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Abstract: This study presents a tool for evaluating sustainable development in the mining industry. We identified
indicators related to four dimensions: growth and learning, economy, environment, and society. A total of 75 primary
indicators were determined. Indicators with a mean weight of over 3.6 were considered suitable, resulting in the
selection of 28 final indicators. The top-ranked indicator was "number of lost days" with a mean weight of 10.9,
followed by "total amount of waste produced" with a mean weight of 7.73. The indicators of "waste management"
and "efforts to restore the mine" had mean weights of 5.9, ranking third. To assess the weight of each dimension in
evaluating sustainability performance, the researchers used the FANP method and a pairwise comparison questionnaire.
The inconsistency rate of the pairwise comparisons, estimated using the Gogos and Butcher's method, was below 0.1
for all questionnaires, indicating consistency. The results showed that the "growth and learning" dimension had the
highest mean weight of 0.48, followed by the "community" dimension with a mean weight of 0.24. The "environment"
dimension ranked third with a mean weight of 0.22, while the "economy" dimension ranked fourth with a mean weight
of 0.16 among all dimensions.
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INTRODUCTION

The pursuit of economic benefits in industrial development has resulted in significant environmental
and social problems. To address these challenges, the concept of sustainable development has emerged,
encompassing economic, environmental, and social dimensions. The mining industry, which supplies
materials for various sectors, faces numerous developmental challenges related to mineral extraction and
exploitation. Effective performance control is crucial in strategic matters like sustainable development [1].

Different models have been employed to evaluate performance, including ISO14031, GRI, BSC, AHP,
ANP, and Composite Index, each with its own approach to sustainability performance evaluation [2]. Among
these models, the Balanced Scorecard (BSC) has gained considerable attention due to its international
experience and practical success [3]. The BSC is a comprehensive framework that uses quantitative criteria
aligned with an organization’s strategies to establish connections between macro objectives, quantitative
measures, goals, plans, and initiatives. Modified versions of the original BSC, which explicitly incorporate
environmental, social, or ethical considerations, are often referred to as a Balanced Scorecard for
Sustainability (SBSC). The SBSC framework addresses the essential requirements of sustainability, enabling
continuous improvement in business performance and facilitating the implementation of organizations’
strategic environmental and social objectives.

METHODS

Determining the perspectives of SBSC

The perspectives of sustainability, namely economic, environmental, growth and learning, and social
perspectives, were identified based on an extensive review of relevant research literature and the primary
objective of this study.

Selecting the indicators for each perspective

The selection of performance criteria is a challenging task in developing performance measurement
systems (PMSs). To identify indicators for each of the four main perspectives of SBSC, a comprehensive
literature review was conducted. Additionally, performance reports from four organizations (Ayandeh
Bank’s Sustainability Performance Report 2016, SSR Mining’s Sustainability Report 2018, FORTUNA
Silver Mines INC’s Sustainability Report 2018, and Endeavor Mining’s Sustainability Report 2017)
available on the Global Reporting Program website were analyzed. The Environmental Performance
Indicators Guideline for Organizations developed by the Japanese Ministry of the Environment was also
utilized. As a result, a total of 75 primary indicators were identified.

Screening and selecting indicators using a questionnaire and experts’ opinions

Data collection involved the use of an employee questionnaire that incorporated 75 indicators as checklist
tools. These indicators were categorized into four dimensions: “learning and growth”, “social”, “economic”,
and “environmental”, which included 4, 18, 11, and 42 sub-criteria, respectively. The expert panel was then
provided with the indicators to provide their opinions on each indicator using the verbal variables included
in the questionnaire. Table 1 presents the linguistic terms and their corresponding fuzzy numbers.

To screen the indicators from the fuzzy average column, we calculated the geometric mean values
(which were equal to 2.56, 3.84, and 4.45) and the non-fuzzy number of this result (i.e., 3.6). Therefore,
indicators with an average of less than 3.6 were excluded. Table 2 compares the number of indicators before
and after the experts’ opinions.

Table 1. Linguistic Terms and Fuzzy Delphi Numbers

Linguistic term Triangular fuzzy numbers
Highly unsuitable (0,0,0.25)
Not suitable (0, 0.25,0.5)
Moderately suitable (0.25, 0.5, 0.75)
Suitable (0.5,0.75, 1)
Highly suitable (0.75,1, 1)
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Table 2. Comparison of the number of indicators before and after experts’ opinions

Row Perspective Number of indicators in ?ach . Number of indicators in,each .
perspective before the experts’ opinions | perspective after the experts’ opinions
1 | Growth and learning 4 2
2 Social 18 7
3 Economic 11 5
4 Environment 42 14
Total 75 28

Ranking the perspectives

Based on the identified sustainable performance evaluation indicators in mining and mineral industries,
we now rank the SBSC and the identified perspectives using the Fuzzy Analytic Network Process (FANP)
method. We designed paired comparison questionnaires and distributed them among experts to achieve the
research goal. According to the fuzzy approach in this research, verbal terms and fuzzy numbers listed in
Table 3 were used.

Table 3. Fuzzy set scale and the corresponding verbal term

Definition Triangular fuzzy numbers Crisp number
Equal superiority (0,0,0.25) 1
Low superiority (0, 0.25,0.5) 3
Moderate superiority (0.25, 0.5, 0.75) 5
High superiority (0.5,0.75, 1) 7
Very high superiority (0.75,1, 1) 9

Validity and reliability of the questionnaire

To assess the validity of the questionnaire, experts’ opinions were utilized. The questionnaire employed
paired comparisons, and the concept of inconsistency rate was employed to measure its reliability and
validity. The Gogos and Butcher’s inconsistency rate method was employed for this purpose.

Evaluating the consistency rate of pairwise comparison matrices

Before calculating the weights of the perspectives, we need to ensure the consistency rate of the
opinions. It is better to include the opinions of different decision-makers in the group calculations when
the inconsistency rate of the opinions of each decision-maker is less than 0.1. If the inconsistency rate is
less than or equal to 0.1, there is consistency in pairwise comparisons, and the process can be continued,
otherwise, the decision-maker should revise the pairwise comparisons. The matrix consistency shows
the extent to which the priorities specified in the matrix are reliable. In other words, the matrix will be
inconsistent if the equation aik * akj= aij is not true for each of'i, j, and k. All the questionnaires used in the
analyses were found to be consistent.

Determining the geometric mean of the pairwise comparisons matrices to determine the final
fuzzy weight and the final crisp weight of each perspective

To mitigate any biased attitudes, a group decision-making approach was employed to form the paired
comparison matrix. The geometric mean method was used to incorporate the attitudes and judgments of the
group members in this matrix. The details of the paired comparisons, including the attitudes and judgments
of the group members, were not included in the table due to its extensive nature. By calculating the
geometric mean for each matrix array, pairwise comparisons of the criteria were obtained. Subsequently,
by normalizing the geometric mean matrix of pairwise comparisons and calculating the geometric mean
of each row, the weights of the perspectives were determined. Tables 4 and 5 present the geometric mean
matrix of pairwise comparisons and its normalized values.
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Table 4. The geometric mean of pairwise comparisons

Growth and learning Environmental Social Economic

Economic (0, 0.38, 0.64) (0, 0.57,0.84) (0, 0.52,0.75) 0, 0,0.25)

Social (0, 0.56, 0.8) (0, 0.42, 0.68) (0, 0,0.25) (0.6,0.8, 1)
Environmental (0, 0.4, 0.66) (0,0, 0.25) (0.5.0.16, 0.95) (0, 0.56, 0.78)
Growth and learning (0,0,0.25) (0, 0.5, 0.69) (0.64,0.89, 1) (0, 0.59, 0.83)

Table 5. Normalization of the geometric mean matrix of pairwise comparisons

The first The second The third The fourth
normalized column | normalized column | normalized column | normalized column
Economic (0.42,0,0) (0.66, 0.34, 0) (0, 0.39,0) 0,0,0)
Social (1.67,0.42,0.23) (0.22,0,0) (0, 0.29,0) 0,0, 0)
Environmental (1.3,0.29, 0) (0.84, 0.1, 0.17) (0,0, 0) 0,0,0)
Growth and learning (1.39,0.3,0) (0.88,0.57,0.22) (0,0.34,0) 0,0,0)

Table 6 presents the weights of the four main criteria of the BSC calculated using the FANP method. The
relative weight of the perspectives of sustainability, which is equal to the geometric mean of each line,
was achieved in a fuzzy manner as given in the Table 6:

Table 6. Final weight of the perspectives of SBSC

Perspective Average fuzzy final weight Average finalized crisp weight
Economic (0.27,0.19, 0) 0.16
Social (0.48, 0.18, 0.06) 0.24
Environmental (0.6, 0.01, 0.04) 0.22
Growth and learning (0.57, 0.3, 0.55) 0.48

Determining the sustainability weight
The final weight of each perspective was calculated by multiplying the fuzzy weight of the perspectives
of SBSC to the scores of the indicators.

Scores of indicators*weight of perspectives = weight of sustainability (1)

FINDINGS AND ARGUMENT

The main objective of this study was to identify, rank, and assess the factors influencing sustainability
and develop a comprehensive model for evaluating sustainability performance in the mining industry. The
study aimed to address challenges such as the lack of standards, information validity, bias, transparency,
and independence in sustainability rating. By adopting the Sustainable Balanced Scorecard (SBSC) with
economic, social, environmental, and growth and learning perspectives, this study contributed to the
literature by providing an advanced theoretical model for sustainability performance measurement.

Fuzzy sets were employed in this research to align with linguistic and human explanations, using
triangular fuzzy numbers. Additionally, the fuzzy network analysis method was utilized to rank the
factors affecting sustainability. Through a literature review, 75 primary indicators related to the four main
perspectives of SBSC were identified. Experts were consulted to analyze the factors affecting sustainable
performance in the mining industry using a questionnaire. Eventually, the indicators were evaluated for
research ability and relevance, and 28 indicators were selected as the final indicators based on an average
weight threshold of 3.6.
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The weight of each perspective in evaluating sustainability performance in the mining industry was
determined using the Fuzzy Analytic Network Process (FANP) method and the paired comparison
questionnaire. The reliability and validity of the questionnaire were assessed using the concept of
inconsistency rate, which was found to be consistent with values lower than 0.1. The evaluation of
sustainability performance indicators in the mining industry revealed that among the SBSC indicators,
“number of lost days”, “total number of production waste”, “waste management”, and “effort to reconstruct
the mine” ranked as the top indicators with mean weights of 10.9, 7.73, and 5.9, respectively. The “growth
and learning” perspective had the highest mean weight of 0.48, indicating its superiority over the other
perspectives. The social, environmental, and economic perspectives ranked second, third, and fourth,
respectively, with mean weights of 0.24, 0.22, and 0.16.

CONCLUSION

In conclusion, this study aimed to identify, prioritize, and assess factors influencing sustainability in
the mining industry and proposed a comprehensive framework for evaluating sustainability performance
based on the SBSC model. The findings indicated that the “number of lost days” and “total number of
production waste” were significant indicators. The “growth and learning” perspective exhibited the highest
level of sustainability, followed by the “society”, “environment”, and “economy” perspectives. However,
the research has limitations regarding sustainable development indicators and the lack of comprehensive
research in the mining sector. The reliance on the opinions of company managers and experts also poses
limitations in terms of comprehensiveness. It is recommended to replicate the study in organizations

operating in similar industries to facilitate comparisons.

REFERENCES

[1] Alam Tabriz, A., Mohammadi, A. S., and Pishivaei, M. S. (2013). “Evaluation of mining industry sustainability with
balanced score card approach — hierarchy analysis (AHP-BSC) ”. Iranian Journal of Industrial Management Studies, 28:
40-21. (In Persian)

[2] Erechtchoukova, M., Khaiter, P. A., and Golinska, P. (2013). “Sustainability appraisal: quantitative methods and
mathematical techniques for environmental performance evaluations . Springer Berlin, Heidelberg, pp. 254. DOI: https://
doi.org/10.1007/978-3-642-32081-1.

[3] Nan, C. (2009). “Sustainabity performance Evaluation system in Government; A Balance Score Card Approch Toward
Sustainable Development ”. Springer Dordrecht, pp. 177. DOI: https://doi.org/10.1007/978-90-481-3012-2.



FA-VE o ¥ o lods et 090 N T Jlos e Sime qlie swsitiges 4 525
J’" Y&,

=
L

esources

I_.I

IMAM KHOMEINI ngineering
INTERNATIONAL UNIVERSITY
VUG T axio JE-T 500 & o lod (ugi 0390 S0 Bl gwigo 4 i
Vol. 9, No. 3, Autumn 2024, pp. 66-76 Journal of Mineral Resources Engineering
(JMRE)

FANP § SBSC 5,555, b oy sl dnwss ,5hae b))l qols 5ol Sy 4l

T oWl Lo yowao gy cpode 3098 15 S e ¢ T b pl 58 Mooy sombis s

ol LSA)L‘AIQI T olLisls Olids g pele 0zl (o) oo g (b ol caslisls g Jrnzme S e 09,5 (6 5SS (geziile )
Olys e eodl 8l T olKisls Slanass g psle axly cians ) Lass 5 b il 00Sisls (s 3 danme Cy e 095 ¢ Lokl =Y
Sl Dbl ol5T olKils w).]a..mk;.m.\...e,csta# 09,5 «,Luasls -Y
35,2l oDl 8l T olSils o ; Jama 09,5 ¢ Loliwl -F

VLYY i gy VT YITY (b yo

oS>

-

Aoy 9 Olwol luwo 2 Helido (o ol oo Cados 53 il arwgi 0 Sdos (2L, lp cowlio Il SO )l G ol Bun
Coled )0 9 oy gl g G ) brnomo SLaiBl (6 S0k 9 iy ol (gl (y3lgo (5 5letel )l Bl b b po (Lo Lis (fid g3
29 b (a3l (laie a4 Wiogr VP 1 pilloy T ()39 (aiilee & (2 asLh Jodoni g 4 32 (il 59 .dads (o Lwlids adgl (a5l VO
39148 (39 Sleo b €8y Cawsd 1 39, dlawi» as L .aduuh Gl ol ol glgie & (rs L YA Cules 50 a5 vl axd ,5
Gilwil crz 50 O g «albl o paor sl g pg3 ) 10 VYT (39 (il b € gi Lo 5 slasi> (a3 Ll 9 Jgl )
ol o3lgie g kel @)l Bl (guiuandy 9 (23359 4 FANP (g 3l oolisiwl b amy al> o 50 .08 )5 51,8 pguw ddy 533 08 (y39 b €ane
b9y 3 eoliswl b (o295 Gluulio ()5l &5 b @385 OB 58 (o 9 > 1ib (o295 Glunlio aolidew yy jolide (s b S lo
L« mSol g by o )l ¢yilase g ikl )yls JBlw leo 5 a5 31 LS Gudiznd gl Widgy 5l g /) 31 y%6S 290 9 weSsS
Orleo b € bnzmor Slaio (o0 iy 50 ¢ YF (355 (mSloo L« gl byl .ol aiils (655 30 Lo prlw ay Connd + FA ()39 (rSlne
210 5158 JBlie il 4 Comnd 050 iy 30 4P (339 reileo b € olaBh Jliio ol 5o g9 pgu 4y 50 4/ TY (39

oS wlals

G (295 Glaslio (531 (glasds Juloni «(65 (IS STisT (5lmaly (8,155 Il (g (5ol )8

Alio (! & sbcew!
J)SJ’) QJM)'»U[} M»)’J -b)g.o& ‘sﬁb))lénb‘ssg|& 4)‘)‘ BARAR P‘L)’“b €0 )93 (yod ¢ C‘UU-)‘) f""';‘d s@l;l)su,usob‘ gso.o.!a.ﬁ
FVYE Lo ¥ ojleds qutd 038 « Fore golie cwdige 4,25 "FANP ¢ SBSC
DOI: 10.30479/JMRE.2024.18794.1645

@ ® OBy © 5o~ Email: f.babaei@srbiau.acir Sl 1s sigs 5 Jsims sl 5

(o) plel Lol s olKils 150
161 0L & o slodd og 090 "

=



P Bl guigo & 5

U Lo yoezme ()99 oot (3098 (OS5 9 o5 cyud ( 2L P15 8 0313  autas durw

5 slaylre 5l aegezme BSC) jlgte ikl )8
5 05 oo DBl losle glagilal ulul 45 cul
1, oLl 5 sy o oo8 laal 5 bayLae (oIS Glaal
gl 5o sl slse giletel D)5 05l oo bape 2 b
5 s drsss (sl 55 5 RIS brogs 129+ L
&l BSC Ui, L8] ot al)l (5 5 cnS) & )lws o Slos
sloanlp (s ite o Jlo Hlie oz 5l plejle S )
vl Sgu g0 oslaiwl 6,50k g 0l olSays 5 S5

BSC a5 wols ;Les BSC gllas 5 il Sl
Slytd ol Sl arwy o gl canlie Il SO
o) e 5 sloizl cole 4 o 49k 4 a5 BSC
(SBSC) ®jlusly olste osliel )5 4 LI 035 o drgs
D90 Dgamie

5 ool de slp g ll wlul Sllyl & SBSC
4 arine jsb a g 08 oo o)Ll )l 5 S 5 Sles
it a5 elaizd Syl Slasl s sjlaesly
Sl S lsie 4 SBSC aiS o SaS oS i
Colae sly pre S8 gl o Sles b5l 5 o poe
SBSC Al wiS o 5L sl Glaal ez o oS,
Slapinn Gilse oo Sog; il &5 ol S o
0sds 1zl 42538 13 o5 ) oo 5 bzl Cu o
arwg slo sl leslinul [a] ol 0o S oy ads ol
ouds 3,Slas Sgugp el Seaily jo oS 5IUT 5 gl
g8 bl 51 Syl Js a1y plesle aly o Ly g ol
el zalans (e (b (53l 5o o] Ul 50 SBSC
& elairl 5 i) b sloair U ol e
S s ) A age LS5 Il Codbge (ol
Il arnwgd 9505, 6T A AT L o ol o
D)8 Gl cod jlye ikl D150, 5l s S
ooliitul b g Canl oud a8)5 5 @l ojlste 3kl
Sfkee b)) 4 aadlh W oS eeal slas S
Sl Ojlete ikl @) g o0 wiSlon Jll dnny
el anesi Ll plsie 4 oz 6015 (SBSC)
0357 30 S G G 4 azgi b riores S oo 4l
ol e elio 5 ola s 4o )l o Shae L)
@ ol o i cnl yo gk Gl &) peud i
arwg Gl el G glp lals Jae S5 4 oliws
S e oSl

1y

doddo —)

g o3l Sa) curS 5 mhaw il 4 axwg Pl
ol el & 5T (6l g Conl Bglans dnol o8, S5egs
OMSie ax ST o )b S o slo i Job o sl
Py Ol GLy9aS W ST 5 axgi 4 i 005 5 o>
ax g5 Wb Lol el suls e o] (6)ll b dnwgs Jga> 5
5 9 a8l axwg los 0l SeiS B Bds il
s p iyl aangs an TS gl 90 arwg b
S 310l (Sa3slsST ool ple yo 1) 25 ata ) s)lky
b g olall ol ol o il aneg K00
Y TS UGE B KV PR O KV PPV SR P S S
OlF e coles 5o 9 90yl Ceml [yl anug Glaal
Sl 5l lasgae o5 090 o0 pal B Sloj )lub oS
& ksl «(Social Equity) elozz! cllae Baa b clozz
5 (Economic Viability) solaisl sli; Boa b golassl
Ecological) <G35¢ls81 Jolss Gan b sy damo (5,l00k
@ oylgen a5 mlio 5l o [V Wl 895 4 (Balance
el e oo g oo eolitul ] Y game 5l OIS
15 b Gl b Sase olge Jlamiul 5 g5l
BB s 65 pome Y] il an e ool dnwgs aise;
Ollas Jg conl aiils joyel 4 b iy aed 0 42
Sl s e (e 08 Dype o ol laanl
Pl (2Vbog> liee palS el 5l &5 W 3L ol
(Solub ool 4 4z g o Gane SuBlo 39 oo (anb
0w 2 9 e el ol o 1y Gl BEyd T
I¥] oS o sl cpolae BlLbl i ) dssl>
Olies 23l b sSosll gsdge Cunnl 4 azgi Ly
205 8 S b ol )90 5 (Koo Ol b syl
3l B 0 S emeal 5 (5,105 Gas )l 4 oliws s
O b dnwgs 0 Slee (Db Sy e 5 (S5 y4ab
ey B A (5 908 el Sl (glas g
iy Sglie slas Sug, b ilizes la o 5l Jl> 4 b
0,8lese b)) slo Jaw 31wl suts oolaiul o Sloe b))
BSC" GRI' ISO14031 Jow & ol o jloul drwgs
2 Jle a4 azg b F] o5 o Lal ANPT § AHPT
g 3Sles Dbl (les slacuiise 5 Sl

[o] cudl 43,5 )15 4> 55 5,50 BSC aies,0d 50 ol

V6T 300 & oslod (ua 0190



S Bl guigo 4yl

FANP g SBSC 3,555 b Odxe sl drwgi 3 8oe (2b 35! qolr (59591 =3 4101

oS Rl b alple el oty il BSC) ojlste
2bo boelanl o goladl lame cony slojlaie
sl s iie (J) oilse il )5 sla e
Sl ilee gilanl L8 Hble (5,5 0k g ol (s
g od;y delesnt ) e Sgolazdl Sl L o
055 (el s S0k

Sgis oo S Sleladl aiws ] 4 5,50k g o, Hlace
39 4z 5 5 4y QLS IS (35900 5 (6 S0l g 0D 0 il aS
B8 b e 9 laiid Hl 5l gllae Comdg ol ol 51 G
Syo e oy 5l (S ol 4 il [V ] wss oy
Olye g wloe ot a4 (elotzl 5 golaidl Y5 )
LGB Olgiies 1n) fosdse wsmine (sogee SV S
2 SIS eS8 e 4 Gl b Sl 5 alS g
Y ol Gl 08 4 pamie dasine S opl b e
S SYE plo BN 45 09d o0 Cgine (soges
51 osliid (e s 5 ornb ailio 5 3be sla ]yl wiile)
0,8 osliiul bl ()1 51 plgs o0 g walS ood O] eSSl
S )3 0)lgen (caals pie Sy plgie il o 5
Slanl;d 50 )50 oSl b g a3 )5 )18 solail slaolssy
sbnl 5 () Suje I3 s e o 5 sy (95T
5 fleizlold) (0 ynS can pal (nl 45 095 o0 009381 (53]
Sl dngs i, Gl crge 5 (e o 5 588 (RalS Jele
(RIS i a8 o) blatul Gtz plgiee 9y oal 5l 00,8
5 0952 55kl dnwg Blaal Gixs ;0 (5 pSob 5 e
D] cal pistotes! Jab ases b o bLs)|

S o b LIl 5o b sl ol Y-

PMS) s Shas b)) lopinmms sbmgl b LLS I 4o

el 5,8 hee sloybre Sl oS o S USie ) SG
O Sldes (i Olosl ) g OYle adlas L
Ghey skl e kx5l o 2w bae sl
pads slp 38 bl b ilse giliel )8
355kee 5139 plosls ¥ 3 Shos (3,155 wadsl (sl sl
sustainability report 2018 o] <SSL VYA% 6 lb
SSR Mining. sustainability report FORTUNA
Silver Mines INC 2018. sustainability report
Sk 4l cols ;0 2017 ENDEAVOUR Mining

slesal, QT role L85 8 sw)p 0,50 (BOE,IS

1EF 30l O o lad (@ 098

o095 -Y
Sk Gjlye ikl D)5 5 5 Slalllas plomil I e
Ol 3l o g ool aslis oy ol o canlie Il lsie @
b o g S o )l anwgi 2l (Medlo slagasLs
125 55 o ol bl s i g 0I5 5 L eslic
Sl Ofse il S sl e 0 Sl
@Sl Jelo a8 sl eslanul b 5 Ll o wilad S )8
ol slagasls 5 slste o5kl )15 slayate Coenl )3
5 b3 lalesle LBy (SaS (6,50l B ol cavs 4
5 3o ol S 5 fne o
er &bl sl o Sles laatll (v, @
eele SVl 5 glaills
5 o0lil L7 sl drgs o Slae Lol Bl bl @
g Slool
SBSC bl ;5 Jlaly anwsi gl ol olal> @
daliiow & ,b 5l laools (5,5ls,5 @
szl (59 5 Coenl ( ololids gl ) aslica,y @
005 CypsS
298 bes (2lj)l Bl (59 e sl Y aslitin p @
FANP pgpie ol
Blie Gis wrtlols b Gl i e
o yuss slo el 59 ,0 SBSC
sl dngs 3 Shae 25| Jao 0 @

Cony g i Y

a3 9 )ll drwgd o e Glpinw (astin b 4

u.:‘ 615 03 |),?| Lm_,SJ.w Ja.wy ).a.>‘ LgL:bJLw I M
5o oS 5 gnga S s b 55 & Ui
LS)&‘““ 9 Sloais  Jate LQJJM LgoLai.é‘ Lgl.mu_,.n.e" « 9.@ L9
)L),a.li drwg g ‘;a.:m Cown j Co e solazdl Qa; SaS g
Gkl &5 cnlie JbL S Wlowsle ‘_gl.; C“‘."ﬁ)'.f‘é
el 5 5 it o ol (sl 5L 5 il g 3l
2ol areg Ca 4 08 > sl kil Gjg e

(SBSC) (5,1l oy3lgxe (5 3kstol ©,l5° Jblw cpmuni —V-F

3,5 pogre a5 (jal?u] 3 e Slosl 4 axgi b
ik 5 eseda 5 SBSO) b olse il

A



P Bl guigo & 5

U Lo yoezme ()99 oot (3098 (OS5 9 o5 cyud ( 2L P15 8 0313  autas durw

Sl 536 (Sl (g Sl et la 680058 sl

Cewd 4 (V,0F FAT £ Y0) ol 3B oae ol ad 5 Jlus
plplo sl Y8 L ol Jols cpl 556,08 dae a5 el
PLINCEEETRR Lo K R g | ISVON UL ¥ ISP L g F v v
dolie ¥ oo 10 .00ud Bl iog 00,50 eS| 5Ll
VO USSE jo g o8 s ol s g 8 b asls sl
ol oals ooy lis Il arwgi sloasls s Sle

‘5“5}.5 Q0 )0 > Q@Mé@db (SOFE Oledb! Y Jgus

Slolp aeys | Sl i b
Voo V'Y S0
3} S
Ve \F .
Juo Ve sl s
VY V. Jl Vot o | aile
YA ¥ Jlo V0 5l iy | Cens
Ve X; o
\ \f Al gl I8 i
S
Yoo V¥ i;i ez
631 s slasl 5 b ©lyle ¥ Joax
e (531 slas! Sy osle
(CRAPINE) ool als
(e YO o 0) i
(GRS RENTA)) caslie (g0g0>U
G0 YO conlio
GO NN ol SLlS

OB 8 Oyl 5l oz g Jud b Ll olow awslio Y Jgus

30 el olass |y Lasls olaws
ham yhie pa |Gl S e pe | Sl lyie | s,
OB > Sl Ol s Sk
Y f S5k g o, )
v VA RN Y
) X ol v
Vf fY Gy e | F
YA Yo o
A

Olig g &5 laplejle yo 0 Shee S Glaasls
Environmental Performance)  pl5 cuw) lasxe
Indicator Guideline, Ministry of the Environment,
&S ol eolatwl g eads 9w (Japan Government

doliliow 3 31 ooliiwl b b Ll ol g 5 S, -Y-Y
OB 5 b jleolawl b

OBy ool 5l glagasls JLe s anl sl
Lo 4 Ll jaasie 1,510 5l dl> 0 opl Ho .ol ool
sobles 5 Lanld izen 5 <555 ()5 5 L3
oyl cuS 5 5l ks 0,00 slrosls Laus 8 solawl oS5 L4
L (pasls VO Jold) LS, asliiwp 0 cand S
Sz )0 Gatos Slool leads zl sl sl asls a4 ax g
Sy bapzme g olamdl eloizl ) 5 S0l s
e a3LE T L, 5 (6ol i) w5 maileile
it 5 asls 1) b ol lane a3 ls 1A L eloz]
S8 ep3 09 S LBl 1o 5 (als FY L ey e
o3s ol 1, LSl ab anulss il 5l 5 2,8
S ole aliien 0 zyaie OIS o LBy
ool 85 gl 3,5 SOl jslaie 4 (IS 5 155 ik
ol e b 0oyl el ouis T deliiiwy j0 9 il
(S s S5l Jela slacl g (556 Bhate 1,
Gl b azxls 5,90 ,0 5 5 38le oo b ol ool
S o 4 5585 sl 55 0 5 il (S s
5 paasia ,a VO i Cpl g le] dsels gl aiSls
Ll (g L e g ol ! Sllee 4 il 0,5
laglad clox! 5,k 5l oads (5 yslaes Sledlbl ole
O &5 asliiwy VO ggemme 3l ol Jols laase
VE Coles )0 0 pmel sae Vo olaws w0 5 565 5 5
Sl S ge0 ledlbl a5 0,05 (55laezr pime asliinny
el oo o8ls Hlas V Jga 0 sl 5l el

5 Odxe 50 SBSC bl sl asls iovw Cuys
S S Sl S 5515l 0,50 sloesls Sase mlio
o 8l Cund S ailoass (5 59laen (LSS acliiw o
S w5 e U 85 esy oaSLa VOl
o asliin )0 39290 lo yxin ailoads (505l
5 by Ole ¥V Jgam wloads (i slie (631 olac]
Qe o olis | LT b caline 558 slael

V6T 300 & oslod (ua 0190



S Bl guigo & 5

FANP 9 SBSC 8559 b a5l drugd 3Kk (b 351 ol (59591 < 401

(ol Bl (A & ol Sl ls) (Sl o
(Sab sla (gl gsmma & 3 3) glils 35 8

(e gls ror @ plaws Ol G s paz) (ot J§' o
Cl,?dwc_s)u.a,gau?lwtfﬁuﬂ

Laly3 5 g3 Ol

Q\.’f)l{ Q)&:ﬁa:v;

COlge drw s

RPETIENES

St dol g Lo gy s Sl glajgy sl

slad 5o ph) oS

e 3l gl a5 seT

R

OLSLIS das i

Olaisy Sl 5 lulis

Sy o 5 Clabloes (sla CJlab (sl 0ls 30 o 4 o IS
w;@w;;gﬁglﬁgucw

O e S5 o3 Ol s T 3L 5L i
P STRE P

reuse) JeaSs e 4 T Sl 2 5L I
recycle))caSs o 4 o ol 5L lude

Odae (5Ll S )5 A0

Looes S5l 5 s 55 Sy ke

WKW/ (55 O e Dol G

ol Cl)ér.u\ osbe 5 a sl a5 5l e

5P O pn aalS

M5 Oluls IS sl

bl oy ke

Db 535 S 5 1en iS55

Sl drwgi gl as Ll (alad (Sl 1) JSb

bl oM ©ylie g (5L ub f Jgu

slie (538 slael el sace Ry 2
(rerer)YO) ) OS5
(e YO o 10) v oS SHr
Y0 o0 e+ VO) I\ g gy p
0 YO Y) \d oL s,
YO ADY) q obj ooladl 358 (5,5

Ze s o S g Gy il rlnle et
Dgd oo o Ll T & Eaog0 aslol jo aS ool solatul
%95 amlio G lo 55wl &5 (ouwy 2 -7

ax dad o olis &S sl casls Tt F
153905 6l oo ot ol s Slglin e

V€7 }ob & osled ‘”é 0,99

=

Ale gasuad, -F-¥

b o Sdee bl lagasls plulid 4 429 b
GB FANP g, 5l oolaal b > Soxe pulio g oo
D o Sl oad olulls bl s SBSC gumas; o
295 Slaslae gladslicu y (Gaion Buas 4 olows ¢l y
PSSy, 4 azg bad migs (B S oy b
Jsoz 50 gysie 3 slasl 5 (OIS Sl jle Sl ag
90,5 colatwl ¥

dolidw yy (2L 9 219, —0-F

Ol 5l aslicesy T bl 9 TSl ewye Gl

Al 4 axg bl ond oolaiwl 55 5 el
Slp ooy 2oy Slulie Oygo a4 Gadd sl g
ool GJK)L»L: C)" ﬁ}-&-‘“’ )1 csi‘ﬁ) 5 G:lala W



P Bl guigo & 5

U Lo yoezme ()99 oot (3098 (OS5 9 o5 cyud ( 2L P15 8 0313  autas durw

@l V03 jloads b asliias sl eolaiul b
2 SFp Blie (M Djle 5 65 b jloolinul L wd
O Jsozr b a5 S analie [uu Ll Bl Sl plas’
e slacglad Sl slacl 5l Jgl e ile £ Jgoz o
5 YU olael cwssn (Sl Jolis pgd b ¥ Jeux g
Aes o lid 1) Glie slael ol

Py skl by e ple jo i oy Y Al e
1298 o0 el pj i 5 4 Sele

w" :[Wl-m] QT yoas ) ahal)

e e 0

WE =W T s a5 vak,

n A [ aiju .aw
n
=
Z N
i=1

Slasl G yile (S39 ggame oy laml jo al>ye cpl yo
Olid A Jadz ;0 aS ouds dwle i glacsglad ‘Ssl..uo

we

1

M

I |-

G\Ml.?m ‘5>L~o slag! u.._v).sLo u)s )lo).g B Sl 00 oalo
@y Al o ol ol b eols lis A Jgaz 45 45 eus

Slaslie ol a s, slazel Sleglin gl & ol e )50
Conl g walizs (BW,.8 e Sl e aisl 55l
Sl )L g5 a5 95 (89,5 Slewbre 31y Slej
Gl £y S sl oS o)l en T el 2
GAT e o5y Slaglio 3 A5k ) (sl b iS58
o..b,fw -8 )f‘ O‘Q 4.40‘0‘ |) )lS U‘?”(SA 9 Q)‘Q ;)9>5
o rl e WS 5l (2y Slaalie 3wl
il 0 &S glacagll 4 (e 4z 4 &S WS (e olo
51505 ke 40,8 liabl s e ol 00l s
wils golo bk o d 51 SO sl aik *akj = aij alal,
e 9 S sS Cwl (consistency) 5Ll e sl
9 (Sl 938) s yile 98«6, 5l (o) (sl 0l sloiny
G5l s 9 3o (51 G Silo 52 51 (318 dus g0
Jole Y] o5 acilne stels iy, ol 5 G yilo 4o
795 sLawlio 556 o jle )55l 75 dlxe
@ L eliin ol olawy 4 axgi b as cnl 53 S8 @
aS 0wl debitow n Gy 6,85 F 5 o) 2 s,
sloglad Sl slacl 51 gl s sle 0SS s o yilo
Jolds pgo G ple 5 (A" =[ay,]) opdoo JSi5 e
Sg oo Sdko slael b 9 YU o0 JPEVIEES el

(A% = a;, Ay )

Y dolliow 50 S0 b Hble dwglio 18 Joua

653k 5 s, SR gl Lol
YO )0 V) 0 YO DY) CNOADY) (cer e YO) olazdl
Co e N D) YO 0 e+ YO) (v o YO) YO AN gl
GO 0 YD) (GRS CB e N N) CB e No ) S Jarmo
(er o YO) YO 0 e+ YO) G e No ) CB e NoN) xSk g as,

ol 9 Yb dgus cwaid (uSle Jolds p90 (s yilo IV Jgu

(Ag) Sk locl
- glaat | sl
S0k | S

/\C ’/V /A olazdl

/V ’/f //\ 6Lo.~’>‘

/f ’/V /V w) Ja».?v.o

¥ Y N | ol 5ot
\Al

(Am) Sl sboglad Sl slacl I Jol w o Jgus

olaidl | gloi>] _
Sy | s pSoky
\ < Yo <0 slazdl
\ . ’/& ’N(b al.o:-?‘
YO YO . <0 G § dauzo
YO YO <0 GSol g a,

V6T 300 & oslod (ua 0190



S Bl guigo 4yl

FANP 9 SBSC 8559 b a5l drugd 3Kk (b 351 ol (59591 < 401

o Sle
0 dalgy sl oolawl b

&l Amax) 3 o3 JJodie op i85 s alal
i slacglad Sl slael s 5l

1 <& w”
j’nr:]ax = ; Z Z aijm (W_in) (V)

i=1 j=1

A1 | yaaraAaves

A2 | yaaraAaves

A3 | YYAV-Q5VEF

MY YAV apVES
PV AR R dd A

max

Sl Amax) ;6 ohg jlade o555 uns oF adail
slacglad ol o Y vgas cwais ( Slo slael s 5l

Omb 9 Vb Sga waie (1S5l olael o ple (39 410

el 00 00l UL.MJ

(Wm) Gl olael (F59 Egoxo 500 A Jguzr

9 "\-‘5) -la-“-"-" .
_ . gl | olazdl
CxSob | e
. /Y i . /f\“ . /f OL«M‘
< fY < ¥a ¥ 8Lo.:.?-|
- ¥4 Cny Cny G § duzo
¥4 ¥ ¥ GrSob g,

(Wm) Sl olael g y5lo (459 51028 Jgaor

Jlexe (539 Jlexe
< YA slazsl
S YA sl
Yy Samay daree
<Y GSoly g u,

9 YL dgus wus u.o:ﬁb.o dlacl 539 9o Hlopm N Jous

. 1 n n ng .
/lmax Z_ZZ\/ Qi (_g) M
Ny = Wi
g
AL [\ v-00YFASY
A2 |\ V-00YTASY
A3 {vhe-svAEY
Moo ypeeving

A=) AFARBOY YD

5 o sl oy le ()8 5le a3l (e F al> o

(Wg) o slacsglad ool

9 &b, Lixe .

B . gl | olaidl

S5l | e
i - f7 ¥4 slasl
. f5 . YF hid faovey
i . e <X W.J)Ja,m
itd < < SrSob g al,

9 YU dgur cwiid (il Slasl (s Jlo (39 Yo p N Jgu
(Wg) Sl slaesglad ol

C]m — (l;nnax_n) (a)
(n—1)

CI™ = £ ¥YIAN §

CI¢ :M )
(n—1)

CI& =) Fryrryryy

16T 50l & oslod (uad 0393

e 033 Sl
< Yv slazdl
A gloz
VY s j anma
< YY G 5ol g o,

Yy



P Bl guigo & 5

U Lo yoezme ()99 oot (3098 (OS5 9 o5 cyud ( 2L P15 8 0313  autas durw

ol 93 4 Jol> (Bolal o flo el b Coled 50 5
oA Le lade (b 9 Vb gax (cwaid (S0l 5 (Sloe 9>
Cews 4 bl Bolay asls el cavs 4 byl Bolas
R o 5 6550l e a5l avgs LB aiSs ol
wals a5 Codl Sz o el ol sl R OF 1 ey
Lol cconl [=,9] Sl 0> sl ool adgy JBolay slacl
e dae &Lwl 2 o=l o9 Yb sgas  Bolas slacl asls
Slr S Jlizl Galple 5 cosl Sogazs w0ad algs
3,18 8429 lagy] 5o 5,55t

Lulg, Golol 2 G ile 59 sl B3l 25 anlne
S oo Al + ) WLLTL | LT A 5 Y

CI®
CR® = e )
RIE= - oY
CRE = -0,-Y

Cr”
CR" = 2 )
RI™ = - vayy
CR" = - v#

Qog ) 3l eS b asls cpl gg0 2 aSLl Az g b

) Sl i 90 2 a8 e )0 Sl S5l (556 e yibe

Ll scuglyl ;o U ogd oo Lol 003 15 puenad 31 cing,

i CR™(CRE) L5 a5 590 40 5 oS Lainyass oad

(099>) slbo polae jo a5 Wyasd 00 1S eal gy )

Dipe owp & 4z b ass e plxil | (56 slacslas
IRCLONT-S | W T PO - OWS R PN P UL

=9 Cluwlio b g il owdid (Sl cyui —V-Y
o 2 ol 2B (339 9 658 2l s o Gl
$55 2 5l s lp o7y Sleslie o Sle JeSis o
Ll gl g ol oolistul 25,5 peenad 5l il il (5,55
ol jo 098 slacl glacsglad g o )55 ol )8
62,8 Glasglad pwaie (b bs, 5l (e Slawlie
5551 2y Slalie Jsaz (o5 obj Juds a) 0 eali
&l emin (uSile drwlre 3l oolitwl b (o (5, lo0g5 )]
2 A wl Jols bl (2gh Slaslie L le al)] 2

el 00 00)31 'Y J5A>

Yy

Consistency)(CR) )5 5Ll & 5 awlxs 51y 10 al> 1o
s RD) ool als s 1, CI asls (Rate
o ple el o) 5l S Jol> lade &S (g0 50 oS 0
sl sele 0gd oo 00l aseis oolaiwl bl g 55l
Random)RI) olas sla msls jolie O] Cawd
lice Ly b g dobas olael b 1) g yile Vo - o(Index
GeSle 5 S E5LL polie 5 0ols JoSis b le o5
Slaanslio goue polie a5 bul 5l Ll w5 awlxe |, oy
P Syganl ) (S g S e 3¢ o)lsen 551
o o e slael @ loges 1) byl gwain (.Sl
3 elo (V=) uliae 3l oolaiu] &gy (S S oo
oolizol el RI) ol glaasls Jgoz 5l oy oo
Solai G ile Tro adgi boyzar g (usSsS (nlnly )8
sl b OF Joaz) RD Bolas glaasles Jgor oo
50,5 adgi 658 (295 slaamlico slogm Sle

RI) Bolas s psly Jgus Y Jguo

RI® RI" ot 5o o3l
. \
v
- vag - FAQ. Y
- YEYY - Yavy ¥
OXY \eVYe )
S YAMA V1448 5
- fea. \YAVE v
S FVSE VYEY A
- FYEA \yvar q
- FFOO VF-a0 V.
. fovs VYA X
- FYYE \FESY X
<P 1 F000 X:
S FA-F VFANY X:
- FAA- ) FaAF V0

sas Sl Hlade lanl Bolai by il o g sl y

D)o &g [5,9] o3l o PBolad Sjge 4 e 3
2 e 53858 Gl 0 e s k3 g lite
2 ol @V e 5 [ 5 o s ilen oialosly
N RERIE R  IRCRW N W IEAP S ST

V6T 300 & oslod (ua 0190



S Bl guigo 4yl

FANP 9 SBSC 8559 b a5l drugd 3Kk (b 351 ol (59591 < 401

S S ez -

5 giad, (qluls ol e (Lol Goae

G e ales 5o 5 lak » e else ol
e plio s Gare o gyl oSl oL ael>
Seoaels gl W 0 e cpl ol pegdle .l ooy
oS 1 5 6l sl a5 sl la il ol
el 2l o il 2l ol wlons gya9, o b
aloz 5l Phaiw] 040 5 Cadlad 340 58 gz «Dledlb
Gl e o al) b ol adlae cala il ol
Sz LSBSC S 4 g )lasly o Slas (6,50 lusl a8 iy
a5 555l 5 0 5 oty b sploirl bl e
S5l &5 (550 slaaegomma 5l ragh cnl o Sl 038
oolawl wiyla 1y gludl oo Lany 9 Sy Oloeasgi b (g i
slie (3B olacl agh ol jo eolaiul 5)50 olacl ol
Sl » Fse Jelse o ad; lp eizmen oy

Slaslie cwain xSl o ple 8,5 o5 dlo s 5l
@ Ble s ohe p Sl Sle dlxe 5 (>9)
Sl OLl87 Lol Hate oz (g Slaslie s Sle
a ol b Jlez oot aulxs ol3sI VE Jouz 5 o5lete
Sle plp a8 (65l bl s )39 <l FANP 3,
LV Jgaz zyd 4 558 Oyge 4 Cal Jlaw o ol

M] Cawd
Sl 039 omxi —A-Y

Ao 56 139 @ podols 5l Ble 5L SG 5 ol 039
o sl Sl uiman 5 (55l Ol sletel &)

b 0j9 = Bl exlaasls ikl )

=95 Gluglio cwiid (Sl Y Jguo

(' v/\“/\ a'/?f) (' ",QV 4‘/Af) (’ v/bY v/V()) (’6’6’/Y&) Ow‘
(’ s’/A? a'/A) ('4‘/fY a‘/?/\) (‘c‘c‘/YA) (‘/; c‘//\ s\) ELW‘

(’ s’/f a'/??)

('c‘c‘/YA)

(’/A 4‘/\? v/"'\&)

(’ s’/&? "/V/\)

(’ * w/\'&)

(' 4‘/0 s’/?%)

(‘/?f s’/Aq s\)

(‘ v/&"\ c‘//\\‘)

5ok g as,

% 9) Clalio (waid (2S5l w5l Silwdloy IF Jgor

ez oo Jloy oy

pom 0dd Jloy oy

9o 0al Jlo i (ygims

Jo o Jly o

(vever) ¢ X)) (+/#8 < XF o) AT slazsl
(erer) ¢ e Y Y ) QY e FY YY) &l—*“l?‘
(veve) (veve) CAY N Ny OF Y e) Sy lanmo
(ce0e0) ¢ e Xf ) AN B YY) OYa e Ye) &):fQL:sm)

16T 50l & oslod (uad 0393

631l o3l5e (8 3ltel @15 Bl 2l 539 10 Jaaz

W sxkd 039

ol

W 039 ke
3

e

\F CYY <N oLl
T CEA VA e f) Loz
. YY ) Gy Laes
- FA CAY X e 00) | epesol g ad,

\¢



P Bl guigo & 5

U Lo yoezme ()99 oot (3098 (OS5 9 o5 cyud ( 2L P15 8 0313  autas durw

Slalllae ingh sole aslilas "(AHP_BSC) ol po dlundw
MV-Fe o YA o)led (o3l Jlo o siio o o

oy VY b Sl op (s Vo oz o ( Sldlase Y]
5 ooy aaSB b (danzmo Conn gl gLy

NYFEVYVY o F o)l (pio

[4] Erechtchoukova, M., Khaiter, P. A., and Golinska, P.
(2013). “Sustainability appraisal: quantitative methods
and mathematical techniques for environmental
performance evaluations”. Springer Berlin, Heidelberg,
pp. 254. DOI: https://doi.org/10.1007/978-3-642-32081-
1.

[5] Nan, C. (2009). “Sustainabity performance Evaluation
system in Government; A Balance Score Card Approch
Toward Sustainable Development”. Springer Dordrecht,
pp. 177. DOI: https://doi.org/10.1007/978-90-481-3012-
2.

U AT ey (st ep asysld g (et oy sl (7]
9,15 g (FANP) (630 aSuds Judond wis T )8 S8 4y 8 ;5o
g CS ph 169)g0 addlle (BSC)jleie 55kl
olZzils Sl pole oaSiils ato u powe dslilas " ylpdusl

A-YY 8 AR a)Lo..f; ‘CM _\>‘5 ‘SA)L.J olj

G gyl g wlwlidd” Y tp o Sl wg s g0l [V]

gy el p Glojlw o sles b5, sl psli

eslaw! L MCDM g (SBSC),lasly y3lee (55leiol &)l

FE oylad ¢y g drwgl Cypoe alos S Gb3 gl puiio 3
M-F o YD o4,

[8] Mio, C., Costantini, A., and Panfilo, S. (2021).
“Performance measurement tools for sustainable
business: A systematic literature review on the
sustainability balanced scorecard use”. Corporate
Social Responsibility and Environmental Management,
29(2): 367-384.

[9] Figge, F., Hahn, T., Schaltegger, S., and Wanger, M.
(2002). “Development of a sustainability balanced
scorecard:translating ~ strategy into value based
sustainability management”. Center for Sustainability
Management, University of Lueneburg, Germany, 1-14.

Ll YA e Glogies cp (b)) (Slroyg solse 1]

39 S jlxo g (Seosl cClllogg S oo g O Slos

S3liel SIS 3,500y b 35 e olfy S e SIS

5 Comn 0598 o) Lazme (59095 5 pole aslilad oy 5lgne
NPT o A oyl pgs

w0aiS 5 pgases ol Al b (soles po i p o Slidl (saera [VV]

S oSOl oladl sbhcawlow YA £y wole op

gl (5395355 5 psle aslilad " ylaglasugi 4y (oilbsiws
YYY-YVYY P Al c)Lo.':J P9 g S 0490

Yo

Yo adlas L Ol ealaw! 6}‘3 6‘&”‘. W LJau 5 d:’ﬁ)
Sl el sl Slles (gl Slodl w9 Bl
S sy bl Bl e oz 1 Sy o 4 Ly
b (eloizl gl jlane Jold gyl ol (5Ll
5 oo 0 Jll o Slee o oad Slulis JIA5 50 Jalge
Sl b asls 5 Jdow asliis y LB o e mbio
G5 Gl )0 Al cwyp 0 ke e g Gog ieeh BB
W VPl e byl s ek a5 Sloasls Jlos
YA Colgp 0 45 4 4B o ceslie Lasls oo
S e oy b Sl ol el lsie 4y el
By pase Cais gl oSlee oLl o b late
).Q 0)9 L.9>9) g.)Lu...thbo ML...».......')J )l ool.o...,...'l 9 FANP L)‘“"j)
4 Geiod doliion  aSyl s g5 b ol cpns JBlie Sl plaS
ol oy b 2l Ghos sl o0 (zg5 Slaglio & 50
oolawl L' (_g)lf)L...:Ls C)J A solaul 6)K)Lub C)J r’}&*" )|
55 polie adS a5 oS 0591 e 9 WSS b, )
slagasls adpdy Ojge b))l e Bl 5 )
osle ylis « Foxe mlio g ame o Gl o ,Slas L_;'Lf.})‘
slaw» jasls wal olulis SBSC slo sl 5l ouds
9 Jol a8, ;0 V8 iy eSlee L s,y cows 3l sl
VY 035 onSilio b € sadg oluls JS ol » asls
Sz )d S g «albl C ooy GlaaSlh 5 pgs 4 5o
@S als I3 pgw as) 13 B 49 b «Kpane g5l
Q)'lj.'l.a (_g)’l.guol Q)lf ).‘ol.uo uL..o 5o as sl ul*‘” 3..4:.79 5
S FA 59 eSSl b € (6 150k g 0y » Hlate 6 lky
ol b «glaimh Jlaie ool ails 5,5, ble plo 4
038 Oeobe b €yl Jlate cpg ady jo o VY (3
058 Oelee b €olaidly Jlate Coled ;o g pges 4y yo + VY
Syl )13 bl ple 4 Cond p)lez 4, o\ F
&y -0
@ooilgd 259157 YAV e o (g e w0 iy [
G is oS ) g 0 e ALl 0y bl axwgi
Jlo colnl s Lamme ob5)] ooeil arsgi 5 G j Lame cale

FY-A- e AA Q)Lo...':.i b

SUl YAV o e e ledn o d (sdeme o s Wlle [V
el 0jlgie (3Ll @)l 05509,k e Curo 55l

V6T 300 & oslod (ua 0190



S Bl guigo 4yl

FANP 9 SBSC 8559 b a5l drugd 3Kk (b 351 ol (59591 < 401

¢ Sustainable Development Perspective
" Economic Perspective

§ Environmental Perspective

? Social Perspective

10 Learning & Growth Perspective

11 Performance Measurement System
12 Validity

13 Reliability

' Consistency Rate
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! Global Reporting Initiative (GRI)

2 Blance Score Card (BSC)

* Analytical Hierarchy Process (AHP)
* Analytic Network process (ANP)

> Sustainability Balance Score Card
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