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Currently, many different methods for assessing the effectiveness of corporative
social responsibility (CSR) of enterprises have been developed and applied. It
should be noted that there is no single approach and a unified method for assessing
CSR. However, further attempts are being made to find new methods and approaches
that would assess the company’s social responsibility within the adopted valuation
system, and improve existing ones. The article is devoted to the development of
scientific and practical recommendations for determining the assessment of the
level of social responsibility. An algorithm for calculating the level of corporate
social responsibility of enterprises has been proposed. After analyzing the existing
methods for determining the level of corporate social responsibility, it has been
proved that there are no ideal modern methodological approaches to measuring
the effectiveness of CSR, since the importance of certain areas of CSR is still
the subject of scientific discussion. Some of the methods of assessing CSR are
to match the results obtained with the established standards. Other methods are
based on the addition of the characteristics obtained through the use of standard
assessments, which also describe the effectiveness of CSR through the prism of
its impact on stakeholders, but which are not always measured in quantitative
indicators. The peculiarity of assessing the effectiveness of social responsibility
relations is the low level of manufacturability of management in this area. The
development of an assessment of the effectiveness of social technologies, despite
all their diversity and diversity of social investments, lags far behind the requests
of practice. Assessment of corporate social responsibility should be considered
as a process of evaluation as well as quantitative or qualitative expression of the
state of socially responsible activity of the company. The Harrington’s desirability
function is proposed for building a generalized indicator of corporate social
responsibility of enterprises.
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B nmanwuii gac po3po0eHO 1 3aCTOCOBYEThCS O€3J1iY PI3HUX METOUK OIIHKU PiBHS
e(heKTUBHOCTI +KOPIOpaTHBHOI coriayibHol BinnoinansHocTi (KCB) xommnaHii.
B nmanmii yac He icHye €auUHOrO migxomy i emuHOi MeTomuku omiHnku KCB,
MpoTe, 3IHCHIOIOTHCS MOAABIII CITPOOH MOIIYKY HOBUX METOJIB 1 MiXOMIB, SKi
JIO3BOJIHJIH O OI[IHUTH COIiaTbHY BiIIOBIAIEHICTh KOMITaHIi B paMKaX MPUHHATOL
OIIIHOYHOI CHCTEMH, 1 BIOCKOHAIUTH BXKe iCHYI04i. CTaTTIO IPUCBIUEHO pO3po0IIi
HAyKOBO-TIPAKTUYHUX PEKOMEHIAIIN MI0I0 BU3HAUYEHHS OI[IHKH PiBHS COIiaIbHOL
BiJIMIOBiJAJIFHOCTI Ta 3aIIPOITIOHOBAHO aTOPUTM PO3PAaXyHKY PiBHA KOPIOPATHBHOI
comiaibHOI BIAMOBIAANBHOCTI MIANPHEMCTB. B pesynmsrari aHamizy iCHYROUHX
METOMIB BH3HAYCHHS PIBHS KOPIOPATHBHOI COMIadbHOI BiAINOBIJAIILHOCTI,
JIOBEJICHO, 1110 1IeIbHIX CY4aCHHX METOAOJIOTIUHHX MiIXOIB 0 BUMIPIOBAHHS
epexruBHocTi KCB Hemae, ockijbky BaxIUBICTh Okpemux HanpsiMkiB KCB Bce
Ie € MPeIMETOM HaykoBoi muckycii. Jleski 3 metonuk ominku KCB momsrarors
B 3ICTaBJICHHI OTPUMAHUX PE3YJbTaTiB 3 BCTAHOBJICHUMH CTaHAapTaMu. [HImi
METOAMKHU IPYHTYIOThCS Ha JIOIOBHEHHI OTPUMAaHMX 32 JIOTIOMOT'0I0 3aCTOCYBaHHS
CTaHIIAPTHUX OI[IHOK XapaKTECPHUCTHK, SKi TaKOK OIMUCYIOTh PE3yJIbTaTHBHICTH
KCB ugepes nmpusmy ii BIUIHBY Ha CTEHKXOIACPIB, aje sKi MPH IIbOMY HE 3aBXKIH
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BUMIPIOIOTECS B KUTBKICHUX IMOKa3HHKaX. OcoONMBICTIO OMIHKHA e(heKTUBHOCTI
BITHOCHH COIiaJIbHOI BiJIOBIJANFHOCTI € HU3BKHHA PIBEHb TEXHOJIOTiYHOCTI
yopaBimiHHS B gaHiit cdepi. Po3poOka OmiHKM eQEeKTHBHOCTI COIiaTbHUX
TEXHOJIOT1H, He3Ba)KarouM Ha BCi iX PI3HOMAHITTA 1 PI3HOMAHITTS COIiaIbHUX
IHBECTHIII, 3HAYHO BiACTAa€ BiJ 3anmuTiB TpakTUKH. OIIHKY KOPHOPAaTUBHOI
COL[ialIbHOT BIAMOBIJAIBHOCTI MOTPIOHO PO3MIISIATH SIK MPOIIEC OILIHIOBAHHS Ta
KUTbKICHE a00 SIKICHE BUPa)KCHHS CTaHY COIabHO BiAMOBINATBHOT HisUTBHOCTI
KoMIaHii. B cTaTTi 3arnponoHoBaHO BUKOPHUCTOBYBATH 1151 [TOOY/I0BU y3arajibHEHOTO
MOKA3HHUKA KOPIIOPATUBHOI COIIAIbHOI BiIMOBINATBHOCTI HIAMPUEMCTB (DYHKIIIO
Oaxxanocti XappiHITOHA.

Analysis of recent researches and publications

The works of foreign scientists such as: W. Fredenburg,
D. Emerson, K. Clark, B. Ruf, K. Muralidhar, K. Paul and
other authors are devoted to the issues of social efficiency,
social effectiveness, social impact of investments. An
interesting approach to evaluating the effectiveness and
measuring the socially responsible activities of companies
is the methodology has been proposed by Ruf, Muralidhar
and Paul. This approach is based on the distribution
of the significance of CSR indicators and meets the
basic requirements for CSR measurement tools. The
methodology provides a reflection of various parameters
of social responsibility of business, and does not depend on
the characteristics of the company; it’s based on measuring
not perceptions and ideas but the socially oriented activities
results, and reflects the values of the stakeholder groups
chosen for analysis [1, p. 119-133].

The methodology of S. Waddock and S. Graves uses KLD
Index (Kinder, Lydenberg, and Domini), which is one of the
most used indexes. All fixed indicators inside the directions
are assigned equal significance (weight of the indicator), and
weight (significance) of all negative indicators are deducted
from the amount of weights of positive indicators. As a result,
the company’s social responsibility index is calculated. It
could be showed that companies effectively implementing
corporative social responsibility can be ineffective in terms
of other ratings [2, p. 303-319].

Foreign scientists Krychevsky N.A. and Goncha-
rov S.F. [3, p. 130-148] offer a system for assessing
the level of enterprises corporate social responsibility
on the basis of quantitative and qualitative indicators.
Quantitative indicators include social responsibility
indicators to employees, social responsibility indicators
to society (community) and indicators of environmental
responsibility. The authors attributed to the qualitative
indicators: a presence or absence of a valid collective
agreement at the enterprise; a presence or absence of
a separate structure responsible for the implementation
of social responsibility measures; the existing practice of
social reports compiling, etc.

Domestic scientists also pay a lot of attention to
determining the level of corporate social responsibility. For
example, Hrytsina L.A. proposes to apply a normative and
indicative approach to the assessment of corporate social
responsibility [4, p. 9-10].

Berezina O.Y. [5, p. 98—100] proposes a methodology
for determining the rating of social responsibility of
the corporation in the field of labor relations on the

basis of quantitative assessment of CSR, which allows
to compare incomparable partial indicators (by units of
measurement).

The purpose of the article

The purpose of the article is the analysis of methods for
assessing corporate social responsibility and assessment
of corporate social responsibility of enterprises of the
Zaporozhzhia region using the Harrington desirability
function.

Presentation of the main material

As a result of the review and analysis of existing
methods of enterprise corporate social responsibility level
estimation the methods that can be used were revealed:

» method of enterprise corporate social responsibility
level integral estimation;

* rating of corporate social responsibility level of
enterprises, branches, regions and entities;

* matrix modelling of enterprise corporate social
responsibility level estimation.

At the same time, when analyzing the main advantages
and disadvantages of these methods, it was found that the
best method for our research is to use a combined method
of integrated assessment of enterprises corporate social
responsibility level.

The use of this method and the design of enterprises
corporate social responsibility model uses financial
reporting indicators, inputs: staff working hours using
as percentage of working time fund (x/), unemployment
level, % (x2), employment level, % (x3), average
monthly wage per employee, UAH (x4), wage arrears as
percentage of average annual payroll (x5), part of workers
who have not been paid their wages on time as percentage
of average number (x6), number of workers employed in
conditions that do not correspond to hygienic conditions
(as percentage of average staff number) (x7), number of
work-related injuries per 1000 employeers (x8), number of
workers who have learned new occupations (as percentage
of average staff number) (x9), staff turnover (as percentage
of average staff number) (x/0), number of employees
covered by collective agreements, % (x//), level of
fulfilment of collective bargaining obligations, % (x/2),
level of fulfilment of collective wage obligations, % (x13),
level of compliance with labour protection obligations
under collective agreements, % (x14).

Based on these indicators the integral estimation of
enterprise corporate social responsibility level based on
expert peer rewiews has been performed.
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For analysis the activities of enterprises Dniprospetsstal,
ZTMK, ZTZ, Zaporishkoks for the length of 2015-2017
years were reviewed.

Formation of main requirements to corporate
social responsibility model is one of the first stages of
researches. For this model to be usable for further analysis
of corporate social responsibility level, it must correspond
to its attributes.

The main corporate social
estimation model requirements are:

* it should reflect common features of review of
enterprises corporate social responsibility;

* be adequate and produce results close to reality;

* use of the model for management decision-making;

* enable the comparison of several enterprises;

* enable identification of the most responsible objects.

In addition, the model should be implemented in
a preferably accessible software environment and, if input
data are changed, it should generate a correct response
to the task.

However, having a large number of output indicators
makes corporate social responsibility analysis difficult,
cumbersome, less informative and has a negative impact
on weights. To address this problem, it was suggested that
a consecutive matching mechanism be used, with inputs
grouped into four core groupings. A summary indicator
is defined for each group, which contains a number of
calculated outputs. Based on research, corporate social
responsibility indicators groups were allocated:

 indicators of production development
employment efficiency (x/) — indicators x/ — x3;

* indicators of timeliness and pay (x2) — indicators x4 — x6;

* indicators on working conditions and social
protection (x3) — indicators x7 — x10;

* indicators that describe the extent and level of
collective bargaining (x4) — indicators x// — x14,;

After each indicator is determined, taking into account
their weights, the integrative corporate social responsibility
indicator is determined. A description of the model domain
space is presented in the Tab. 1.

responsibility  level

and
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One of the most convenient ways of constructing
a generic corporate social responsibility indicator is the
Harrington desirability function. The general function
is based on the idea of converting the natural values of
the individual indicators into an unambiguous scale of
desirability. The generalized desirability function is the
geometric mean of the individual optimization parameters:

D:m/ﬁ[di,

where D — generalized desirability function (generalized
corporate social responsibility indicator); m = 4 — sets of
factors number (see. tab. 1); d — partial desirability

d,= exp(-exp(-G)), @)

where G, — group-based integrative indicator of i-th group.

As a result, the description of the model structure

(Fig. 1), in which the weights of inputs are calculated
according to the Fischburn rule has been built:

2(n-N, +1)
w,=————"
n(n+1)
where w, — weight of j-th indicator; N, — range of j-th
indicator (table 1 shows ranked figures); n — total amount
of indicators.
Normalized values of j-th indicators are calculated by
formula:

o

3)

., j=Ln,

» x'_xmin

xj=—2—1 j=1n,

Xy =
where x;“”, x}“i“ — the maximum and minimum value of all
similar enterprise inputs.

Based on the model structure, an algorithm for
calculating the level of corporate social responsibility of
enterprises has been developed and is shown in the fig. 2.

The model interface is implemented with the program
MS Excel.

The model provides the following results:

* identification of indicators for measuring corporate
social responsibility;

* establishing standard
corporate social responsibility;

indicators for measuring

Table 1 — Forming the feature space of the corporate social responsibility level estimation model

. . Dniprospetsstal ZTMK 7TZ Zaporishkoks
Indicator | Weights 16 17 15 16 17 15 16 17 15 16 17
xI 0,5 86,4 | 882 | 868 | 793 | 80,5 | 81,5 | 86,6 | 853 | 863 | 872 | 855 | 864
x2 0,33 72 | 79 | 85 | 138 | 141 | 146 | 97 | 100 | 107 | 7.1 | 64 | 61
3 0,17 60,9 | 59.1 | 580 | 503 | 50,0 | 494 | 564 | 56,0 | 552 | 593 | 597 | 60,6
x4 0,5 44 | 51 | 69 | 50 | 60 | 78 | 42 | 51 | 69 | 37 | 45 | 63
x5 0,33 30 | 30 | 19 | 79 | 114 | 123 | 30 | 41 | 10 | 72 | 53 | 08
6 0,17 16 | 1,0 | 03 | 123 | 48 | 121 | 1,0 | 21 | 1,0 | 08 | 1,7 | 06
X7 0,4 40,8 | 41,6 | 42,1 | 43,9 | 512 | 47.1 | 350 | 37.6 | 368 | 225 | 23.0 | 24,0
8 0,3 06 | 07 | 04 | 06 | 05 | 07 | 06 | 07 | 05 | 07 | 05 | 06
X9 0,2 30 | 29 | 26 | 36 | 32 | 1,1 | 28 | 23 | 22 | 17 | 16 | 15
x10 0,1 262 | 258 | 286 | 240 | 17.8 | 21,0 | 21,5 | 234 | 251 | 27.6 | 242 | 269
11 0,4 782 | 81,8 | 75,1 | 84,6 | 85,7 | 840 | 850 | 81,5 | 82,7 | 822 | 841 | 844
xI2 0,3 872 | 93,6 | 899 | 950 | 935 | 940 | 81,6 | 858 | 847 | 98,1 | 83,4 | 862
xI3 0,2 88,1 | 980 | 999 | 83,1 | 859 | 847 | 847 | 988 | 964 | 90,7 | 97,1 | 90,9
x4 0,1 894 | 993 | 87,7 | 851 | 869 | 99,1 | 82,6 | 88,0 | 96,9 | 88,3 | 80,0 | 84,1
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OUTPUTS

Generic
orporate social
responsibility

indicator

D

INPUTS:
e staff working hours using as
percentage of working time fund (x/), UNCONTROLLABLE
e unemployment level, (%) (x2), VARIABLES
e employment level, % (x3), .
x;,(j € 1,14)
e average monthly wage per employee, J
UAH (x4), inputs
e wage arrears as percentage of
average annual payroll (x5),
e part of workers who have not been @
paid their wages on time as percentage of MATHEMATICAL
average number (x6), CORRELATIONS OF
e number of workers employed in MODEL
conditions that do not correspond to c
hygienic conditions (as percentage of j‘> [m :>
average staff number) (x7), D= "J,'H d,.
e number of work-related injuries per \ =
1000 employeers (x8), d; =exp(-exp(-G,))
e number of workers who have learned
new occupations (as percentage of average ﬁ
staff number B) (x9),
e staff turnover (as percentage of CONTROLLABLE
average staff number) (x70), VARIABLES
e number of employees covered by .
Weights

collective agreements, % (x/1),

e level of fulfilment of collective w;, (j € 1,14)
bargaining obligations, % (x12),

e level of fulfilment of collective wage
obligations, % (x13),

e level of compliance with labour
protection obligations under collective
agreements, % (x14).

Fig. 1 — Description of the model structure

Input of initial data

v
Calculation of indicators x;,(j € 1,n)
v
| Calculation of normed indicators X;,(j € 1,n) |
v
| Calculation of weights w;,(j € 1,n) |

v

Calculation of group-based integrative indicators G,(i € 1,m)
v

| Calculation of partial desirability d, = exp(—exp(-G;,)) |
v

|J’.|J

Calculation of generalized desirability function [ = "‘||H d,.

i=1

End

Fig. 2 — Corporate social responsibility ratio calculation algorithm
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* identification of integrated indicators to measure
corporate social responsibility;

« using Fischburn rule for weight indicators estimation;

» using general desirability function Hurrington for
rating creation.

The obtained model then produced such results:

* a table construction with the input data of a number of
Ukrainian enterprises, which will be used for further analysis;

* a table calculation with modelled indicators for each
research subject;

* calculation of the standard values of the level of
corporate social responsibility;

* calculation of the Fishburn Rule weights was carried
out to proceed to the calculation of the group summaries by
an additive matching;

« integrated indicator calculation using Harrington
desirability function, that allows the numerical quality of
the object to match the verbal value of desirability.

Calculations are shown in the following tables 2—4.

Enterprises with low corporate social responsibility,
must show a negative result at the end of the calculation,
namely — on the Harrington desirable scale, the function

Table 2 — Weighted scores
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interval shall be between 0 and 0,37. A diagram showing
the level of corporate social responsibility of enterprises
was constructed on the basis of research data (Fig. 3).

Analysing the results of calculations and studies on the
basis of the built model for the evaluation of integrated
indicators of corporate social responsibility of Zaporizhzhia
enterprises it can be concluded that under the Harrington
Universal Scale, the enterprises reviewed provide an
adequate level of corporate social responsibility.

Conclusions. After analyzing the existing methods for
determining the level of corporate social responsibility,
one can see that there is no ideal methodological approach
the CSR effectiveness measuring, since the significance
of certain areas of CSR is still the subject of scientific
discussion. The results of statistical analysis of the
application of the Data Envelopment Analysis (DEA)
methodology and methods based on the distribution of the
indicators significance (the method of equal significance,
the method of Ruff, Muralidhar and Paul, the Waddock and
Graves technique using KLD data), show that companies
effectively implement CSR in accordance with DEA can be
ineffective in terms of other ratings.

Indicator Dniprospetsstal ZTMK 7TZ Zaporishkoks
15 16 17 15 16 17 15 16 17 15 16 17
x1 43,2 44,1 43,4 39,65 40,25 40,75 43,3 42,65 43,15 43,6 42,75 43,2
x2 3,6 3,95 4,25 6,9 7,05 7,3 4,85 5 5,35 3,55 3,2 3,05
x3 30,4 29,55 29 25,15 25 24,7 28,2 28 27,6 29,65 29,85 30,3
x4 2,2 2,55 3,45 2,5 3 3,9 2,1 2,55 3,45 1,85 2,25 3,15
x5 1,5 1,5 0,95 3,95 5,7 6,15 1,5 2,05 0,5 3,6 2,65 0,4
X6 0,8 0,5 0,15 6,15 2,4 6,05 0,5 1,05 0,5 0,4 0,85 0,3
x7 20,4 20,8 21,05 21,95 25,6 23,55 17,5 18,8 18,4 11,25 11,5 12
x8 0,3 0,35 0,2 0,3 0,25 0,35 0,3 0,35 0,25 0,35 0,25 0,3
x9 1,5 1,45 1,3 1,8 1,6 0,55 1,4 1,15 1,1 0,85 0,8 0,75
x10 13,1 12,9 14,3 12 8,9 10,5 10,75 11,7 12,55 13,8 12,1 13,4
x11 39,1 40,9 37,55 423 42,85 42 42,5 40,75 41,35 41,1 42,05 42,2
x12 43,6 46,8 44,95 47,5 46,75 47 40,8 42,9 42,35 49,05 41,7 43,1
x13 44,05 49 49,95 41,6 42,95 42,35 42,35 49,4 48,2 45,35 48,55 45,5
x14 44,7 49,65 43,85 42,55 43,45 49,55 41,3 44 48,45 44,15 40 42,1
Table 3 — The results of the sequential matching procedure
Indicator Dniprospetsstal ZTMK YAV Zaporishkoks
15 16 17 15 16 17 15 16 17 15 16 17
K1 77,25 77,6 76,7 71,7 72,3 72,75 76,35 75,65 76,1 76,8 75,8 76,55
K2 4,5 4,55 4,55 12,6 11,1 16,1 4,1 5,65 4,45 5,85 5,75 3,85
K3 35,3 35,5 36,85 | 36,05 | 36,35 | 34,95 | 29,95 32 32,3 26,25 24,65 26,5
K4 171,5 186,4 176,3 173.,9 176 180.,9 167,0 177,1 180,35 179,65 172,3 172,8
Table 4 — Calculation of desirability function
Indicator Dniprospetsstal ZTMK 7TZ Zaporishkoks
15 | 16 | 17 15 | 16 | 17 15 | 16 | 17 15 | 16 | 17
Normalized values
K1 0,63 1,00 0,00 0,00 0,57 1,00 1,00 0,00 0,64 1,00 0,00 0,75
K2 0,00 1,00 1,00 | 030 | 0,00 1,00 | 0,00 1,00 | 023 1,00 | 095 | 0,00
K3 0,00 0,13 1,00 0,79 1,00 0,00 0,00 0,87 1,00 0,86 0,00 1,00
K4 0,00 1,00 0,33 0,00 0,30 1,00 0,00 0,75 1,00 1,00 0,00 0,07
Desirability function
| 041 | o061 | 054 | 045 | 051 | 059 | 043 | 057 | 060 | 068 | 043 | 050
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Fig. 3 — Desirability function of corporate social responsibility
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