the numerical measure of the
length of the vector formula is used (3):

2 2 2

ic q p cZ Z Z Z .  


  (3)

Since the assessment is more objective and
representative if it is based not on the absolute
expression of a factor, but taking into account its
value for the selected system, the input data should
be adjusted according to weights that have an uneven
step and calculated according to points, which are
exposed by experts to the significance of each of the
factors.

The absolute value of the calculated indicator
has a fairly wide dispersion. In addition, the use of
absolute indicators significantly narrows the scope
of their application, makes possible to compare the
values of the same order and is significantly tied to
the number of factors that are part of such an
indicator.

The move to relative values lets to overcome
these shortcomings, i.e. the next step should be to
find some basic indicator to which the calculated
will be attributed.

The most appropriate as a baseline is the choice
of the maximum value of the level of internal
customer satisfaction, taking into account the current
conditions. An intermediate step in calculating the
maximum value is to find the optimal value of internal
customer satisfaction. According to the terminology
of economic analysis, «optimal» means the best in
the current environment. The concept of «best»
corresponds to maximizing the value of internal
customer satisfaction.

To calculate the maximum level of the relevant

indicator to all factors that are part of it, it is necessary
to assign a score that characterizes the absolute
expression of each of them. That is, we assume that
within the chosen system, the organization’s internal
customers are very satisfied with the interaction with
other departments.

The calculated relative indicators vary from 0
to 1, clearly showing the position of the enterprise
in relation to the components of the satisfaction
indicator: the closer the relative indicator to 1, the
better the situation with the satisfaction of the internal
customer.

Three-dimensional presentation of the results
of calculations can show and determine the direction
of measures to improve the quality of a component
of the complex indicator.

As previously noted, the extent to which the
employee is satisfied with the interaction with other
departments depends on the quality of his professional
duties, his commitment to the goals of the
organization, the desire to implement them, i.e. the
desire of staff to work «well» and work with colleagues
depends on the company’s place in the market and
the possibility of its victory in competition. The
degree of how «well» workers want to work in such
a production is based on linguistic categories, which
without the appropriate mathematical apparatus do
not allow a clear enough picture of the situation at
the enterprise. The concepts of mathematics, which
are more rigorous and revealing, in relation to this
situation mean the translation of the linguistic variable
«good» into numerical form and the calculation of
the limits within which the level of internal customer
satisfaction is a deterrent, does not fully affect
motivation and overall performance or on the
contrary contributes to its increase.

Conclusions
The concept of internal customer orientation,

of course, is associated with employee motivation,
the psychological climate in the company, the
atmosphere in the workplace and the level of staff
satisfaction in general. But if the company’s
executives do not meet the needs of staff at the
appropriate level, then meeting the needs of external
customers is not possible.

The study showed that, despite the many
attempts to study and assess employee satisfaction
with employee interaction, the optimal approach to
quantifying the level of internal customer satisfaction
has not yet been proposed.

It is established that the level of satisfaction of
the internal client depends on many factors, classified
into factors of perception, professionalism and
communication.

A mathematical model for estimating the level
of internal customer satisfaction using a vector algebra
apparatus has been developed. It helps to estimate

Fig. 2. Complex of internal customer satisfaction of the

organization
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more accurately each component formed by
multidirectional and multifunctional factors, which
requires taking into account not only numerical but
also their directional impact on the system.

Optimization models have been developed that
allow calculating the basis for the transition from
absolute to relative indicators. The advantages of using
relative indicators in comparison with absolute ones
are noted.
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²ÍÍÎÂÀÖ²ÉÍ² Ï²ÄÕÎÄÈ ÄÎ ÎÖ²ÍÞÂÀÍÍß Ð²ÂÍß
ÇÀÄÎÂÎËÅÍÎÑÒ² ÂÍÓÒÐ²ØÍÜÎÃÎ ÊË²ªÍÒÀ

Ðÿáöåâà Î.ª., Ìàñþê Í.Î.

Â ñòàòò³ ðîçãëÿíóòî ïîíÿòòÿ çàäîâîëåíîñò³ âíóòð³ø-
íüîãî êë³ºíòà. Îö³íþâàííÿ òàêîãî ïîêàçíèêà º äîñòàòíüî íî-
âîþ, àëå äóæå àêòóàëüíîþ äëÿ óêðà¿íñüêîãî ìåíåäæìåíòó. Âîíà
äîïîìàãàº îö³íèòè ð³âåíü ñï³âðîá³òíèöòâà ì³æ â³ää³ëàìè, ïî-
áà÷èòè ïðîáëåìè ó êîìóí³êàö³ÿõ íà ï³äïðèºìñòâ³ òà âèÿâèòè
øëÿõè ìîòèâàö³¿ ïåðñîíàëó. Âñòàíîâëåíî, ùî ð³âåíü çàäîâîëå-
íîñò³ âíóòð³øíüîãî êë³ºíòà çàëåæèòü â³ä áàãàòüîõ ôàêòîð³â,
êëàñèô³êîâàíèõ íà ôàêòîðè ñïðèéíÿòòÿ, ïðîôåñ³éíîñò³ òà
êîìóí³êàö³¿. Ðîçðîáëåíà ìàòåìàòè÷íà ìîäåëü îö³íþâàííÿ ð³âíÿ
çàäîâîëåíîñò³ âíóòð³øíüîãî êë³ºíòà ç âèêîðèñòàííÿì àïàðà-
òà âåêòîðíî¿ àëãåáðè, ùî äîçâîëÿº á³ëüø òî÷í³øå îö³íèòè êî-
æåí êîìïîíåíò, ÿêèé ôîðìóºòüñÿ ð³çíîñïðÿìîâàíèìè òà ð³çíî-
ôóíêö³îíàëüíèìè ôàêòîðàìè, ùî âèìàãàº âðàõóâàííÿ íå ëèøå
÷èñåëüíîãî, àëå é ñïðÿìîâàíîãî ¿õ âïëèâó íà ñèñòåìó. Îñê³ëüêè
çàäîâîëåí³ñòü âíóòð³øíüîãî êë³ºíòà ñòàíîâèòü ñîáîþ ñêëàäíó
ñèñòåìó, ùî ïîºäíóº ó ñîá³ ð³çíîôóíêö³îíàëüí³ òà ð³çíîÿê³ñí³
ôàêòîðè, òî âîíà íå ìîæå âèì³ðþâàòèñÿ çâè÷àéíèìè ñêàëÿð-
íèìè âåëè÷èíàìè, ÿê³ õàðàêòåðèçóþòüñÿ ëèøå ÷èñëîâèì âèì³-
ðîì. Êîæíà ç âèä³ëåíèõ ãðóï ôàêòîð³â ôîðìóº â³äïîâ³äíó ñïðÿ-
ìîâàí³ñòü ó çàäîâîëåíí³ âíóòð³øí³õ ñïîæèâà÷³â. Òîìó êîæíà ç
ãðóï ôàêòîð³â º âåêòîðîì ç òî÷êè çîðó  ¿¿ âïëèâó íà çàãàëüíó
çàäîâîëåí³ñòü âíóòð³øíüîãî êë³ºíòà. Â³äïîâ³äíî äî ïîíÿò³éíî-
ãî àïàðàòà âåêòîðíî¿ àëãåáðè, âèä³ëåí³ ãðóïè îêð³ì ÷èñëîâî¿
ì³ðè õàðàêòåðèçóþòüñÿ â³äïîâ³äíîþ ñïðÿìîâàí³ñòþ. Òðèâèì³-
ðíå ïîäàííÿ ðåçóëüòàò³â ðîçðàõóíê³â äàº çìîãó âèçíà÷èòè íà-
ïðÿì çàõîä³â ùîäî ï³äâèùåííÿ ÿêîñò³ ò³º¿ ÷è ³íøî¿ ñêëàäîâî¿
êîìïëåêñíîãî ïîêàçíèêà. Ðîçðîáëåí³ îïòèì³çàö³éí³ ìîäåë³, ÿê³
äîçâîëÿþòü ðîçðàõóâàòè áàçó  äëÿ ïåðåõîäó â³ä àáñîëþòíèõ äî
â³äíîñíèõ ïîêàçíèê³â. Â³äì³÷åí³ ïåðåâàãè âèêîðèñòàííÿ â³äíîñ-
íèõ ïîêàçíèê³â ïîð³âíÿíî ç àáñîëþòíèìè.

Êëþ÷îâ³ ñëîâà: âíóòð³øí³é êë³ºíò, çàäîâîëåí³ñòü,
êë³ºíòîîð³ºíòîâàí³ñòü, ñïðèéíÿòòÿ, ïðîôåñ³éí³ñòü,
êîìóí³êàö³¿.

ÈÍÍÎÂÀÖÈÎÍÍÛÅ ÏÎÄÕÎÄÛ Ê ÎÖÅÍÊÅ ÓÐÎÂÍß
ÓÄÎÂËÅÒÂÎÐÅÍÍÎÑÒÈ ÂÍÓÒÐÅÍÍÅÃÎ ÊËÈÅÍÒÀ

Ðÿáöåâà Î.Å., Ìàñþê Í.À.

Â ñòàòüå ðàññìàòðèâàåòñÿ ïîíÿòèå óäîâëåòâîðåííîñ-
òè âíóòðåííåãî êëèåíòà. Îöåíêà òàêîãî ïîêàçàòåëÿ ÿâëÿåòñÿ
äîñòàòî÷íî íîâîé, íî î÷åíü àêòóàëüíîé äëÿ óêðàèíñêîãî ìå-
íåäæìåíòà. Îíà ïîìîãàåò îöåíèòü óðîâåíü ñîòðóäíè÷åñòâà
ìåæäó îòäåëàìè, óâèäåòü ïðîáëåìû â êîììóíèêàöèÿõ íà ïðåä-
ïðèÿòèè è âûÿâèòü ïóòè ìîòèâàöèè ïåðñîíàëà. Óñòàíîâëåíî,
÷òî óðîâåíü óäîâëåòâîðåííîñòè âíóòðåííåãî êëèåíòà çàâèñèò
îò ìíîãèõ ôàêòîðîâ, ñðåäè êîòîðûõ âûäåëåíû ñëåäóþùèå ãðóï-
ïû:  ôàêòîðû âîñïðèÿòèÿ, ïðîôåññèîíàëèçìà è êîììóíèêàöèè.
Ðàçðàáîòàíà ìàòåìàòè÷åñêàÿ ìîäåëü îöåíêè óðîâíÿ óäîâëåò-
âîðåííîñòè âíóòðåííåãî êëèåíòà ñ èñïîëüçîâàíèåì àïïàðàòà
âåêòîðíîé àëãåáðû, ÷òî ïîçâîëÿåò áîëåå òî÷íî îöåíèòü êàæ-
äûé êîìïîíåíò, êîòîðûé ôîðìèðóåòñÿ ðàçíîíàïðàâëåííûìè è
ðàçíîôóíêöèîíàëüíûìè ôàêòîðàìè, ÷òî ó÷èòûâàåò íå òîëü-
êî ÷èñëåííîå çíà÷åíèå, íî è íàïðàâëåíèå èõ âëèÿíèÿ íà ñèñòå-
ìó. Ïîñêîëüêó óäîâëåòâîðåííîñòü âíóòðåííåãî êëèåíòà ïðåä-
ñòàâëÿåò ñîáîé ñëîæíóþ ñèñòåìó, ñî÷åòàþùóþ â ñåáå ðàçíî-
ôóíêöèîíàëüíûå è ðàçíîêà÷åñòâåííûå ôàêòîðû, òî îíà íå
ìîæåò èçìåðÿòüñÿ îáû÷íûìè ñêàëÿðíûìè âåëè÷èíàìè, êîòî-
ðûå õàðàêòåðèçóþòñÿ òîëüêî ÷èñëîâûì èçìåðåíèåì. Êàæäàÿ
èç âûäåëåííûõ ãðóïï ôàêòîðîâ ôîðìèðóåò ñîîòâåòñòâóþùóþ
íàïðàâëåííîñòü â óäîâëåòâîðåíèè âíóòðåííèõ ïîòðåáèòåëåé.
Ïîýòîìó êàæäàÿ èç ãðóïï ôàêòîðîâ ÿâëÿåòñÿ âåêòîðîì ñ òî÷êè
çðåíèÿ åå âëèÿíèÿ íà îáùóþ óäîâëåòâîðåííîñòü âíóòðåííåãî
êëèåíòà. Ñîãëàñíî ïîíÿòèéíîãî àïïàðàòà âåêòîðíîé àëãåáðû,
âûäåëåííûå ãðóïïû êðîìå ÷èñëîâîé ìåðû õàðàêòåðèçóþòñÿ ñî-
îòâåòñòâóþùåé íàïðàâëåííîñòüþ. Òðåõìåðíîå ïðåäñòàâëåíèå
ðåçóëüòàòîâ ðàñ÷åòîâ ïîçâîëÿåò îïðåäåëèòü ìåðîïðèÿòèÿ ïî
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ïîâûøåíèþ êà÷åñòâà òîé èëè èíîé ñîñòàâëÿþùåé êîìïëåêñ-
íîãî ïîêàçàòåëÿ. Ðàçðàáîòàíû îïòèìèçàöèîííûå ìîäåëè, ïî-
çâîëÿþùèå ðàññ÷èòàòü áàçó äëÿ ïåðåõîäà îò àáñîëþòíûõ ê
îòíîñèòåëüíûì ïîêàçàòåëÿì. Îòìå÷åíû ïðåèìóùåñòâà èñïîëü-
çîâàíèÿ îòíîñèòåëüíûõ ïîêàçàòåëåé ïî ñðàâíåíèþ ñ àáñîëþò-
íûìè.

Êëþ÷åâûå ñëîâà: âíóòðåííèé êëèåíò,
óäîâëåòâîðåííîñòü, êëèåíòîîðèåíòèðîâàííîñòü, âîñïðèÿòèå,
ïðîôåññèîíàëèçì, êîììóíèêàöèè.

INNOVATIVE APPROACHES TO ASSESSING THE LEVEL
OF INTERNAL CUSTOMER SATISFACTION

Riabtseva O.E. *a, Masiuk N.O. b

a Ukrainian State University of Chemical Technology, Dnipro,
Ukraine
b Dnipro Vocational Polytechnic College, Dnipro, Ukraine
* email: ryabtseva.olga@gmail.com

Riabtseva O.E. ORCID: https://orcid.org/0000-0001-9440-1494

In the article the concept of internal customer satisfaction is
considered. The assessment of such an indicator is quite new, but
very relevant for Ukrainian management. It helps to assess the level
of cooperation between departments, to see the problems in
communications in the enterprise and to identify ways to motivate
staff. It is determined that the level of satisfaction of the internal
customer depends on many factors classified on factors of perception,
professionalism and communication. A mathematical model for
assessing the level of internal customer satisfaction using the apparatus
of vector algebra, which allows you to assess more accurately each
component, which is formed by multidirectional and multifunctional
factors, that requires consideration not only numerically but also
directed their impact on the system. Since internal customer
satisfaction is a complex system that combines different functional
and different quality factors, it cannot be measured by ordinary
scalar quantities, which are characterized only by numerical
measurement. Each of the selected groups of factors forms a
corresponding direction in the satisfaction of internal consumers.
Therefore, each of the groups of factors is a vector in terms of its
impact on the overall internal customer satisfaction. According to
the conceptual apparatus of vector algebra, the selected groups, in
addition to the numerical measure, are characterized by the
corresponding direction. Three-dimensional presentation of the results
of calculations allows to determine the direction of events to improve
the quality of a component of the complex indicator. Optimization
models that allow calculating the basis for the transition from absolute
to relative indicators have been developed. The advantages of using
relative indicators in comparison with absolute ones are noted.

Keywords: internal customer, satisfaction, client orienta-
tion, perception, professionalism, communications.
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