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3 oTpuMaHuX HaOOpiB €PEKTUBHUX TOYOK 3AJIC)KHO BiJl MONITUKU OaHKY, Cy0 €KTHBHOI IyMKH TOJIOBH MPABIIHHS YM 1HIIUX
(axTopiB BUOMPAIOTH OJMH Habip mapameTpiB KepyBaHHs. Bu3HaueHi KpeJuTHI i JETIO3UTHI CTaBKH JAIOTh MOXJIUBICTh CIUIAHYBaTH
JisUTBHICTH GaHKY Y JIOBFOCTPOKOBOMY IEPiOi.

BucHoBKH. 3anporIOHOBaHa MOJIENb IPYHTYETHCS Ha CMM01031 TBOX OaHKIBCBKUX TEOpiil: BUPOOHHUYIH Teopii, sika CTBEPIKYE,
mo 0aHK € MiANPHEMCTBOM 3 BUPOOHHUITBA TpomieH, 1 Teopii (iHAHCOBHX IHCTHTYTIB, sSKa Ja€ 3MOTY 3aCTOCOBYBAaTH €KOHOMIUHI
MMOKAa3HUKH JIJISI OLIHKU OaHKY.

Amaniz rpadikiB (puc. 1, 2) cBigYuTh NMPO Te, II0 3HAYCHHS MOKA3HWKIB T'YABUTY 1 JIKBIAHOCTI Bipi3HAIOTHCS, TOOTO €
HEOOXiZHICTh mudepeHuiamii crparteriii 0aHKIBCHKOT HisIIbHOCTI. J{Is1 3MEHIIEHHS piBHS PU3UKY OaHKIBCbKAa yCTaHOBAa IOBHHHA
3alydaTd JETMO3UTH 1 (I3MYHUX, 1 IOPUIUIHUX OCi0, aJpke Il BKJIAJHUKU pearyloTh Ha 3MiHH €KOHOMIYHOI CHTYyamii Mo-pi3HOMY:
MOKH Big0yBaeThCs criaj BKIAAIB Qi3uuHMUX 0Ci0, 6aHK MOYKE BUKOPHUCTOBYBATH KOIITH IOPHIHYHHUX.

Po3B’s13aHHS MoJeni 3BOAWTHCA IO 3a/1adi BEKTOPHOI onTHMi3amii. Y pe3yiabpTaTi OTpUMaHO MHOXXHHHU ONTHMAJIbHUX TOYOK,
SIKUM BIIIOBINAIOTh 3HA4YEeHHS KPEJUTHHX 1 JEMO3UTHUX CTaBOK. Bubip omHoro nHabGopy craBok Oyne BH3HA4YaTH CTpPATeTiio
0aHKIBCBKOI YCTaHOBH.
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SUSTAINABILITY INDICATORS - CATEGORISATION, USAGE, TRENDS
AND BASIS FOR MULTI-CRITERIA EVALUATION

Introduction. A new era of business relations is coming in the beginning of the new millennium — an era of extended
corporate social responsibility and open stakeholder dialogue. More and more companies realise that it is time to use more
holistic approach in their activities. The accent only on economic growth is not sustainable enough because too many important
issues are not considered. Nowadays it becomes crucial to encompass more aspects than before. The stakeholder pressure and
economic incentives from responsible environmental and social behaviour are among the main reasons. Therefore, it is important
to understand how to measure, evaluate and control this growing multidimensionality. This report tries to offer a possible answer,
presenting results from profound studies of the literature and practice, an attempt for categorisation of the most widespread
sustainability indicators, conclusions about their usage, and some contemporary trends. To do this, it takes a step forward based
on data, which has already been reported but with another focus. This time, the idea is to contribute for better performance
measurement, evaluation and control. Using the knowledge, drawn by the leading international reporting schemes and industrial
enterprises, is a reasonable way to support these efforts.

Sustainability indicators — categorisation, usage, trends. To support the building of a good framework for advanced
performance management, a categorisation of the most widespread sustainability indicators is seen as important. The
categorisation table (Table 1) concentrates the results from a deep literature study [1] in a single sheet and it is really useful from
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theoretical and practical point of view. Using it, a further check of the well-recognised international reporting schemes in the
sustainability area {Global Reporting Initiative (GRI) [2; 3], International Organization for Standardization (ISO) [4], World
Business Council for Sustainable Development (WBCSD) [5], United Nations Environment Programme (UNEP) [6], World
Resource Institute (WRI) [7], United Nations Conference on Trade and Development (UNCTAD) and International Standards of
Accounting and Reporting (ISAR) (UN-ISAR) [8; 9], Social Accountability International (SAI) [10], Institution of Chemical
Engineers (IChemE) [11], European Commission (EC) [12], Bundesministerium fiir Umwelt (BMU) [13], UK Department for
Environment, Food and Rural Affairs (DEFRA) [14], Ministry of the Environment Government of Japan (JME) [15; 16; 17],
Environment Australia (EA) [18], Canada’s National Round Table on the Environment and Economy (NRTEE) [19]} takes place.
Another table (Table 2) summarises the results of this coverage check [1] in another single sheet. The data in it are used for
drawing up Table 3, showing the categories and subcategories frequency of occurrence. Adding to it the results from the profound
empirical research [1; 20] and analysis of some trends [20], few other tables are drawn (Table 4, 5). Thus, step-by-step, the base
for the upper-mentioned framework is built, combining theory and practice. An example for such one is shown in Table 6.

Table 1. Main categories, subcategories and examples for sustainability indicators

energy efficiency)

Services supporting the organization’s operations — cleaning,
waste disposal, horticulture, catering, communication, office
services, transport, travel, education, administration planning,
financial services, etc. (e.g. transport - significant
environmental impacts of transportation used for logistical
purposes, fuel consumption, emissions from vehicles)
IPhysical facilities and equipment — buildings, machinery,
equipment, etc. (emergency events, land owned, leased, or
imanaged for production activities or extractive use, equipment
luse and maintenance)

Supply and delivery (environmental performance of suppliers)
IProducts (significant environmental impacts; characteristics —
recyclability, reusability, bio-degradability, environmental
influence durability, safety (risk), product durability (lifetime),
substances in products, packaging material, energy
consumption of appliances)

Services provided by the organization (significant
environmental impacts)

Emissions (greenhouse gas emissions (CO,), use and
emissions of ozone-depleting substances (CFCs),
acidification emissions (NOy, SOy), VOC, HFCs, PFCs)
[Effluents (waste water discharges: heavy metals, N, PBOD,
ICOD, nutrients, organic compounds)

(Wastes (amount — total, by type, source, character)
\IManagement performance indicators

Compliance with laws and regulations (number of breaches
of environmental legislation per year and the
environmental, economic and legal consequences of these
breaches)

IEnvironmental targets (number of company targets
achieved and explanations for why other targets where not
achieved)

Environmental management practices (management system
structure (e.g. responsibilities, procedures) and tools in use
(e.g. environmental audits, environmental reviews and life-
cycle assessment — number and frequency, environmental

Environmental Social Economic
Operational performance indicators \Suppliers \Financial
IMaterials (consumption — total, by type, source, character; IPurchasing criteria (selection of suppliers) (minimum social standards at the |Incomes (sales,
recycling, reuse) workplace) revenues)
[Energy (consumption — total, by type, source, character; Social performance (supplier auditing and monitoring, concerning social Outcomes
initiatives to use renewable energy sources and to increase issues) (expenditures,

\Human resources

Child labour (polices, procedures, programmes. .. excluding child labour;
imonitoring systems and results of monitoring; number of children working;
contractors screening for use of child labour)

[Forced labour (polices, procedures, programmes. .. excluding forced labour;
imonitoring systems and results of monitoring)

Occupational safety and health (polices, procedures, programmes. . .; standard
injury, lost day, and absentee rates, number of work-related fatalities, total
number of accidents, illnesses, indoor air quality, water quality at workplaces,
noise, number of safety inspections, frequency of accidents, severity of
accidents, frequency of occupational diseases, severity of occupational
diseases)

IFreedom of association and collective bargaining (polices, procedures,
[programmes. . . addressing this issue; monitoring systems and results of
[monitoring)

INon-discrimination (polices, procedures, programmes. .. preventing all forms
of discrimination; monitoring systems and results of monitoring)
IDisciplinary practices (appeal practices, non-retaliation polices and
confidential employee grievance system)

\Working hours (polices, procedures, programmes. .. for avoiding overwork;
imonitoring systems and results of monitoring; average work week hours,
lhours overtime work, working intensity (number of working places))
IRemuneration (employee benefits, top management remuneration, minimum
salary paid)

\Workforce, management systems and diversity (employment, management
structure, number of internal audits, gender profile per management level,

number of apprentices, employees from minorities, disabled employees)
Security (practices and training)

Indigenous rights

(polices, procedures, programmes. . . addressing the needs of indigenous
people)

[Training and education (number of employees that have received
environmental, social or other training, total hours of training per year,
investment in education and training)

Satisfaction (results of surveys measuring employee satisfaction; number of
strikes, lockouts, complaints)

Customers

IProduct information and labels (product information about ingredients,
origin, use, potential dangers and side effects; proper labelling, special
labels)

costs ((direct -
raw material
costs, labour
costs, capital
costs, operating
costs; potentially
hidden - recycling
revenue, product
disposition cost;
contingent -
employee injury
cost, customer
warranty cost))
Financial result
(profit or loss,
[EBIT - profit
before interest
expense and
lincome tax)
Gross margin - net
sales minus costs of|
igoods and services
sold

|Value added - net
sales minus costs of|
goods and services
purchased

Taxes

Donations
Investments
|Assets and
liabilities
ISocio-economic
Socio-efficiency
(value added/
social impacts)
\IEco-economic
[Eco-efficiency
(value added/
lenvironmental
impacts)

Environmental

Social

Economic

management systems, design for the environment,
environmental accounting), integration of environment
with other business management systems)

Marketing communications (policies, procedures, management
systems, and compliance mechanisms for adherence to standards
and voluntary codes related to marketing communications; number
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Environmental expenditures and types of breaches of marketing regulations)

Environmental condition indicators Satisfaction (policy, procedures, management systems, and

Air (contaminant concentration, odour measured at compliance mechanisms related to customer satisfaction, including
specific distance from the organization’s facility, fine results of surveys measuring customer satisfaction; customer

and ultrafine particles) complaint handling)

Water (contaminant concentration, number of coliform Public (community)

bacteria per litre of water) Public (community) relations (polices, procedures, programmes. ..
Land (impermeable surface, natural habitats, protected treating corruption, lobbying, competition and pricing problems;
areas, soil contaminated by heavy metals, pesticides, number of complaints)

nutrients) Stakeholder dialogue (consultative meetings with stakeholders)
Flora (extinguished and endangered species) Recognition and awards (prizes relevant to social, ethical, and
Fauna (extinguished and endangered species) environmental performance)

Humans (life expectancy of local population,

environmental diseases of local population,

concentration of contaminants in blood of local

population)

Aesthetics, heritage and culture (natural monuments)

For the realisation of the empirical research are used the reports for 2005 published (in their websites, in downloadable official
format, in English) by the top 100 industrial enterprises ranked in Fortune Global 500 list for 2006. As there are different ways for
sustainability reporting — special report, covering the main sustainability dimensions (economic, environmental, and social),
additional part to the annual report or different reports for different dimensions, there are problems how to choose where to stop with
the investigation. The approach, which is used, is to scan first for environmental and social indicators and then to check for economic
ones in the reports covering the first ones. The reason to do this is that first — for the economic dimension there is special legal form
in which can be found enough important indicators, so for this dimension is possible quite different approach and next — it is useful to
find which economic indicators have place together with the environmental and social ones in practice. So, if there is no available
data for environmental and social aspects it is not necessary to check for economic indicators because the idea for sustainability is
broken [1]. This approach also has the advantage not to restrict itself only to those reports with suitable title but to include all
accessible reports, comprising sustainability indicators. To give an idea for the results of this scientific work, it has to be mentioned
that the categorisation table (Table 1) consists of 10 categories (3 environmental, 4 social and 3 economic), 53 subcategories (21
environmental, 21 social and 11 economic) and hundreds indicators. The table, which summarises the results of the coverage check
(Table 2), represents the presence or absence of these categories and subcategories in each of the 15™ most powerful international
reporting schemes in the sustainability area, with focus on micro level, mentioned numerous times in the scientific literature. Most of
the initiatives have wide coverage over different sustainability aspects but Global Reporting Initiative (GRI) holds the widest one. It
is also the most popular in the business world. So, a further analysis of the GRI reporting frameworks (Table 5) and sustainability
indicators usage by 100 leading industrial enterprises (Table 4, 5) gives empirical support and possible directions for the efforts to
build a useful framework for sustainable performance measurement, evaluation and control.

Table 2. Main initiatives coverage check

Initiatives,.» 1GolGRIG3ISOWBCSDIUNEPWRIUNISARISATIChemEECDEFR ABMUIME[EANRTEE]

Indicators categories and subcategories
IEnvironmental

Operational performance indicators

Materials

[Energy

Services supporting the organization’s operations
Physical facilities and equipment

Supply and delivery

IProducts

Services provided by the organization

[Emissions

[Effluents

(Wastes

\Management performance indicators
ICompliance with laws and regulations
[Environmental targets

[Environmental management practices
[Environmental expenditures 1 1
\Environmental condition indicators 1 1
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Initiatives,.» 1GolGRIG3ISOWBCSDIUNEPWRIUNISARISATIChemEECDEFR ABMUIME[EANRTEE]

Indicators categories and subcategories
JAir 1 1 1
(Water 1 1 1
ILand 1 1 1 1 1 1 1 1|1
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IFlora

IFauna

IHumans

|Aesthetics, heritage and culture

Uiy U (U U

Social

Suppliers

IPurchasing criteria (selection of suppliers)

Social performance

\Human resources

Child labour

IForced labour

Occupational safety and health

—_
—_
—

IFreedom of association and collective bargaining

INon-discrimination

IDisciplinary practices

\Working hours

[N UG (U UG U (U (U U

Security

Indigenous rights

(Training and education

Satisfaction

Customers

IProduct information and labels

IMarketing communications

Satisfaction

\Public (community)

IPublic (community) relations

— === = =

—— ===

Stakeholder dialogue

[Recognition and awards

[Economic

\Financial

Incomes

Outcomes

[Financial result

Gross margin

Value added

[y S [N JURI [ S

Taxes

IDonations

Investments

|Assets and liabilities

\Socio-economic

Socio-efficiency

\Eco-economic

[Eco-efficiency

Total (categories)

8

1 1
1 1
6 8 1 5

1
1
1 7 5 S5 | 713

~

Total (subcategories)

38

211 20 20 | 5 13

91 29 |25 6 21 11914

Table 3. Sustainability indicators categories and subcategories frequency of occurrence in the analysed initiatives

Indicators categories and subcategories Frequency of occurrence [-] Frequency of occurrence [%)]

Environmental

Operational performance indicators 14 93
Materials 13 87
Energy 13 87
Services supporting the organization’s operations 8 53
Physical facilities and equipment 7 47
Supply and delivery 8 53
Products 11 73
Services provided by the organization 8 53
Emissions 14 93
Effluents 13 87
Wastes 14 93
Management performance indicators 10 67
Compliance with laws and regulations 9 60

Indicators categories and subcategories Frequency of occurrence [-] Frequency of occurrence [%]

Environmental targets 4 27
Environmental management practices 6 40
Environmental expenditures 9 60
Environmental condition indicators 10 67
Air 3 20
Water 3 20
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Land 9 60
Flora 8 53
Fauna 8 53
Humans 2 13
Aesthetics, heritage and culture 2 13
Social

Suppliers 4 27
Social

Suppliers 4 27
Purchasing criteria (selection of suppliers) 2 13
Social performance 3 20
Human resources 10 67
Child labour 4 27
Forced labour 4 27
Occupational safety and health 8 53
Freedom of association and collective bargaining 4 27
Non-discrimination 4 27
Disciplinary practices 2 13
Working hours 2 13
Remuneration 3 20
Workforce, management systems and diversity 7 47
Security 3 20
Indigenous rights 2 13
Training and education 5 33
Satisfaction 0 0
Customers 3 20
Product information and labels 2 13
Marketing communications 2 13
Satisfaction 2 13
Public (community) 9 60
Public (community) relations 5 33
Stakeholder dialogue 4 27
Recognition and awards 2 13
Economic

Financial 8 53
Incomes 6 40
Outcomes 6 40
Financial result 2 13
Gross margin 2 13
Value added 2 13
Taxes 3 20
Donations 6 40
Investments 4 27
Assets and liabilities 2 13
Socio-economic 0 0
Socio-efficiency 0 0
Eco-economic 3 20
Eco-efficiency 3 20

Table 4. Analysis of the GRI reporting frameworks and sustainability indicators usage by the top 100 industrial enterprises

Environmental Social Economic
GRI-G2 (2002) GRI-G3 (2006) GRI-G2 (2002) GRI-G3 (2006) GRI-G2 (2002) GRI-G3 (2006)
I Type IE| 1 Type CI 1 Type IE I Type CI 1 Type 1IE 1 Type CI
0
ENI |C| Q1 |24|ENI|C| Q1 |ENI°|LAl|[C| QI [57|LAl|C| QI |LAI°|ECl|C| Q1 |8 |ECI|C| Q1 EC1
EN2 [C| Q1 [8[EN2|cC| Q1 |EN2'|LA2[C| Q1 [34[LA2[C]| Q1 [LA2°|EC2|C|Qi+2]|61|EC2]|C|QI12
EN3 [C| Q1 [71|EN3[C| Q1 |EN3°|LA3[C| QI [25[LA3|[A] Q2 |[LAI2'|EC3|C| Q1 |46|EC3|C| Q1
EN4 [C| Q1 [27]/EN4 |[C| Q1 |EN4°|LA4 [C| Q2 [36|LA4|C| QI [LA3°|EC4|C]| Q1 [1]|EC4]|C]| Q1 |ECY
EN5 [ C| Q1 [65[EN5|A| QI LA5 [C| Q2 [63[LA5 [ C | QI EC5|C| Q1 [38]EC5|A| QI
EN6 | C | Q1+2 | 8 | EN6 | A [QI+2 [EN17'| LA6 [C|QI+2| 17| LA6 | A| Q1 |[LAI13'"| EC6 | C| Q1 |57 | EC6 | C |Ql1+2
Environmental Social Economic
GRI-G2 (2002) GRI-G3 (2006) GRI-G2 (2002 GRI-G3 (2006) GRI-G2 (2002 GRI-G3 (2006)
1 Type IE| 1 Type CI 1 Type |IE 1 Type CI 1 Type IE| 1 Type CI
EN7 [C| Q2 [10] EN7 [A[|QI1+2 LA7 [C| Q1 [78]LA7[C]| QI |[LA7’|[EC7[C]| Q1 [29]| EC7 | C [Q1+2
ENS [C| Q1 [73|EN8|C| Q1 |EN5'|LAS[C| Q2 [39|LAS|[C]| Q2 EC8 | C| QI [42]|EC8|C| Q2 [EC12]
EN9 [C| Q1 [I3]EN9 [A| Q2 |[EN20°| LA9 [C| QI [27[LA9 [A] Q2 [LAIS°|ECO[C| Q1 |6 | ECo|A |Qi+2[EC13T
EN10| C| Q1 [62|ENIOJA| Q1 [EN22°|LA10[{C| Q2 [73|LAI0[ C | Q1 | LA9° [EC10|C | Q1 [59
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ENi1| c| Q1 [e1]|ENI1| C|Qi+2|EN6 |LATI|C|Q1+2| 66 |LATI| A | Q2 iﬁ{go ECI1|A| Q2 |4
ENI2| C| Q1 [48]EN12[C] Q2 [EN7’|LAI2[A] Q2 [56[LAI2[ A| QI ECI2[A] QI |1
ENI3| C| Q1 [25]EN13[A| Q2 [EN26'[LAI3|A[Q122]10]|LAI3] C |Qi+2|LAII°[ECI3|A| Q2 |18
ENI4| C| Q2 [45|EN14[A| Q2 LAI4|A] Q2 [12]|LA14] C| QI
ENI5| C| QI [24|EN15|A| Q1 |[EN28°|LAI5[A[QI+2] 5 |HRI|[C| QI | HR2!
ENI6| C | Q1+2 [35]EN16[ C| Q1 |EN8’[LAI6|A| Q2 [19]HR2 [ C| QI [ HR2!
EN17| A| Q2 [51]EN17[C| Q1 [EN30°|LA17]A] Q2 [65]HR3 | A| QI | HRS'
ENIS|A| Q1 [2[ENI8[A[QI+2 HR1 [C| Q2 |73 | HR4 | C |Q1+2| HR4'
ENI9JA| Q1 [2]ENI19]C] Q1 [EN9’[HR2[C[ Q2 [59|HR5]|C | Q2 | HR5'
EN20| A| Q1 |[1|EN20|/C| QI |[EN10°| HR3 [C| Q2 |56 | HR6 | C| Q2 | HRé'
EN21|A| Q2 [3]|EN21[C| QI [ENI2'|HR4 [C| Q2 [64]|HR7 [ C| Q2 | HR7'
EN22] A| Q1 [10[EN22[C] Q1 [ENII° HR5 |[C| Q2 |44 | HR8 | A | Q12 [HRII'
EN23| A| QI [4]|EN23[C| Q1 [ENI3°|HR6 |C| Q2 [52]| HRY | A |[Q1+2|HRI2!
EN24| A| Q1 [1]EN24|A] Q1 [EN31° HR7 [C] Q2 [49]so1 [ C | Q2 | sol
EN25| A| Q2 |1]|EN25|A[QI+2|EN32°| HR8 [A]| Q2 [27]SsO2 | C| Q1 | s02!
EN26] A| Q2 [1]|EN26[C| Q2 HRY [A| Q2 [28]so3[cC| Q1 | so2!
EN27] A| Q2 [35]EN27[C| Q1 [ENI5S’|HRIO[A] Q2 [42]so4 [ C| Q2 | so2!
EN28] A| Q1 |o|EN28[C| Q1 [ENI6’[HRII[A] Q2 [ 6 [SO5[C]| Q2 [ so3°
EN29] A| Q2 |3 [EN29|A[QI+2[EN34'[HRI2[A] Q2 [19]S06 |A]| Q1 | s05°
EN30| A| QI [21|EN30[A| Q1 [EN35°|HRI3|A] Q2 [ 0[SO7|A| Q1 | SO6
EN3I[A| Q1 [39 HRI4[A] Q1 [2]so8[cC]| Q1
EN32]A| Q2 |o SOl [Cc| Q2 [76] PRI [ C [Q1+2] PRI
EN33|A| Q2 |55 so2 [c| Q2 [55] PR2 | A [Q1+2] PRA4!
EN34| A| Q2 |31 S03 [C| Q2 [31] PR3 [ C [QI+2] PR2!
EN35|A| Q1 [42 S04 [A| Q2 |49 PR4 | A [Q1+2] PR7’

SO5 [A] Q1 [13] PR5 [ A [Qi1+2] PRS’

SO6 |[A| Q2 | 5| PR6 | C| Q2 | PRY

SO7 [A]| Q2 [25]| PR7 [ A| Q1 |PRIO'

PRI [C| Q2 |[55| PR8 [ A| Q1 [PRI11°

PR2 [C| Q2 [28|PRO|C| QI

PR3 [C| Q2 [35

PR4 [A] Q1 |1

PR5 [A] Q1 [0

PR6 [A] Q2 |16

PR7 [A] Q1 |0

PR8 | A [Q1+2] 40

PRO [A| Q2 [15

PRIOJA] Q1 [0

PRIIJA] Q1 [0

Notes: GRI-G2 (2002) — GRI framework version 2002 (see [2]); GRI-G3 (2006) — GRI framework version 2006 (see [3]); I —
indicator; C — core; A — additional; Q1 — quantitative; Q2 — qualitative; Q1+2 — with quantitative and qualitative character; Q1/2 — with
quantitative or qualitative character; IE - % of the top 100 industrial enterprises using this indicator in their reports, concerning sustainability
issues; CI — corresponding indicator from GRI-G2; °— without revision or with non-significant revision; ' — with revision.

Generalising the data presented till now [1, 20], it is visible that:

— 85 of the top 100 industrial enterprises have published data about indicators concerning all sustainability dimensions, 89 —
about social and economic, and 74 are part of the GRI corporate register.

— There are few countries and sectors which are outlined against the others according to the number of industrial enterprises
among the top 100 and consequently are influencing the average data — USA, Japan, Germany and France together have 65 % share;
Petroleum Refining, Motor Vehicles & Parts, Electronics, Electrical Equipment — 49 % share.

— There are some indicators, which are really widely used and there are some, which are really rarely used.

— 52 of the top 100 industrial enterprises have a score over the average for environmental dimension, 60 — for social, 48 — for
economic, 59 — for sustainability but only 29 — for all three together.

— 62 of the top 100 industrial enterprises report the most widespread quantitative indicators (greenhouse gas emissions;
standard injury, lost day, absentee rates, number of work-related fatalities; net sales), which represent also the most widespread
indicators from each dimension of sustainability — all together.

— The average scores represent 25,74 % from the maximum score for the environmental dimension, 33,61 % — for social, 34,15
% — for economic, and 30,85 % — for all three.

— Half of these which haven’t report sustainability data haven’t published useful reports in English, and the others are US
enterprises, mostly from aerospace and defence sector.

— The old GRI framework consists of 97 indicators (35 environmental, 49 social, 13 economic) and the new one — 79 indicators
(30 environmental, 40 social, 9 economic), so there is 18,56 % reduction of the number of indicators but the weight of the different
sustainability dimensions is the same.

— The old GRI framework consists of 50 core and 47 additional indicators and the new one — 49 core and 30 additional, so there
is reduction of the number of additional indicators.
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— The old GRI framework consists of 44 quantitative indicators, 45 qualitative, 7 with quantitative and qualitative character,
and 1 with quantitative or qualitative character and the new one — 43 quantitative, 17 qualitative, 17 with quantitative and qualitative
character, and 2 with quantitative or qualitative character, so there is substantial reduction of the number of qualitative indicators.

— The top 10 environmental indicators (according to the usage by the top 100 industrial enterprises) consist of 7 core and 7
quantitative, the top 10 social indicators consist of 9 core and 3 with quantitative character, the top 10 economic indicators consist of
9 core and 9 with quantitative character, so in the practice of the leading industrial enterprises there is an accent on core and
quantitative indicators.

— Most of the core indicators have quantitative character (except the social ones in the old GRI version).

— There are 5 core and quantitative environmental indicators, 3 core and with quantitative character social indicators, 4 core
and with quantitative character economic indicators which are used by more than a half of the top 100 industrial enterprises, so there
are enough quantitative indicators with potential for benchmarking study among the top 100 industrial enterprises.

Table 5. Top 6 indicators in each sustainability dimension according
to their usage by the top 100 industrial enterprises

Indicators IE
IEnvironmental

(Greenhouse gas emissions 73
Direct energy use 71
[Total water use 65
INOy, SOy, and other significant air emissions 62
[Total amount of waste 61
Performance of suppliers relative to environmental components 55
Social

Standard injury, lost day, and absentee rates and number of work-related fatalities 78
Description of policies to manage impacts on communities in areas affected by activities 76
Description of equal opportunity policies or programmes 73
Description of policies, guidelines, corporate structure, and procedures to deal with all aspects of human rights 73
IComposition of senior management and corporate governance bodies (including the board of directors), including female/ male ratio 66
land other indicators of diversity as culturally appropriate

Specific policies and programmes for skills management or for lifelong learning 65
IEconomic

INet sales 82
IGeographic breakdown of markets 61
IDonations to community, civil society, and other groups broken down in terms of cash and in-kind donations per type of group 59
Distributions to providers of capital 57
Cost of all goods, materials, and services purchased 46
[Total sum of taxes 42

Table 6 offers an exemplary set of 10 sustainability indicators for industrial enterprise performance measurement, evaluation
and control. It is based on Tables 3 and 4 and the rule 2:2:1 for inclusion of environmental, social and economic indicators. It
represents the first 4 environmental indicators, the first 4 social indicators, and the first 2 economic indicators according to the
average result from Tables 3 and 4. This means that for ranking is used AR:

AR (IE+F0), )
2
where AR — average result; /E — % of the top 100 industrial enterprises using this indicator in their reports, concerning sustainability
issues; 'O — frequency of occurrence of the indicator subcategory in %.

This approach gives equal weight to theory and practice. The rule 2:2:1 is drawn, using Table 1, having in mind that there are
21 environmental, 21 social and 11 economic subcategories and it is close to GRI rule 3:4:1. Table 6 consists of 8 quantitative and 2
qualitative indicators, all of them — core indicators according to GRI description. It includes only indicators with AR > 50 %. All this
reflects the contemporary trends. It has to be mentioned that some of these indicators are in fact group of indicators because they
include more than one indicator in their content. Therefore, Table 6 offers more than 10 single indicators. This is more than enough
to start sustainable performance measurement, evaluation and control in industrial enterprise without experience in this field and give
focus for the efforts in industrial enterprise with previous experience.

Table 6. Exemplary set of sustainability indicators for industrial
enterprise performance measurement, evaluation and control

Indicators IE FO AR
I[Environmental
(Greenhouse gas emissions 73 93 83
IDirect energy use 71 87 79
INOy, SOy, and other significant air emissions 62 93 78
[Total amount of waste 61 93 77
Social
Standard injury, lost day, and absentee rates and number of work-related fatalities 78 53 66
IDescription of equal opportunity policies or programmes 73 47 60
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IPractices on recording and notification of occupational accidents and diseases 63 53 58
Diversity measures 66 47 57
IEconomic

INet sales 82 40 61
IDonations 59 40 50

Using sustainability indicators for multi-criteria evaluation — some ways for data processing and visualisation. In a
situation of growing multidimensionality, a multi-criteria evaluation is vital. There are different approaches to do such an evaluation
but they have their advantages and disadvantages.

The weighted sum method provides a possibility for alternatives ranking according to one composite index, formed on the base
of criteria evaluation and importance coefficients (see formula (2)). Disadvantages of this approach are its time and resource
consumption for expert opinions collection and processing, certain subjectivity, and compensability (existence of trade-offs):

n
Slg =% Ng, wy ;s (2)
: J
=
where SI; — composite rating of alternative k; n — number of indictors; Ny ;T normalised performance of alternative k according to
J

indicator j (1)), j = 1...n; wr; = weight attached to /; with '§:1W]/ =1and wi; € [0;1] .
ja1

The spider web diagram (Fig. 1) provides a possibility for graphic
interpretation of the results, which facilitates the benchmarking process,
strengths and weaknesses identification, and alternatives comparison. For this
aim, it is necessary to start with data normalisation.

In case of using «distance from the best and worst performers»
technique, for data normalisation is used formula (3):

Pk] ST Pmin1

J k . .
_— if ] s bettertogoup;
Pmaxlj _Pminlj

Ny, = 3)
Ij Pk[. _Pmin14
—L i Ij is better to go down,
Prax I ~ “min I;

where N, Ky~ normalised performance of alternative k according to
J

indicator j (I;), Ny, € [0:]; Pk,. — performance of alternative k according
j J

Fig. 1. Spider web diagram

to indicator ] (@);

Pmin1j = n}{in(Pklj k= 1..sj ; Pmaxlj = ml?x(PkIj k= 1..s) ; s —number of alternatives.

In case of using «distance from the group leader» technique, for data normalisation is used formula (4):
Py

1 .
J ,1f 1 ; is better to go up;
Pmax1j
Ner, =\ p “
mm]j ) )
,;if 1 ; is better to go down.
Pklj

It is possible, by multiplying with certain coefficient, to change the scale from [0; 1] to more precise (for example — with
coefficient 100 to [0; 100]).

Covered area calculation forms a composite index, which provides a possibility for alternatives ranking according to one single
criterion:

Sp =~sin25)| N, N U5 w (5)
T TR TR T TR TR

where S — surface of the figure for alternative k; n — number of indictors; N, ko normalised performance of alternative £ according
J

to indicator j ([;),j = 1...n.

In case of such a visualisation, the bigger is the surface, the better. Certain disadvantage in this case is the indicators equal
weight, which is not always desired. The surface calculation does not give an idea to what extent there is balance in performance as
well. The centre of gravity determination can give an idea for this.
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An alternative is to put the indicators in order (Fig. 2): these, for which is better to go up are grouped upper and those, for which
is better to go down — below:

Pk1j _Pminlj
Npp, =4——— (6)
J Pmax]j _Pmian
Pk]j
Nk]. . @)
J Pmax[j.

In this case, for data normalisation with «distance from the best and
worst performers» technique is used formula (6) and in case of using
«distance from the group leader» technique — formula (7). The bigger is
the surface of the upper figure (the darker part in Fig. 2) and the smaller is
the surface of the figure below (the lighter part in Fig. 2), the better.

Conclusion. The first part of this report presents: sustainability
indicators categorisation as a result from a deep literature study; coverage
check of well-recognised international reporting schemes in the
sustainability area; sustainability indicators categories and subcategories
frequency of occurrence; results from profound empirical research and
analysis of trends, and etc. Thus, step-by-step, is built the base for
sustainable performance measurement, evaluation and control.

The second part presents some alternatives for multi-criteria
evaluation, putting attention on one of the possible ways to reach a good
visualisation together with good analytical opportunities (the well-known
“spider web diagram”). This type of diagram is really powerful because it
makes easy to detect the problem areas. And it is not so difficult to
construct it. You just need to choose the proper normalisation technique
first. For the aims of this research, two different techniques are presented —
“distance from the best and worst performers” and “distance from the
group leader”. Both of them consist of different formulae for different
types of indicators — one for these, which is better to grow, and another
one for those, which is not. It is mentioned that there is also another way to cope with this direction problem and this is illustrated
with alternative diagram — so called «wheel». At the end, to upgrade its analytical opportunities, a proposal for building a composite
index is made. The idea is to calculate the covered area from the analysed alternative. It is easy obtainable and offers further
possibility for ranking of alternatives. The problem here is how to ensure the balance between different indicators. It is not one and
the same where exactly lies the figure. One possible solution is to take into account the centre of gravity as well.

This report has to be seen as an expression of sustained efforts, which span research work in Technical University - Sofia,
Universita degli Studi di Genova, and Technical University - Dresden, as well as a result of pursuing more holistic approach in
analysis of industrial enterprise and its surroundings, led by a strong belief in sustainability.

Fig. 2. Alternative spider web diagram

References

1. Novkov S. Analysis of the Usage of Sustainability Indicators - A Survey of the Data Reported by the Top 100 Industrial
Enterprises, presented at the International Scientific Dual-Conference “Towards Knowledge-based Economy” & “Enterprise
Management: Diagnostics, Strategy, Effectiveness”. — 12—13 April 2007. — Riga, Latvia. — 10 p.

2. Global Reporting Initiative (GRI), Sustainability Reporting Guidelines, GRI, 2002, 97 p.

3. Global Reporting Initiative (GRI), Sustainability Reporting Guidelines, GRI, 2006, 45 p.

4. Comité Européen de Normalisation (CEN), EN ISO 14031 I Environmental Management — Environmental Performance
Evaluation — Guidelines, CEN, 1999. — 42 p.

5. World Business Council for Sustainable Development (WBCSD), Measuring Eco-efficiency. — A Guide to Reporting
Company Performance, WBCSD, 2000. — 38 p.

6. United Nations Environment Programme (UNEP), Company Environmental Reporting: A Measure of the Progress of
Business and Industry towards Sustainable Development, UNEP, 1994. — 118 p.

7. Ditz D., J. Ranganathan, Measuring Up — Toward a Common Framework for Tracking Corporate Environmental
Performance, World Resource Institute (WRI), 1997. — 47 p.

8. Sturm A., K. Miiller, S. Upasena, A Manual for the Preparers and Users of Eco-efficiency Indicators, United Nations, United
Nations Conference on Trade and Development (UNCTAD), 2004. — 127 p.

9. United Nations Conference on Trade and Development (UNCTAD), International Standards of Accounting and Reporting
(ISAR), Guidance on Corporate Responsibility Indicators in Annual Reports, UNCTAD-ISAR, 2006. — 23 p.

10. Social Accountability International (SAI), SA8000, SAIL 2001. — 8 p.

11. Institution of Chemical Engineers (IChemE), The Sustainability Metrics: Sustainable Development Progress Metrics
Recommended for Use in the Process Industries, IChemE, 2002. — 30 p.

12. European Commission, Guidance on the Selection and Use of Environmental Performance Indicators for the EMAS
Regulation, Official Journal of the European Union, European Commission, 2003, L 184. — P. 20-30.



EKOHOMIKO-MATEMATWYHE MOJIEJIOBAHHA BI3HECOBUX IIPOLECIB 463

13. Bundesministerium fiir Umwelt (BMU), Umweltbundesamt (UBA), A Guide to Corporate Environmental Indicators,
BMU/UBA, 1997. - 47 p.

14. UK Department for Environment, Food and Rural Affairs (DEFRA), Environmental Key Performance Indicators -
Reporting Guidelines for UK Business, DEFRA, 2006. — 76 p.

15. Ministry of the Environment Government of Japan (JME), Environmental Performance Indicators for Businesses, JME,
2000. — 58 p.

16. Ministry of the Environment Government of Japan (JME), Environmental Performance Indicators Guideline for
Organizations, JME, 2003. — 65 p.

17. Ministry of the Environment Government of Japan (JME), Environmental Reporting Guidelines, JME, 2004. — 55 p.

18. Maunsell Australia Pty Ltd, Triple Bottom Line Reporting in Australia. — A Guide to Report Against Environmental
Indicators, Environment Australia, 2003. — 80 p.

19. Canada’s National Round Table on the Environment and Economy (NRTEE), Measuring Eco-efficiency in Business —
Feasibility of a Core Set of Indicators, NRTEE, 1999. — 64 p.

20. Novkov S., Analysis of Leading Reporting Practices concerning Sustainability Issues, presented at the International
Scientific Conference “Management and Engineering”, 18-22 June 2007, Sozopol, Bulgaria, Scientific Proceedings of the Scientific-
Technical Union of Mechanical Engineering, XIV. — N 2 (97). — P. 130-133.

YIK 330.46
. A. NaceHuyeHKO,

K.p.-M.H., IOOII.
A. C. Lecuais,
HarrioHanpHmM TexHIYHMY yHIBepcuTeT YrKpalum «KIIx»

IOCIIMXEHHS EATATOKPUTEPIAJILHOI BANAUI
METOJIOM «CYIIEPLIIJII»

Buguacmucs memoo «cynepyini» ona poss’azyeanna bazamoxkpumepianvuux 3a0ay. Hasedeno npuknad po3e’asanusa NiHiliHOT
ma Heninitinoi 3a0au 8KA3AHUM MENOOOM.

Following article is devoted to method of «super purpose» research for the multicriteria problems decision. Decision
examples of a linear and nonlinear problem by mentioned method are given.

KurouoBi ci1oBa: OaratokpurepiaibHa 3a1a4a, METO/] «CYIIepIii», HeliHilHa 3a1a4a.

Beryn. EdexTuBHiCTh BeNMKOMACIITaOHMX, CKJIAMHUX EKOHOMIYHMX OMNEpaliif, 110 3auilaioTh pPI3HOMAaHITHI iHTepecH ix
OpraHi3aTopiB i CyCIIBCTBA B I[JIOMY, HE MOXXe OyTH MOBHICTIO OXapaKTEpHU30BaHA 32 JOMOMOIOK OJHOTO-€IWHOTO MOKa3HUKA

epextuBHOCTI F(x). Taki 3amaui MOCHIIKEHHS OIEpalliii Ha3WBaIOThCS OAaraTOKPUTEPialbHUMH, B AKHX ICHYE PSI KUTBKICHHX

MOKa3HUKIB F](x), F5(x), ..., omHi 3 IKUX Ga’kaHO IMEPETBOPUTH B MAKCHMYM, iHIII B MiHIMyM [1-9].

IMocTaHoBKa 3aBnanHs. HaBeeMo OCTAaHOBKY 3aBJaHHs, SIKE 3HAXOAUTh 3aCTOCYBaHHS y IUIAHYBAaHHI PEKIaMHOI JisIbHOCTI
orneparopa MOOUIEHOro 3B’s13Ky. Omneparop MOOUIBHOrO 3B’SI3KYy IUIAHY€ 3allyCTUTH TPHU HOBI akuii. Pexmamy mux akumiii Mo)xHa
3aMOBHTH Ha TeneOa4deHHi, pamio, y raseri. Y tabu. | BkazaHo LiHM Ha peKiiamy BiAMOBIAHO MO KOXHiH akiuii. HeoOxigHo 3a3HauntH,
110 Ha pekiaMy akumii 1 BuaijeHo 7 THC. TpH, Ha pekiamy akmii 2 — 18 Tuc. TpH, Ha pekiaaMy akuii 3 — 15 Tuc. rpH. MakcumanbHAR
IpuOyTOK TAKOXK MOXKHA OTPUMATH, SIKIIO BiIMOBHUTHCS BiJl OJHI€] peKIaMH Ha TeneOaueHHi 1 BABIYI 301IBIINTH KUIBKICTh peKJIaM Ha
paio Ta BTpUYi B raseri.

Tabnuys 1
Axuis | Axkuis 1 Axkuis 1 IIpubyrok
Panio 5 3 1 1
Tenebauenus 4 6 5 2
Tasera 3 4 9 2,5

INoznaunmmo x; 20, i =1,3 KiTBKICTH 3aMOBJEHb BiAMOBIAHOI PEKIAMHOI MPOAYKIii. 3amuIIeMo eKOHOMiKO-MaTeMaTHIHYy
MOJIEIIb:

5x14+3xy +x3<7; )

4x1 +6x9 +5x3 <18; 2

3xp +4xy +9x3 <15 3)



