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1. Introduction
Social responsibility is a value company, affecting the 

improvement of financial and non-financial indicators of the 
company. A key benefit of implementing social responsibility 
programs is to create long-term and medium-term positive 
reputation in the eyes of members of internal and external 
business processes.

In the current economic conditions, social responsibility 
is defined as one of the main factors which determines 
the performance of the company. Socially responsible 
enterprise is an integrated system, that creates loyalty and 
commitment to customers and is attractive for investments,  
it increases confidence in the company, promotes the 
commitment of the state and the local community. Thanks 
to these benefits the company is developing in all areas 
of activity (economic, environmental, social, legal) and in 
the medium term may get the opportunity to increase the 
impact of their activities, hence the relevance of the study. In 
assessing its activities, it is necessary to consider not only the 
operational and financial performance, but also the extent 
of its functioning in the interests of participants in business 
processes. Public confidence in the enterprise expressed 
confidence in respect of conformity to the declared values: 
stability, transparency, integrity, honesty and integrity to all 
participants of internal and external business processes. This 
is the basis for the formation of the institute of trust, which 
is of particular importance in the economic, environmental, 
social, labor and regulatory balance between the enterprise, 
shareholders, directors, employees, customers, suppliers, 
local community, the state. Implementation of the principles 
of social responsibility in business processes is a factor in the 
further development of the enterprise and is of paramount 
importance in solving a number of social problems.

2. Social responsibility in ensuring 
productivity of the enterprise activity
In today’s economy more social position affects the 

reputation and image of the company. Evaluating its activities 
should be considered not only operational and financial 
performance, but also how its functioning in the interests of 
participants in business processes. Confidence in the company 
expressed confidence in the declared values ​​for compliance, 
stability, openness, honesty, integrity and respectable 
attitude to all participants of internal and external business 
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processes. This is the basis for the formation of the institute 
of trust, which is particularly important in ensuring economic, 
environmental, social, labor and regulatory balance between 
the company, shareholders, directors, employees, consumers, 
suppliers, local community, the state. Implementation of 
the principles of social responsibility in business processes 
is a factor in the further development of the company and 
acquires paramount importance in solving a number of social 
problems.

The basic idea of ​​social responsibility is that it can con-
tribute to obtaining certain benefits now. Investments in its 
image and reputation although it does not bring quick prof-
it, but in the future may provide a number of competitive 
advantages: the growth of the market, increased sales and 
profits, reduce risk, save operating costs and increase produc-
tivity and product quality, staff training, increase customer 
loyalty. That is, companies that are socially responsible activ-
ities can function more effectively. Consequently, improving 
social responsibility can influence the level of performance 
improvement activities, taking into account the achievement 
of economic, environmental, social and legal objectives of the 
enterprise. Reconciliation of interests of internal and external 
business processes with enterprise objectives in all areas of 
activity can enhance the efficiency of socially responsible and 
productive activity of the enterprise at the same time.

There is a wide variety of concepts of social responsi-
bility of the enterprise, but the basic concept can be consid-
ered the duties A. Carroll and the concept of «stakeholders» 
(stakeholders) [1, 2].

Such a policy of the company provides that the task of 
the manager is to seek an optimal balance between the dif-
ferent interests of the participants in the internal and exter-
nal business processes and the interests of the enterprise it-
self. This concept is called «stakeholders» (stakeholders) and 
provides that the company is not simply pursuing financial 
interests, and has a social responsibility.

Social responsibility is inextricably linked to performance 
of the company because it can not be socially responsible 
without profit. US researcher Joel Makouer claims «most so-
cially responsible thing most companies can do is to be prof-
itable» [3]. Profit vazhena not only to reward investors, but 
also to pay fair wages, pay taxes, upgrade equipment, invest 
in charity, contribute to the prosperity of society in which the 
company exists.
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There are seven main groups of participants in internal 
and external business processes, to which the company is re-
sponsible: managers, shareholders, employees, customers, 
suppliers, local community, the state. If the company inter-
acts with them correctly and take into account their interests 
- it has a high level of social responsibility and corresponding-
ly high productive activities.

Through socially responsible operations, the company 
sells not only its economic objectives, but also shows the so-
cial effects of business activity participants internal and ex-
ternal business processes, which is carried out in conjunction 
with an activity and satisfies their interests.

3. The essence of spline interpolation
The comprehensive social responsibility indicator and 

generalizing enterprise activity productivity indicator were 
being calculated on the previous research stages [1, 2, 3, 4, 5, 
6, 7]. The next research stage is the determination of relation 
for those indicators and a development the model of their 
dependence.

The new chapter of the modern mathematics, which 
calls the theory of splines, has rapidly developed in recent 
years. Splines allows to effectively solve the problems of ex-
perimental dependency processing among the parameters 
that have enough complex structure [8].

Equally, the rational interpolation and the spline inter-
polation are one of the polynomial interpolation alternatives.

The basis of the spline interpolation contains the follow-
ing principle. The interpolation interval is divided into small 
segments (intervals), on each from which the function is giv-
en by the polynomial function of the third degree. The poly-
nomial coefficients are chosen by certain conditions, which 
are fulfilled (depending on the interpolation method). Com-
mon to all types of splines of the third degree requirements 
are a continuation of this function and passing through the 
specified points [8].

The main advantages of spline interpolation are its sta-
bility and low complexity. Systems of linear equations, which 
have to solve for the spline constructing, allow obtaining the 
polynomial coefficients with high accuracy [8]. Because the 
social responsibility influence of the enterprise activity per-

formance is the medium-term, and the spline interpolation 
of the third degree was being used for determination of their 
dependence model [9]. This step will allow not only deter-
mine a dependence for indicators, but also will establish what 
the period of time is need that an increasing of the enterprise 
social responsibility level will influence to the improvement 
of the performance level of its activity.

For this research, there are two data sets:
х is a set of the most comprehensive social responsibility 

indicators;
у is a set of the generalizing productivity [10] indicator of 

enterprise activity;
t is the time period (in this case, there are 2011–2015).
The system y(x) was being proposed, which is described 

with the help of the following parametric dependencies:

					     (1)

The system y(x) and the influence models were being 
built with the help of computer mathematical package Ma-
pleTM. The program automatically determines the possibil-
ity of going through the experimental points. Therefore, the 
model accuracy rating is not required.

4. Influence Models Building of the Social 
Responsibility Level on the Enterprise 
Productivity Level
The individual economic and mathematical influence 

model of the comprehensive social responsibility indicator to 
the generalizing enterprise activity productivity indicator for 
2011–2015 was being built based on a determination of this 
system. For example, economic and mathematical influence 
models in 2013 were presented in the Table 1.

Table 1. Economic and mathematical influence models 
of the comprehensive social responsibility indicator to the 
generalizing enterprise activity productivity indicator for 
2012–2013.
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The graphical interpretation of the economic and 
mathematical influence models of the comprehensive 
enterprise social responsibility indicator of the generalizing 
enterprise activity productivity indicator in 2011–2015 is 
shown in Figure 1.

Based on a fact that the reference value for the re-
searched parameters is 1, then the development dynamics 
of Enterprise 1 can be called positive (Figure 1a) generally. 
This model clearly shows the enterprise activity productivi-
ty dependence from the social responsibility in the medium 
term. For example, the comprehensive social responsibility 
indicator has increased in 2015, but the enterprise activity 
productivity has increased only in 2014. However, this enter-
prise could increase its social responsibility in 2015 and this 
action has led to increasing of the generalizing activity pro-
ductivity indicator.

community (aimed at the education development, health 
care, support for culture, arts, sports, non-profit organiza-
tions), and others [11, 12, 13, 14].

Every time, expenses to the listed above program have 
increased after slight increasing of activity productivity. The 
sharp productivity drop has occurred in the next year. Thus, 
Enterprise 2 loses the level of enterprise activity productivity 
not calculating its opportunities.

Enterprise 4 (Figure 2a) has a negative dynamics of a de-
pendence of the generalizing enterprise activity productivity 
indicator from the comprehensive social responsibility indica-
tor, which steadily declining during researched period. Enter-
prise management [12, 13, 14] has not any possibility of funds 
investing in equipment modernization, staff development, 
and market research due to shortfall net profit. Through an 
enterprise management policy, the social responsibility and 

The dynamics model of a dependence of the general-
izing activity productivity indicator from the comprehensive 
social responsibility indicator for Enterprises 2 is not enough 
stable, as is shown in Figure 4b. In general, the enterprise ac-
tivity productivity has quite low value, despite on the relative-
ly high social responsibility indicator.

The dependency of the indicators is observed in the me-
dium term. However, the enterprise management rather inef-
ficiently allocates expenses to the following: 

Implementing some programs on reducing the energy 
consumption and energy intensity of production.

Increasing energy efficiency.
Increasing expenses associated with the implementa-

tion of some programs to introduce new systems, quality 
standards, market research expenses, and establish a degree 
of customer satisfaction by product quality.

Distribution of investments related to the program im-
plementation to support the territory presence and local 

activity productivity levels are decreasing. Enterprise 4 needs 
an unpopular anti-crisis measures to get the net profit and, 
only after this action, we can re-pay attention to the social 
responsibility and the generalizing enterprise activity produc-
tivity indicator is lead to the reference value ‘1’.

Management of Enterprise 6 is quite irrational, led its 
policy of social responsibility. After sharply increasing its 
comprehensive indicator in 2011, the social responsibility in-
dicator level has almost unchanged. This trend has led to pro-
ductivity level fluctuations, which, after social responsibility 
level, is increased, then decreased again. If the enterprise’s 
management does not introduce new ways to enhance the 
social responsibility level, will not revise their policy about re-
source distribution, and spent money to the social initiatives, 
then the comprehensive social responsibility indicator can be 
reduced. Moreover, as a result, the generalizing activity pro-
ductivity indicator can obtain a significant drop in the medi-
um term, that happened in 2015.

Figure 1. The graphical interpretation of the economic and mathematical influence models of the comprehensive enterprise social re-
sponsibility indicator to the generalizing enterprise activity productivity indicator in time: (а) for Enterprise 1, (b) for Enterprise 2 (calculated 
and built by the authors).
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5. Conclusion
To determine the impact of CSR on the performance of 

the company developed economic and mathematical model 
using spline interpolation of the third degree. It is possible to 
determine the dependence of the parameters and establish 
exactly what length of time required for this impact. The re-
sults suggest that increasing social responsibility contributes 
in the medium term (1-3 years) increase the level of perfor-
mance of the company. This is due to growing confidence in 
the company by members of internal and external business 
processes.

This trend has led to productivity level fluctuations, 
which, after social responsibility level, is increased, then 
decreased again. If the enterprise’s management does not 
introduce new ways to enhance the social responsibility level, 
will not revise their policy about resource distribution, and 
spent money to the social initiatives, then the comprehensive 
social responsibility indicator can be reduced. Moreover, 
as a result, the generalizing activity productivity indicator 
can obtain a significant drop in the medium term, which 
happened in 2015.
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Summary
The impact of the complex index of social responsibili-

ty in general indicators proven productivity of the enterprise 
activity interpolation using spline interpolation of the third 

degree. This relationship is nonlinear. The economic-mathe-
matical model of the impact of the complex index of social 
responsibility for synthesis rate productivity of the enterprise 
activity and is displayed graphically.
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