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USING THE EXPERT ASSESSMENTS TO DETERMINE THE IMPORTANCE OF QUALITY
AND EFFICIENCY INDICATORS OF ENVIRONMENTAL MANAGEMENT

The process of using the expert assessments to determine the importance of quality and effectiveness of environmental management is
researched in this article. The expert determination is given. Using the coefficient of concordance is established that there is a certain order
in relation to the indicators of importance of the effectiveness of environmental management in the results of the examination. It has been
determined the degree of each expert’s influence to the generalized groups co-ordination. The degree of co-ordination has been determined
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JNoszoBcbka H.M. BUKOPUCTAHHA EKCNEPTHUX OLUIHOK AnNA BU3HAYEHHA BAXITMBOCTI NMOKA3HUKIB AKOCTI TA
E®EKTUBHOCTI EKONOINYHOro MEHEOXXMEHTY

Y cratTi 34iiCHEHO [OCNIgKEeHHSI NPOoLecy BUKOPUCTAHHA €KCMEPTHMX OLHOK ANs BU3HAYEHHSI BaXNMBOCTI MOKA3HUKIB AKOCTI Ta
e(PeKTMBHOCTI €KOMNOrYHOro MeHeXMEHTY. HaBefeHO BU3Ha4YeHHs ekcrnepTa. 3 4ONOMOrow KoedilieHTa KOHKOpAaL,ii BCTaHOBMEHO, L0
B pesynbraTax eKCcnepTuan € NeBHUN NOpsSAOK CTOCOBHO MOKa3HWKIB BaXTMBOCTI €(PEKTUBHOCTI €KONOTYHOro MeHeKMeHTY. BuaHayeHo,
B SAKil Mipi KOXKHUIA €KCMEePT BNSMBAE Ha y3aranbHEHY Y3roMKeHHICTb rpynu. BuaHayeHo CTyniHb y3roaKeHoCTi JyMOK eKCnepTiB.

KntouoBi cnoBa: ekonoriyHni MeHeKMEHT, SKICTb EKOMOMNYHOr0 MEHEAXXMEHTY, €PEKTUBHICTb €KOMNMOTYHOr0O MEHeMKMEHTY, Koedi-
LiieHT KOHKOpAaLii, ekcnepTn3a, peCypCOEMHICTD.

Nososckas H.H. UCMONb30BAHUE 3KCMEPTHbLIX OLIEHOK A5l ONPEQENEHWSA BAXXHOCTU NOKA3ATENEN KAYECTBA
N 3OPEKTUBHOCTU IKOJIOMMHYECKOIO MEHEDKMEHTA

B craTbe nposeneHo nccnefosaHve npoLlecca UCnonb3oBaHNA 3KCMEePTHbIX OLEHOK A8 onpeaeneHns BaXHOCTU nokasaTenei Ka-
4ecTBa 1 3PEKTUBHOCTM SKOMOTMHECKOro MeHemkMeHTa. MNprseneHo onpeaeneHuns akcnepta. C nomoLLbio koaddurumneHTa koHkopaa-
LMW YyCTaHOBIIEHO, YTO B pe3yrkTaTax 3KCrnepTu3bl €CTb onpeaeneHHbI NopsaoK OTHOCUTENbHO NMoKasaTenei BaXHOCTU 3PMEKTUBHOCTH
aKonornyeckoro MeHemxkmerTa. OnpeaeneHo, B Kakoil Mepe Kaxiblil 3KCnepT BnMAeT Ha 060OLLEHHYI0 COrmacoBaHHOCTL rpynmibl.

Onpep,eneHa CTeneHb COrnacoBaHHOCTU MHEHUI OKCMepToB..

KntoyeBble croBa: 9KOMorM4ecknin MEHEIKMEHT, Ka4eCTBO 3KOMOMMYECKOro MEHeMKMEHTa, 3PAEKTUBHOCTL KONOMMYECKOro Me-
HeIKMEHTA, KO3(MULIMEHT KOHKOPZAALIMM, SKCNEPTU3A, PECYPCOEMKOCTb.

Statement of the problem. Indicators of quality and
efficiency of environmental management are the basis
for determining the efficiency of the environmental
management system’s functioning. It is necessary to
carry out the examination to determine the importance
of indicators of quality and efficiency of environmental
management that gives you the opportunity to specify
a particular order in the relative importance of perfor-
mance indicators for environmental management.

Analysis of recent researches and publications.
Issues of environmental management at the enterprises
in the current economic conditions has been researched
by such domestic and foreign scientists as S.E. Derjag-
uina, V.A. Astafyeva, N.N. Strukova, L.V. Strukov,
V.G. Potapenko, V.V.Karmanov, G.S. Arzamasova,
B.C. Karmanova and other.

The selection of unsolved the problem. Taking note
of the urgency of environmental problems in modern
enterprises, the problem of defining the importance of
indicators of quality and efficiency of environmental
management appears.

The purpose of the article. To propose a method-
ology of research the process of the using the expert
assessments to determine the significance of indicators
of quality and efficiency of environmental management.

The main material. To account for the significance
of each of the indicators in the quality and effective-
ness of environmental management need to carry out
the examination. In this case you need to refer to the
opinion of experts. An expert is a competent specialist
on a particular issue, whose estimates and judgments
about the examination object are taken into account
when you make a decision. The predicted expert assess-
ment reflects the individual views of experts about the

prospects for the development of the object and bases
on the mobilization of professional experience and
intuition. Under the expertise we understand the mea-
surement of certain characteristics of an object before
making a decision.

Examination of the importance of indicators for
environmental management is carried out in the fol-
lowing stages:

1. Statement of the examination purpose is the deter-
mining the role of each indicator in the scorecard assess-
ment of the effectiveness of environmental management;

2. The construction of examination objects or their
characteristics — the system of indicators of the 6 main
characteristics of the effectiveness of environmental
management in dynamics of 2009-2013 on the totality
of the studied companies.

3. Establishment of an expert group (see tab. 1).

4. Definition of expert assessment and presentation
of expert examinations — questionnaires.

5. Caring out the examination is the distribution
and organization of feedback with the experts who live
in different cities.

6. Processing and analysis of examination results.

7. Re-examination, if there is a need to clarify or
convergence of experts’ opinions in the expert survey
this stage is not applied because a highly professional
group of experts provided assessments that have a high
degree of consistency. And gradual process of experts’
elimination with the calculation of the consistency of
opinions for remained experts, allowed to determine
the range of experts with an original point of view,
which differs from total. If necessary, you can conduct
a further survey for the installation of explanations for
these differences.
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8. The formation of variants of the recommenda-
tions is based on the highest summarizing assessment
of indicators of environmental management.

The analysis of competence in the present study
should be carried out with the help of special question-
naires. In the answers the candidates have demonstrated
their business and professional qualities, as well as ana-
lytical skills. To determine whether a potential expert
meets the demands the questionnaire was used. Experts
in determining the importance of performance indicators
for environmental management were environmentalists
and senior managers of the food industry. Experts in
determining the importance of quality indicators for
environmental management have been the teacher of
ecology, biology, engineer, medical officers, specialist
sanitary-epidemiological station, forestry workers and
veterinarian. Additionally, the assessment of the com-
petence of the expert was proposed. Each expert deter-
mined the measure of his knowledge on the subject, in
other words he had made a self-assessment on al0-point
scale. The value of score for self-assessment: 0 — the
expert does not understand the issue; 1, 2, 3 — expert
versed in the issue little, but it belongs to the circle of
his interests; 4, 5, 6 — expert versed in the issue satis-
factorily, but he is not directly involved in the practical
solution it; 7, 8, 9 — expert versed well in the issue, he is
involved in practical decision; 10 — issues belong to the
circle of narrow specialization of the expert.

It is established that in the given results there is a
certain order in the relative importance of indicators
for environmental management (tab. 1) and there is an
ability to determine their actual ratings. This is evi-
denced by the sum of squared deviations and the coef-
ficient of concordance, which allowed us to assess the
degree of consistency in the opinions of experts (m —
number of experts; n — number of signs).
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Since the value corresponds to the significance level

that is within (0,0053; 0,015), the hypothesis of incon-

sistent opinions of experts reject with probability of

error that does not exceed 0.015. Concordance factor

takes values from 0 to 1. The higher the value of coef-

ficient of concordance, the higher the degree of con-

sistency of expert opinions. When w=1 there is con-

sistency of experts opinions; if w=0, the consistency is
almost absent.
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Statistical significance of the coefficient of concor-
dance has been tested by Pearson criterion ;.
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The calculated value of }(,2,, is compared with the

table value (m—1) degrees of freedom and a confidence
level (P=0,95 or P=0,99). If )[i>}(f,,,,g, the coefficient

of concordance is significant, if Z;>}(,ib,e, it is neces-
sary to increase the number of experts. For the survey
at 10-1 degrees of freedom and P=0,95 x.,.=3,325, and
for P=0,99 x.,.,=2,088. And in both cases, Z,z,>7(fzb1e,
therefore, the coefficient of concordance is statistically
significant.

We can finally arrange the indicators of environmen-
tal management on their importance according to the
sums of the numbers . So, the indicator “of the amount
of used water per manufactured products” takes the
first place, “the volume of emissions (carbon dioxide),
which falls per unit of manufactured products”, the sec-
ond place, “the carrying capacity of an enterprise” — the
third place, “pollutant emissions in kilograms per unit
of output” the fourth place, “pollutant emissions in the
current year as a percentage of the emissions in the base
year” — the fifth; “total amount of waste and the dynam-
ics of their compliance with the limits” — the sixth place.

When assessing the consistency of experts’ opinions
it is important to determine the degree of each expert
affects generic consistency group. For this one expert
consistently excludes from the calculation and the coef-
ficient of concordance calculates without consideration
of the views of the excluded expert (see tab. 2).

Therefore, the exclusion of the second, ninth and
tenth of experts has a positive effect on the consis-
tency of experts’ opinions. On the contrary, alternately
off 1st, 3rd, 4th, 5th, 6th, 7th, 8th experts reduce
the overall coherence of the entire group. And equally
reduces the coherence of the views exclude 3rd, 4th,
6th, 7th experts to 0,8899.

The exception of the 1st, 5th and 8th experts reduce
equally the coherence to 0,8956. An exception from
the aggregate of the individual experts that having an
original point of view must be done with great care. In
the process of multistage expertise we can see the pos-
sible cases when such experts will attract to their side
a significant part of the group.

The range of experts’ opinions which essentially
reflects the consistency of the views assessed, except

Table 1
The results of the survey regarding to the importance of performance indicators environmental management
Inde Expert’s number
X
1 2 3 4 5 6 7 8 9 10
Self-assessment 10 10 10 10 10 10 10 10 10
1 |The carrying capacity of an enterprise 19 21 18 17 18 15 17 17 14 13
Emissions into the atmosphere (carbon
2 dioxide) per unit of product produced 15 14 19 18 19 23 21 16 15 14
3 | Number of used water per unit of output 34 33 29 33 34 35 36 37 31 30
Pollutant emissions in kilograms per unit
4 of output 14 13 15 13 13 12 12 14 17 17
Emissions pollutants in the current year
5 |relatively to the percentage of the emis- 10 8 11 10 6 8 8 9 5 8
sions in the base year
Total amount of waste and the dynamics
6 of their compliance with the limits 8 1 8 9 10 7 6 7 8 8
The total score 100 100 100 100 100 100 100 100 100 100

Grouped by the author according to the results of a survey of experts
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Table 2
Assessment of the consistency of survey results on the importance
of performance indicators environmental management system indicators variation
. rating (scales for . square (standard) | Coefficient

Indicator multivariate mean) variance mean deviation of variation
The carrying capacity of an enterprise 16,9000 5,6556 2,3781 0,1407
Emissions into the atmosphere (carbon diox-
ide), which falls per unit of manufactured 17,7000 8,0111 2,8304 0,1599
products
The number of used water falls on unit made 34,2000 55111 2,3476 0,0686
products
Emissions of polluting substances in kilograms,
that are unit made products 14,2000 4,8444 2,2010 0,1550
Emissions of pollutant§ in the.current year as 8,6000 92,9333 1,7127 0,1992
a percentage of the emissions in the base year
Total amount of waste and the dynamics of
their compliance with the limits 8,4000 2,2667 1,5055 0,1792

for the coefficient of concordance, with the help of
other statistical indicators, including (see tab. 2)

The system of indicators reflects the degree of con-
sistency of opinion in general (coefficient of concor-
dance) and in separate directions. Basically, for indi-
vidual indicators, such estimates are consistent. But
the greatest degree observed in terms of “the amount
of water used per manufactured products” (the coeffi-
cient of variation 0,0686 or 6,86%) and “the carrying
capacity of an enterprise” (the coefficient of variation
0,1407 or 14,07%). The most variable of the experts’
assessmenst relate to the indicator “Total amount of
waste and the dynamics of their compliance with the
limits” (the coefficient of variation 0,1792 or 17,92%)
and the indicator “Emissions of pollutants in the cur-
rent year as a percentage of the emissions in the base
year” (the coefficient of variation 0,1992 or 19,92%).

Conclusions. The main advantages of these methods
are the maximum utilization of individual experts’ abil-
ities and minor psychological pressure on the individ-
ual performer. However, these methods are almost not
suitable to predict the most common strategies because
of limited knowledge of one expert specialist on the
development of related fields of science. To avoid (or
reduce the impact) of such a defect we can use the col-

lective methods of expert estimations. The essence of
collective expert assessment for the development of the
projections is in the definition of agreed expert opinion
on perspective directions of development of object of
forecasting, previously formulated by individuals, and
the evaluation of trends in the development of object
that cannot be determined using other methods (e.g.,
analytical calculation, experiment, etc).
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