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ABSTRACT 6 
 7 
This paper compares the sustainable development of fifteen important banks that located, in 
general, in Brazil, United States, and Europe. The banks were chosen from their market 
value and analyzed about their investor performances. The bank’s comparison used 
indicators extracted from their Global Reporting Initiative, which represent their sustainability 
reports. For the research robustness the decision support multicriteria analysis was used as 
methodology, which in the application of the method ELECTRE III was possible to verify the 
ranking of companies according to direct sustainable reports. The results showed a greater 
commitment of Brazilian banks to sustainable development, while the others, European and 
American, were shown to have an equivalent performance in many aspects and indicators, 
specifically about social impacts. The results also demonstrate that in the banking sector, 
there is still much space for improvements in relation to sustainability. It was concluded that 
sustainable strategies allied to the Triple Bottom Line are a corporate and operational 
differential. Thus, it is expected to contribute to the deepening of enterprise policies across 
all strategic decisions focused on sustainability. Sustainability is the most important aspect 
for strategy decisions, nowadays, and this application helps for it. 
 8 
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1. INTRODUCTION 11 
 12 
In recent decades the assessment of risks and opportunities related to sustainability have 13 
become very common in industry. It has also reached the services sector, whose influence 14 
on the economy is growing [21][6][35][45]. In particular, sustainability assessment has 15 
advanced significantly in the financial sector. Financial companies now occupy 22 positions 16 
in the 2014 ranking of the Global 100 sustainability index [13]. This tendency can be 17 
explained by the weight of the financial decisions in relation to the survival and growth of 18 
companies and therefore of sustainable development. 19 

Mere economic optimization is no longer sufficient to assess company performance, since 20 
environmental consequences and distributional equity (intra/inter-generational for human 21 
and non-humans) also have to be taken into account. Three dimensions need to be 22 
considered at present: economic, environmental, and social. Moreover, after making a 23 
decision companies have to deal with a plurality of values and legitimate interests. Generally 24 
it is necessary to reconcile the restrictions and targets of various stakeholders with at times 25 
conflicting objectives and criteria. In this context multi-criteria assessment methods have 26 
been shown to be useful and consistent [34]. Multi-criteria tools have been applied to 27 
support administrators who need to take decisions related to sustainability, such as: the 28 
assessment and selection of socio-environmental responsible suppliers who will be part of 29 
their supply chains [20]; the analysis of environmental, social, and economic performance of 30 
companies from the oil and gas sector [24]; the selection of remanufacturing technologies as 31 
a form of encouraging sustainability in companies [25]; development of systems based on 32 
aspects of sustainability to improve financial institutions’ credit policies [55]. 33 



 

In each of these applications, multi-criteria tools inevitably assume one of two fundamental 34 
approaches to sustainability assessments [54][47]. The first is based on the concept of weak 35 
sustainability, which allows replacements between quantities of natural capital and capital 36 
produced by man. The second is based on the concept of strong sustainability, which does 37 
not admit replacements, or accepts only limited permeability. This requires the method of 38 
aggregation used in the assessment to be non-compensatory, in other words, there is no 39 
replacement rate between criteria. Problems of this type can be adequately resolved using 40 
the multi-criteria methods of support for decisions from the ELECTRE family, which have 41 
proved to be rapid and flexible, linking a simple and robust logic to resolve problems in the 42 
presence of non-comparables [12]. 43 

In this article the sustainable development of fifteen large banks from Brazil, the US, and 44 
Europe is compared. The study was carried out based on the analysis of sustainability 45 
indicators collected in GRI (Global Reporting Initiative) reports published and made available 46 
on corporate sites. In order to make the comparison the ELECTRE III method was used. The 47 
rest of the article is as follows: Section 2 presents the data collected; Section 3 describes the 48 
analysis; Section 4 presents the results obtained, which are discussed in Section 5; finally, 49 
Section 6 summarizes the conclusions of the paper. 50 
 51 
2. COLLECTION OF DATA ON THE RESEARCHED BANKS 52 
 53 
Non-specialists usually have much difficulty in the use of sustainability indicators. Various 54 
frameworks have been created to help them direct the focus to what should be measured 55 
and to determine which information will be used later [28]. Each framework possesses its 56 
own form of conceptualizing the dimensions of sustainability, the interrelations between 57 
these dimensions, the way the questions are grouped, and the concept used to justify the 58 
selection and aggregation of indicators [38]. According to [14], frameworks which are not 59 
systemic, hierarchical, logical, and communicable can lead to various errors, such as: 60 
incapacity to produce clear images of socio-economic and environmental conditions; 61 
omission of essential aspects of sustainability; overlapping of components with a consequent 62 
dual counting; confusion about what is being measured and with what purpose; 63 
unmeasurable indicators; and distortion of assessment through an emphasis on 64 
documentation of procedures, instead of searching for results [14]. 65 

Among the frameworks most used to assess sustainability what stand out are sustainability 66 
reports. These have developed rapidly, having changed from an ambitious concept to a new 67 
practice of corporate communication which integrates the financial, environmental, and 68 
social performance of a company in a single report [27]. Their purpose is to represent 69 
corporate activities in a just and balanced way, publishing the contribution of the company 70 
involved, whether positive or negative, for sustainable development [51]. 71 

The framework most used internationally for sustainability reports are the guidelines 72 
prepared by the Global Reporting Initiative (GRI) [37]. These include performance indicators 73 
and administrative information in key sustainability areas and are now accepted as a de 74 
facto standard [48]. According to [8], their widespread adoption is due to the preparation of 75 
successive generations of guidelines, as well as sector supplements and national annexes. 76 
Not all indicators need to be reported, rather only those which the company considers 77 
materially relevant for its business and strategy, and according to its size, sector, and 78 
location [52]. Nevertheless, the choice “should cover aspects which reflect significant 79 
economic, environmental, and social impacts of organizations, or which substantially 80 
influence stakeholder assessments and decisions” [19]. The degree of relevance of each 81 
indicator varies much between organizations and the materiality of each must be determined 82 
by the Board of Directors and by the management of each company [1]. Although there is no 83 



 

single way to prepare the report, GRI directives recommend that they be kept comparable 84 
with each other in order to assess the level of sustainability in the organization. However, no 85 
form of synthesizing the indicators in a single index is proposed, rather the information is 86 
presented in an isolated way and decision-makers have to make aggregations as they see fit 87 
[30]. 88 

Selected for the study were five Brazilian banks (identified as BR1 - BR5), five American 89 
(US1 - US5), and five European (from Germany, Spain, Scotland, England, and Switzerland 90 
- EU1 - EU5). After being selected their sustainable development was compared. The data 91 
was obtained in the reports published on the GRI website (https://www.globalreporting.org) 92 
or on the bank websites and refers to 2011, since no more recent reports were found for all 93 
the banks selected. Only quantitative indicators were considered, which resulted in the 94 
construction of a database with the values obtained. 95 

Only the indicators which all the assessed banks deemed relevant (based on tests of 96 
materiality) and adequately publicized in their sustainability reports were considered. It was 97 
found that the indicators chosen covered central themes of sustainability, including global 98 
warming, lack of raw material and water, increases in the price of energy, and growing 99 
competition for human capital. Thus, it was possible to obtain a set consisting of eight 100 
indicators which represented the three aspects (economic, environmental and social) and 101 
seen by the banks as appropriate to represent their sustainable development (Table 1). 102 
Some values were normalized in accordance with 2011 bank revenues. 103 
 104 

Table 1. Set of GRI indicators selected. 

Indicator Description  Normalization 

EC1 Economic value generated and distributed N/A* 

EN1 Materials used by weight or volume (paper consumption) Revenue 

EN4 Indirect energy consumption Revenue 

EN8 Total water withdrawal by source Revenue 

EN16 Weight of direct and indirect emissions of gases causing the 
greenhouse effect 

Revenue 

EN17 Weight of other relevant indirect emissions of greenhouse gases Revenue 

LA1 Total number of employees N/A 

LA13 Proportion of men and women within the governance bodies N/A 

* N/A – not applied 
 105 
It should be highlighted that in applications in the area of sustainability, performance 106 
indicators are frequently used as organizational assessment criteria [2][40][7][10][24].  107 
 108 
3. DATA ANALYSIS 109 
 110 
The performance of the selected banks was compared using the ELECTRE III multi-criteria 111 
method, as it has a significant capacity to deal with sets of data affected by a high degree of 112 
uncertainty and being less sensitive to changes in data [53][43][11]. ELECTRE III allows the 113 
use of inaccurate, indefinite and uncertain criteria, inherent to complex processes in human 114 
decision-making, based on the use of pseudo-criteria and thresholds of preference and 115 
indifference [41]. Moreover, a veto threshold hinders a very bad performance in one criterion 116 
being offset by good results in another. ELECTRE III has been widely used in classification 117 
problems, for example, in the ranking of actions for investments selection [23], the choice for 118 



 

a strategic sustainable management of demolition waste [40], energy systems selection 119 
[11][26], housing evaluation [36], environment and management of water consumption 120 
[4][18][22], finance [23][29], economic analysis [20][56], decision analysis [33][32], education 121 
[17] and others [5][15][16]. 122 

The first step in the application of method was the construction of the Performance Table 123 
(Table 2) based on data collected in the sustainability reports of the selected banks. In this 124 
table the values presented are normalized in accordance with the factors listed in Table 1. 125 
The banks correspond to the alternatives and the indicators constitute the set of assessment 126 
criteria. 127 
 128 

Table 2. Companies Performance Table. 

Alternative 
Evaluation Criteria 

EC1 EN1 EN4 EN8 EN16 EN17 LA1 LA13 

BR1 60,757 0.06 37.97 4.19 0.41 0.18 113.81 0.53 

BR2 29,073 0.13 51.50 55.78 0.54 6.91 116.27 0.18 

BR3 35,365 0.13 57.82 41.69 1.14 7.60 117.40 0.65 

BR4 35,535 0.33 62.15 56.68 0.86 5.03 140.10 0.35 

BR5 10,237 0.27 39.13 30.85 0.90 0.73 31.59 0.32 

US1 19,108 0.82 105.45 229.82 22.58 1.29 63.06 0.96 

US2 93,454 0.69 120.97 157.30 18.30 17.12 282.00 0.25 

US3 78,36 1.90 97.14 77.15 16.89 1.94 330.00 0.30 

US4 78,4 0.28 94.72 78.64 13.72 13.00 88.53 0.18 

US5 80,95 0.76 119.06 173.87 19.78 1.40 270.00 0.45 

EU1 29,58 0.27 85.07 67.61 8.56 3.72 64.82 0.27 

EU2 41,161 0.75 116.80 60.74 15.92 1.97 146.80 0.22 

EU3 57,249 0.52 82.19 65.01 7.25 2.63 193.35 0.22 

EU4 42,978 0.07 67.75 35.34 7.68 2.28 101.00 0.20 

EU5 33,253 0.90 79.35 35.23 11.39 1.28 103.12 0.35 

Unit Million US$ m3 GJ t tCO2e tCO2e 
Thousand 

pure pure 

 129 
The second phase is the construction and exploitation of some relationships in ELECTRE III. 130 
Its phases are depicted in Fig. 1. 131 



 

 132 
Fig. 1. Electre III Flow 133 

• Construction of the ranking relationship: the performance alternatives (the five 134 
companies under study) are compared in pairs (A, B). Each pair is characterized by an 135 
overcome relationship. Establishing that “the alternative A outperforms alternative B” means 136 
“alternative A is at least as good as alternative B”. There are three overcome relationships: 137 
“indifferent,” “weakly preferred” or “strictly preferred”, according to the difference between the 138 
performance alternatives and thresholds given by the decision maker.  139 

• Exploitation of the ranking relationship: two pre-classifications are constructed with 140 
two antagonist procedures (upward and downward distillation). The combination of the two 141 
pre-classifications provides the final classification. 142 

The simplest and most traditional criteria are called ‘true criteria’. These have no defined 143 
limits. Only the difference among criteria scores is used to determine which option is the 144 
preferred one. Pseudo-criteria are used in order to take into account the inaccuracy and 145 
uncertainty in indeterminacy in complex decision problems. The indifference q and 146 
preference p thresholds allow the construction of a pseudo-criterion. Thus, three alternative 147 
relationships between alternatives A and B can be considered:  148 
a) A and B are indifferent if the difference between the performance of two alternatives is 149 
smaller than the threshold indifference. The indifference between alternatives is denoted as 150 
A I B. 151 

A I B if; and only if; z(A) - z(B) ≤ q 152 

where, z(X): alternative X performance; q: indifference threshold. 153 

b) Alternative A has weak preference compared to alternative B if the difference between 154 
their performances is between the thresholds of indifference and preference. The notation 155 
for weak preference is A Q B. 156 

A Q B if; and only if; q < z(A) – z(B) ≤ p 157 

where, z(X): alternative X performance; q: indifference threshold; p: preference threshold. 158 



 

c) Alternative A is strictly preferred to alternative B if the difference between the 159 
alternative performances is greater than the threshold preference. The notation is strictly 160 
preferential A P B. 161 

A P B if; and only if; z(A) – z(B) ≥ p 162 

where, z(X): alternative X performance; p: preference threshold. 163 

The concordance index (Eqs. (4) and (5)) indicates the truth of the statement “alternative A 164 
outperforms alternative B” (A S B). C = 1 indicates the full truth of the assertion and C = 0 165 
indicates that the statement is false. The graphic representation is given in Fig. 2. 166 

 167 

Fig. 2. Concordance index between A and B alternatives 168 

Zone 1. zi(B) - zi(A) ≤ qi, alternatives A and B are indifferent, which means agreement on the 169 
statement “The alternative A overcomes alternative B”. Zone 2. qi < zi(B) - zi(A) < pi, the 170 
alternative B is weakly preferred to A, which means a partial agreement on the statement 171 
“The alternative A overcomes the alternative “. Zone 3. zi(B) - zi(A) ≥ pi, alternative B is 172 
strictly preferred to A, which means a false agreement on the statement “alternative A 173 
overcomes alternative B”. 174 

���, �� =  1
  . � 


�


 =1  . �
  ��, �� 

175 
 With for each criterion, 176 
 177 

���, �� =  
���
��1 �� �
 ��� + �
 ��� ≥  �
 ���0 �� �
 ��� + �
 ��� ≤  �
 ����
 +  �
 ����
 −  �
 , �� ��� ��� � !�"

�#
 

178 
where, C(a,b): concordance index of actions a and b; K: sum of all weights of criteria; kj: 179 
weight of criterion j, for j = 1, 2, 3, ..., n; cj: concordance index of actions a and b, under the 180 
criterion j. 181 



 

If the difference in performances between alternatives A and B in criterion i is greater than 182 
the veto threshold vi, it is cautious to refuse the statement “alternative A overcomes 183 
alternative B”. 184 

The discordance index for each criterion i is given by Eq. (6). Fig 3 shows the graphic 185 
representation of this index. 186 

 187 
Fig. 3. Disagreement index between A and B alternatives 188 

Zone 1. zi(B) - zi(A) ≤ pi, alternative B is weakly preferable to alternative A, which means no 189 
disagreement about the statement “alternative A overcomes alternative B”. Zone 2. pi < zi(B) 190 
- zi(A) < vi, alternative B is strictly preferred to alternative A, which means weak 191 
disagreement with the assertion “alternative A overcomes alternative B”. Zone 3. zi(B) - zi(A) 192 
≥ vi, the difference between alternative A and alternative B exceeds the threshold for veto, 193 
which means total disagreement with the statement “alternative A overcomes alternative B”. 194 
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195 
Where: zi(X): alternative X performance in criterion i; pi: threshold of alternative preference 196 
on the criterion i, 197 

Considering the concordance (Eq. (4)) and discordance (Eq. (6)) indexes, the credibility 198 
degree (Eq. (7)) indicates whether the ranking hypothesis is true or not. If the concordance 199 
index (Eq.(4)) is greater than or equal to the discordance index on all criteria (Eq. (6)), then 200 
Eq. (7) is equal to Eq. (4). If Eq. (4) is strictly below Eq.(6) then the reliability degree (Eq. (7)) 201 
is equal to Eq. (4). Note the importance of the direct relationship of these indices. 202 
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203 
 where: J(A,B): is the set of criteria for di(A,B) > C(A,B). 204 

With the performance matrix constructed, the final step was the definition of some 205 
parameters to be used in ELECTRE III to represent the preferences of decision makers. The 206 



 

first is the relative weight of each criterion. For a determined criterion the weight reflects its 207 
degree of importance in the creation of a favorable majority in a relationship of over-208 
classification. In agreement with the strong sustainability concept, where it is sought to avoid 209 
pre-established preferences between economic, environmental, or social aspects, it was 210 
decided to attribute equal weight to all criteria so that they are considered with equal 211 
importance in the assessment of sustainability performance. The next parameters 212 
established were the indifference, preference, and veto thresholds. The generic linear 213 
function for the calculation of thresholds is defined as α * g(a) + β, where g(a) is the 214 
preference function for alternative a. These coefficients allow the definition of the thresholds 215 
in a proportional form to the performance of alternative (α) and in absolute values (β). In the 216 
study it was decided to use thresholds proportional to performance for all criteria, where α ≠ 217 
0 and β = 0. The values attributed to α were 0.1 for the indifference threshold and 0.2 for the 218 
preference threshold. This indicates that, for a criterion with a rising preference direction, an 219 
alternative can be strictly preferable to another, if its performance is 20% greater. The veto 220 
threshold was not adopted because all the criteria are considered to meet the affirmative 221 
aSb. 222 

After this, the values of the weights and the thresholds, as well as the elements in the 223 
Performance Table (Table 2) were used as input for the ELECTRE III method. 224 

3. RESULTS 225 

In order to determine the sequence of alternatives using the processes assigned to the 226 
ELECTRE III, the performance matrix (Table 2) of alternatives for each criterion can be 227 
observed taking into account the evolution about the 2011 analysis. For each criterion in 228 
Table 2, thresholds and weights were assigned by experts through questionnaires and 229 
interviews conducted directly. In the case of weights, all these criteria at this first time, 230 
receive the same importance in the analysis, i.e., equal weights were assigned to all of them. 231 
The degrees of credibility and indexed to each pair of alternatives do not produce a 232 
symmetric matrix.  233 

After applying the procedures of the chosen method and carrying out all the necessary 234 
calculations, the final ranking matrix was obtained. Table 3 shows the results of the 235 
comparison between the banks. The comparison of each pair of alternatives (a, b) results in 236 
one of the following relations: if a is better than b, the symbol of the intersection of line a with 237 
column b is P+; if a is equivalent to b, the symbol is I; is a is worse than b, the symbol is P–; 238 
if a is incomparable with b, the symbol is R. 239 

Table 3.  Final ordination matrix. 
 

  BR1 BR2 BR3 BR4 BR5 US1 US2 US3 US4 US5 EU1 EU2 EU3 EU4 EU5 

BR1 I P+ P+ P+ P+ P+ P+ P+ P+ P+ P+ P+ P+ P+ P+ 

BR2 P– I P– P– R P+ R P+ P+ P+ P+ P+ P+ P– P+ 

BR3 P– P+ I P– P+ P+ R P+ P+ P+ P+ P+ P+ P+ P+ 

BR4 P– P+ P– I R P+ R P+ P+ P+ P+ P+ P+ R P+ 

BR5 P– R P– R I P+ P– R R R R R R P– R 

US1 P– P– P– I P+ I P– P– P– P– P– P– P– P– P– 

US2 P– R R R P+ P+ I R P+ P+ P+ P+ R R P+ 



 

US3 P– P– P– P– R P+ R I P+ P+ P+ P+ R P– P+ 

US4 P– P– P– P– R P+ P– P– I P+ P+ P+ P– P– P+ 

US5 P– P– P– P– R P+ P– P– P– I R P+ P– P– P+ 

EU1 P– P– P– P– R P+ P– P– P– R I R P– P– P+ 

EU2 P– P– P– P– R P+ P– P– P– P– R I P– P– P+ 

EU3 P– P– P– P– R P+ R R P+ P+ P+ P+ I P– P+ 

EU4 P– P+ P– R P+ P+ R P+ P+ P+ P+ P+ P+ I P+ 

EU5 P– P– P– P– R P+ P– P– P– P– P– P– P– P– I 

The Fig. 4 graphically represents the final order of the alternatives. The company at the top 240 
of the ranking is the one with the best general performance in comparison with the others. It 241 
can be seen that bank BR1 stands out from the rest, occupying first place in the ranking, 242 
followed by another Brazilian bank, BR3. Moreover, it can be seen that of the first five places 243 
in the ranking, four are Brazilian banks. 244 



 

 245 

Fig. 4. Final ranking 246 

The European bank EU4 is in third place, and despite being incomparable with the Brazilian 247 
bank BR4, it is hierarchically better than the following two (BR2 and BR5, respectively). The 248 
American and European banks US3 and EU3 appear in joint fifth position. 249 

The analysis of the sensitivity of the results was carried out by altering the indicator weights, 250 
alternately attributing the values 1, 1.5 and 2 to the economic, environmental, and social 251 
dimensions, in this order. Six combinations of weights (six cases) were produced in this 252 
procedure to be assessed, as shown in Table 4. The numbers presented in this table 253 
correspond to the quantity P+ (strict preference) obtained by each alternative on the final 254 
ranking matrix (Table 3). The greater the number obtained by a company, the higher its 255 
ranking will tend to be. 256 



 

The data from Table 4 was plotted in Fig. 5 to show how the banks which occupied the 257 
highest positions in the ranking behaved in relation to the variation in criteria weight. It can 258 
be seen that BR1 and BR3 do not alter due to change in criteria weight, remaining in first 259 
and second places, respectively. 260 

 261 
Table 4. Number of strict preference obtained by each company from weight variation 
in the economic, environmental and social indicators. 

Bank 
Final Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 

1 - 1 - 1 1 - 1.5 - 2 1 - 2 - 1.5 1.5 - 1 - 2 1.5 - 2 - 1 2 - 1 - 1.5 2 - 1.5 - 1 

BR1 14 14 14 14 14 14 14 

BR2 8 3 9 5 8 4 7 

BR3 11 13 11 12 12 10 11 

BR4 9 10 8 11 8 5 8 

BR5 1 1 1 0 1 1 1 

US1 1 0 0 0 0 0 0 

US2 7 7 5 11 5 7 7 

US3 6 6 4 8 4 8 5 

US4 5 2 6 2 7 5 8 

US5 3 2 3 6 3 5 3 

EU1 2 0 2 1 3 1 2 

EU2 2 0 2 0 1 1 2 

EU3 6 6 7 8 6 7 6 

EU4 10 7 8 7 10 8 9 

EU5 1 0 1 3 2 1 1 

The American banks US3 and US2, were the ones with the greatest changes in the ranking. 262 
US3 started in seventh place, afterwards moving to fifth, eight, and finally returned to 263 
seventh position, where the indicators from the economic sphere had greatest weight, in 264 
other words where they were of greater importance. The second bank (US2) started in sixth 265 
place and in the two subsequent rankings it oscillated between the fourth and seventh 266 
places, finally appearing in fifth place. It was found that when the Brazilian representatives 267 
were removed, the others had an equivalent performance. 268 



 

 269 
Fig. 5. Ranking variation 270 

The results of this sensitivity analysis demonstrate a reasonable constancy in the results, 271 
with conformity with the final ranking prevailing. This signifies that the sensitivity analysis 272 
confirmed the stability of the ranking result. 273 

4. DISCUSSION AND ADEQUACY OF THE ELECTRE III METHOD 274 

The application of the ELECTRE III method allowed the conjugation of objective data (the 275 
criteria values) and subjective linear combinations (weights and thresholds) of the variables, 276 
a situation which characterized decision making in complex hierarchical processes. 277 
Moreover, since it is a method which does not allow a criteria replacement rate, it permits a 278 
greater alignment with the strong sustainability concept. 279 

Moreover, the application of the method showed that it was little sensitive to the variation in 280 
criteria weight. Only some banks suffered intense changes. Nevertheless, among those at 281 
the top of the ranking there were no variations in their positions. 282 

The weights attributed to the criteria were determinant for the result of the final ranking. This 283 
is shown by the fact that the difference between the first and second placed banks in the 284 
final ranking is due to environmental aspects, since their relevance was greater. As can be 285 
seen in Table 1, all the environmental indicators have a better performance in bank BR1 286 
(which has a strategic environmental policy), followed by BR3 and US2. In the social 287 
aspects, BR3 and US2 stand out, with an equivalent performance. Economic indicators were 288 
also determinant in the comparison. In EC1, BR1 was better than BR3, though worse than 289 
US2.  290 

It is important to emphasize that all the banks were analyzed peer to peer, based on the 291 
application of the selected method. The influence of the weights and the pseudo-criteria 292 
causes the equilibrium in the final ranking, seen in Figure 4.  293 

The final ranking does not permit the identification of which criteria and aspects of each bank 294 
should concentrate its efforts on, in order to improve their performance. For this the 295 
normalized performance table has to be used (Table 2). 296 

The relationship between sustainability and financial performance is a complex one. To 297 
begin with, there is not a standard metric for measuring sustainability since it covers a broad 298 
number of socioeconomic and environmental issues. Financial performance, although 299 



 

narrower in scope, can also be measured in different ways, from share price to profits. 300 
Electre III, as can be shown, enables the sustainability analysis and measuring.  301 

About these results, the integration of sustainability into the banking sector has taken two 302 
key directions: 303 

• The pursuit of environmental and social responsibility in a bank's operations through 304 
environmental initiatives (such as recycling programs or improvements in energy efficiency) 305 
and socially responsible initiatives (such as support for cultural events, improved human 306 
resource practices and charitable donations); 307 

• The integration of sustainability into a bank's core businesses through the integration of 308 
environmental and social considerations into product design, mission policy and strategies. 309 
Examples include the integration of environmental criteria into lending and investment 310 
strategy, and the development of new products that provide environmental businesses with 311 
easier access to capital. 312 

The second of these categories has the potential to influence business on a larger scale. By 313 
integrating sustainability into a bank's business strategy and decision-making processes, 314 
institutions can support environmentally or socially responsible projects, innovative 315 
technologies and sustainable enterprises. 316 

Multi-criteria analysis (MCA) is a valuable and increasingly widely-used tool to aid decision 317 
making where there is a choice to be made between competing options. It is particularly 318 
useful as a tool for sustainability assessment where a complex and inter-connected range of 319 
environmental, social and economic issues must be taken into consideration and where 320 
objectives are often competing, making trade-offs unavoidable. It provides a robust and 321 
transparent decision-making structure, making explicit the key considerations and the values 322 
attributed to them, and providing opportunities for stakeholder and community participation. 323 
MCA can be applied at all levels of decision-making, from the consideration of project 324 
alternatives to broad-reaching policy decisions guiding a transition towards sustainability and 325 
the green economy. 326 

5. DATA COLLECTION UNCERTAINTIES 327 
 328 
In the process of created the performance table of the analyzed banks (Table 1), various 329 
obstacles were faced during the data collection in the GRI reports, some of which have 330 
already been mentioned by authors such as [39]: 331 

• Non-existence of sustainability report for every year; 332 

• Absence of data reports related to determined indicators; 333 

• Partially reported quantitative data or only existing in a qualitative form; 334 

• Lack of clarity about how data was collected and aggregated; 335 

• Performance values published with different measurement units for the same indicator; 336 

The difficulties mentioned can make the data collection process imprecise and introduce 337 
uncertainties in calculations and subsequent results, compromising their reliability. 338 
Standardization of the data published in sustainability reports can contribute to mitigate 339 
these deficiencies. The combination of actions such as these tends to increase the reliability 340 



 

of information released and to raise to another level the assessment of corporate 341 
sustainability performance based on GRI reports.  342 
 343 
6. CONCLUSION 344 
 345 
The various assessment tools can generate different forms of measurement and aggregation 346 
of sustainability data. However, in this study the comparison of the sustainability of 347 
international banks can be adequately carried out using quantitative criteria taken from their 348 
GRI reports and used in a multi-criteria model. The ELECTRE III method was shown to be 349 
efficient, principally because of its possibilities for weightings and sensitivity analyzes. It 350 
allows the cross-tabulation of banks and indicators, which can be useful for future decision of 351 
companies in relation to sustainability. 352 

The results of the study demonstrate that in the banking sector, there is still much space for 353 
improvements in relation to sustainability. This can be obtained, amongst other forms, by the 354 
integration of sustainability questions in corporate strategies. 355 

The criteria presented and discussed were adequate for evaluating the companies in the 356 
finance sector, as they encompassed economic, environmental and social aspects for the 357 
study. It should be noted that, regarding the risks to the environmental criteria, there is need 358 
for a more accurate survey in the field, in order to evaluate all parameters that influence 359 
such a criterion, but for the present study, the evaluation performed was satisfactory. The 360 
study allowed analyzing the companies, strategically, checking for their development and 361 
performance in the year studied. According to the criteria selected, these companies were 362 
ordered to obtain comparisons and improvements in their production processes. 363 
 364 
 365 
REFERENCES 366 
 367 

1. ACSI, FSC. ESG Reporting Guide for Australian Companies: Building the foundation 368 
for meaningful reporting. Australian Council of Superannuation Investors & Financial 369 
Services Council, Australia. 2011. 370 

2. Afgan, N.H., Carvalho, M.G. Sustainability assessment of a hybrid energy system. 371 
Energy Policy. 2008. 36 (8), 2903-2910. 372 

3. Alshuwaikhat, H.M.; Abubakar, I. An integrated approach to achieving campus 373 
sustainability: assessment of the current campus environmental management 374 
practices. Journal of Cleaner Production. 2008. 16 (16), 1777-1785. 375 

4. Bai, C., Sarkis, J. Green supplier development: analytical evaluation using rough set 376 
theory. Journal of Cleaner Production. 2010. 18, 1200- 1210. 377 

5. Bana e Costa, C.A., Oliveira, M.D. A multicriteria decision analysis model for faculty 378 
evaluation. Omega. 2012. 40, 424-436. 379 

6. Becken, S.; Simmons, D. Using the concept of yield to assess the sustainability of 380 
different tourist types. Ecological Economics. 2008. 67 (3), 420-429. 381 

7. Boggia, A., Cortina, C. Measuring sustainable development using a multi-criteria 382 
model: A case study. Journal of Environmental Management. 2010. 91 (11), 2301-383 
2306. 384 



 

8. Brown, H.S., de Jong, M., Levy, D.L. Building institutions based on information 385 
disclosure: lessons from GRI's sustainability reporting. Journal of Cleaner 386 
Production. 2009. 17 (6), 571-580. 387 

9. Buchanan, J., Sheppard, P., Vanderpooten, D. Project ranking using Electre III. 388 
Research report series. Department of Management Systems, University of 389 
Waikato, New Zealand. 1999. 390 

10. Castellini, C., Boggia, A., Cortina, C., Dal Bosco, A., Paolotti, L., Novelli, E., Mugnai, 391 
C. A multicriteria approach for measuring the sustainability of different poultry 392 
production systems – Original Research Article. Journal of Cleaner Production. 393 
2012. 37, 192-201. 394 

11. Cavallaro, F. A comparative assessment of thin-film photovoltaic production 395 
processes using the ELECTRE III method. Energy Policy. 2010. 38, 463-474. 396 

12. Chatterjee, P.; Athawale, V.M.; Chakraborty, S. Selection of materials using 397 
compromise ranking and outranking methods. Materials and Design. 2009. 30 (10), 398 
4043-4053. 399 

13. Corporate Knights. The 10th Annual Global 100. Available at: 400 
http://www.corporateknights.com/report/10th-annual-global-100/final-results-global-401 
100 (accessed 22.01.14). 402 

14. Dalal-Clayton, B., Bass, S. Sustainable Development Strategies: A Resource Book. 403 
Earthscan, London. 2002. 404 

15. Durbach, I.N., Stewart, T.J. A comparison of simplified value function approaches for 405 
treating uncertainty in multi-criteria decision analysis. Omega. 2012. 40, 456 e 464. 406 

16. Frini, A., Guitouni, A., Martel, J.M. A general decomposition approach for multi-407 
criteria decision trees. European Journal of Operational Research. 2012. 220, 452- 408 
460. 409 

17. Giannoulis, C., Ishizaka, A. A Web-based decision support system with ELECTRE III 410 
for a personalised ranking of British universities. Decision Support Systems. 2010. 411 
48, 488- 497. 412 

18. Giner-Santonja, G., Aragonés-Beltrán, P., Niclós-Ferragut, J. The application of the 413 
analytic network process to the assessment of best available techniques. Journal of 414 
Cleaner Production. 2012. 25, 86- 95. 415 

19. Global Reporting Initiative (GRI), 2010-2011. A new phase: The growth of 416 
sustainability reporting - GRI’s year in review. Global Reporting Initiative, 417 
Amsterdam. 418 

20. Govindan, K., Jepsen, M.B. ELECTRE: A comprehensive literature review on 419 
methodologies and applications, European Journal of Operational Research (2015), 420 
http://dx.doi.org/10.1016/j.ejor.2015.07.019 421 

21. Govindan, K., Rajendran, S., Sarkis, J., Murugesan, P., 2013. Multi criteria decision 422 
making approaches for green supplier evaluation and selection: a literature review. 423 
Journal of Cleaner Production, http://dx.doi.org/10.1016/j.jclepro.2013.06.046 424 



 

22. Halme, M.; Jasch, C.; Scharp, M. Sustainable homeservices - Toward household 425 
services that enhance ecological, social and economic sustainability. Ecological 426 
Economics. 2004. 51 (1-2), 125-138. 427 

23. Hanandeh, A., El-Zein, A. The development and application of multicriteria decision-428 
making tool with consideration of uncertainty: the selection of a management 429 
strategy for the bio-degradable fraction in the municipal solid waste. Bioresource 430 
Technology. 2010. 101, 555- 561. 431 

24. Huck, N. Pairs selection and outranking: an application to the S&P 100 index. 432 
European Journal of Operational Research. 2009. 196, 819-825. 433 

25. Infante, C.E.D., Mendonça, F.M., Purcidonio, P.M., Valle, R. Triple bottom line 434 
analysis of oil and gas industry with multicriteria decision making. Journal of Cleaner 435 
Production. 2013. 52, 289-300. 436 

26. Jiang, Z., Zhang, H., Sutherland, J.W. Development of multi-criteria decision making 437 
model for remanufacturing technology portfolio selection. Journal of Cleaner 438 
Production. 2011. 19 (17-18), 1939-1945. 439 

27. Karagiannidis, A., Perkoulidis, G. A multi-criteria ranking of different technologies for 440 
the anaerobic digestion for energy recovery of the organic fraction of municipal solid 441 
wastes. Bioresource Technology. 2009. 100, 2355- 2360. 442 

28. Krajnc, D., Glavič, P. How to compare companies on relevant dimensions of 443 
sustainability. Ecological Economics. 2005. 55 (4), 551-563. 444 

29. Labuschagne, C., Brent, A.C., van Erck, R.P.G. Assessing the sustainability 445 
performances of industries. Journal of Cleaner Production. 2005. 13 (4), 373-385. 446 

30. Li, H., Sun, J. Business failure prediction using hybrid2 case-based reasoning 447 
(H2CBR). Computers & Operations Research. 2010. 37, 137e151. 448 

31. Linke, B.S., Corman, G.J., Dornfeld, D.A., Tönissen, S. Sustainability indicators for 449 
discrete manufacturing processes applied to grinding technology. Journal of 450 
Manufacturing Systems, In Press. 2013 451 

32. Maystre, L.Y., Pictet, J., Simos, J., 1994. Méthodes multicritères ELECTRE. 1. ed. 452 
Lausanne: Presses polytechniques et universitaires romandes. 453 

33. Montazer, G.A., Saremi, H.Q., Ramezani, M. Design a new mixed expert decision 454 
aiding system using fuzzy ELECTRE III method for vendor selection. Expert 455 
Systems with Applications. 2009. 36, 10837 e 10847. 456 

34. Mróz, T.M. Planning of community heating systems modernization and 457 
development. Applied Thermal Engineering. 2008. 28, 1844e1852. 458 

35. Munda, G., 2008. Social Multi-Criteria Evaluation for a Sustainable Economy. 459 
Springer, Berlin. 460 

36. Murray, A.; Ray, I,; Nelson, K.L. An innovative sustainability assessment for urban 461 
wastewater infrastructure and its application in Chengdu, China. Journal of 462 
Environmental Management. 2009. 90 (11), 3553-3560. 463 



 

37. Natividade-Jesus, E., Coutinho-Rodrigues, J., Antunes, C.H. A multicriteria decision 464 
support system for housing evaluation. Decision Support Systems. 2007. 43, 779- 465 
790. 466 

38. Nikolaeva, R., Bicho, M. The role of institutional and reputational factors in the 467 
voluntary adoption of corporate social responsibility reporting standards. Journal of 468 
the Academy of Marketing Science. 2011. 39 (1), 136-157. 469 

39. Pintér, L., Hardi, P., Bartelmus, P., December 2005. Sustainable Development 470 
Indicators: Proposals for a Way Forward. Institute for Sustainable Development, 471 
Winnipeg, Manitoba, Canada. UNDSD Report. 472 

40. Roca, L.C., Searcy, C. An analysis of indicators disclosed in corporate sustainability 473 
reports. Journal of Cleaner Production. 2012. 20 (1), 103-118. 474 

41. Roussat, N., Dujet, C., Méhu, J. Choosing a sustainable demolition waste 475 
management strategy using multicriteria decision analysis. Waste Management. 476 
2009. 29 (1), 12-20. 477 

42. Roy, B., 1985. Methodologie multicritère d’aide à la decision. Paris: Economica. 478 

43. Roy, B., 1985. Multicriteria Decision Analysis. Économica, Paris, France. 479 

44. Roy, B., 2005. Paradigms and Challenges. In: Figueira, J., Greco, S., Ehrgott, M. 480 
(Eds.) Multiple Criteria Decision Analysis: State of the Art Surveys. Springer 481 
Science, Boston, pp. 3-24. 482 

45. ROY, B.; PRÉSENT, M.; SILHOL, D. A programming method for determining which 483 
Paris metro stations should be renovated. European Journal of Operational 484 
Research. 1986. 24 (2), 318-334. 485 

46. Sharma, A.; Iyer, G.R.; Mehrotra, A.; Krishnan, R. Sustainability and business-to-486 
business marketing: A framework and implications. Industrial Marketing 487 
Management. 2010. 39 (2), 330-341. 488 

47. Simos, J. Evaluerl’ impactsurl’ environnement. 1. Ed. Bienne: Presses 489 
polytechiniques et universitaires romandes, 1990. 490 

48. Singh, R.K., Murty, H.R., Gupta, S.K., Dikshit, A.K. An overview of sustainability 491 
assessment methodologies. Ecological Indicators. 2012. 9 (2), 189-212. 492 

49. Skouloudis, A., Evangelinos, K., Kourmousis, F. Assessing non-financial reports 493 
according to the Global Reporting Initiative guidelines: evidence from Greece. 494 
Journal of Cleaner Production. 2010. 18 (5), 426-438. 495 

50. UNEP, 2007. Life Cycle Management: A Business Guide to Sustainability. United 496 
Nations, New York. 497 

51. UNEP, 2010. Carrots and Sticks – Promoting Transparency and Sustainability. 498 
United Nations, Nairobi, Kenya. 499 



 

52. Van Der Ploeg, L.; Vanclay, F. Credible claim or corporate spin?: A checklist to 500 
evaluate corporate sustainability reports. Journal of Environmental Assessment 501 
Policy and Management. 2013. 15 (3), 1350012 (21 pages). 502 

53. Verschoor, C.C. Should sustainability reporting be integrated? Strategic Finance. 503 
2011. 93 (6), 12-15. 504 

54. Vincke, P., 1992. Multicriteria decision-aid. 1 ed. John Wiley & Sons Ltd. England. 505 

55. Wilson, J.; Tyedmers, P.; Pelot, R. Contrasting and comparing sustainable 506 
development indicator metrics. Ecological Indicators. 2007. 7 (2), 299-314. 507 

56. Zavadskas, E.K., Turskis, Z., 2011. Multiple criteria decision making (MCDM) 508 
methods in economics: an overview. Technological and Economic Development of 509 
Economy 17 (2), 397–427. 510 

57. Zeidan R.; Boechat, C.; Fleury, A., 2014. Developing a Sustainability Credit Score 511 
System. Journal of Business Ethics, Published online: 07 January 2014. 512 

 513 
 514 


