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Abstract
This paper proposes a hybrid multi-criteria de-
cision-making (MCDM) framework to compre-
hensively assess the multi-dimensional sustaina-
bility performance in the banking industry. The 
suggested framework integrates the Logarithmic 
Percentage Change-driven Objective Weighting 
(LOPCOW) and the Alternative Ranking Order 
Method Accounting for Two-Step Normalization 
(AROMAN) to ensure objective, consistent, and 
robust evaluation. The proposed hybrid framework 
is empirically applied to a real-world case study of 
Bank of America-recognized as the most valuab-
le banking brand in the United States-to assess its 
performance across Environmental, Social, Gover-
nance, and Profitability (ESG-P) dimensions over 
the 2008–2021 period. Fourteen performance indi-
cators were selected to reflect the bank’s multi-di-
mensional sustainability profile. Indicator weights 
were determined objectively employig the LOP-
COW technique, while the bank’s annual perfor-
mance rankings were obtained via the AROMAN 
method. The weighting analysis revealed that in-
novation, community, and corporate social respon-
sibility (CSR) strategies had the most substantial 
influence on the bank’s performance. In contrast, 
indicators related to human rights and certain pro-
fitability metrics exhibited relatively lower weight. 
Ranking outputs indicated notable fluctuations in 
Bank of America’s ESG-P performance over the 
years, with 2019 emerging as the most successful 
year and 2008 as the least. Furthermore, sensitivity 
analyses validated the stability and reliability of 
the proposed hybrid decision-making framework.
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1. INTRODUCTION

Financial intermediaries play a central role in modern economies by facilitating the flow of funds 
between savers and borrowers and supporting the efficient functioning of financial systems. Among 
these intermediaries, banks remain the most influential actors due to their dominant position in credit 
creation, deposit mobilization, and payment services (Işık et al., 2025a). In recent years, however, 
the evaluation of banking performance has expanded beyond traditional financial indicators, as banks 
are increasingly expected to balance profitability with environmental responsibility, social accoun-
tability, and sound governance practices. This shift has driven the need for multidimensional perfor-
mance assessment frameworks that can capture the sustainability-oriented transformation of banking 
activities.

The banking industry continues to play a crucial role in promoting economic growth, efficient 
capital allocation, and financial stability (Shabir et al., 2021). Through its core functions-such as fund 
allocation, credit intermediation, payment system management, and risk mitigation-banking directly 
affects both the real economy and the public sector (Işık et al., 2025b). However, globalization, digital 
transformation, and sustainability-oriented regulatory and policy frameworks have significantly res-
haped the operational priorities of modern banks. Beyond their traditional intermediation role, banks 
are now expected to contribute to social development, environmental accountability, and effective 
corporate governance structures (Ayyagari et al., 2007; Işık, 2023). Consequently, assessing bank 
performance through a multidimensional sustainability perspective provides deeper insights not only 
into institutional success but also into the broader economic and societal impact of banking activities 
(McDonald and Lai, 2011). This growing complexity exposes the limitations of one-dimensional or 
purely financial evaluation approaches.

Within this evolving context, large and systemically important banks constitute an appropriate set-
ting for examining multidimensional sustainability performance, as they simultaneously face intense 
market competition, regulatory scrutiny, and increasing stakeholder expectations. Institutions opera-
ting at this scale are required to align environmental, social, governance, and profitability objectives 
in a consistent and measurable manner. Moreover, sustainability-oriented strategic decisions-such 
as innovation investments, responsible financing, and governance reforms-play a critical role in en-
hancing long-term resilience and financial stability (Kim and Li, 2021; Cohen, 2023). Therefore, the 
longitudinal assessment of ESG-based performance in a major banking institution can offer valuable 
insights into how sustainability and profitability dimensions interact over time, particularly in respon-
se to economic shocks and structural transformations (Shen, 2024; Juthi et al., 2024).

Therefore, this study aims to propose a hybrid multi-criteria decision-making (MCDM) frame-
work for investigating environmental, social, governance, and profitability (ESG-P) performance in 
the banking sector. The proposed framework integrates the Logarithmic Percentage Change-driven 
Objective Weighting (LOPCOW) method and the Alternative Ranking Order Method Accounting 
for Two-Step Normalization (AROMAN) to ensure an objective, consistent, and robust evaluation. 
To demonstrate the applicability and validity of the proposed framework, an empirical case study 
is conducted using the ESG-P indicators of Bank of America over the 2008–2021 period. Within 
this framework, LOPCOW is employed to derive the objective importance of ESG-P criteria, while 
AROMAN is utilized to obtain a time-sensitive ranking of performance across years. Based on this 
integrated approach, the study seeks to address the following research questions:
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	 What is the analytical value of evaluating banks’ environmental, social, governance, and pro-
fitability (ESG-P) performance within an integrated and multidimensional decision-making frame-
work?

Which ESG-P dimensions and indicators exert the greatest and least influence on overall sustaina-
bility performance when objectively weighted using the LOPCOW method?

How does the ESG-P performance of a large banking institution evolve over time when assessed 
through the integrated LOPCOW–AROMAN framework?

How robust and stable are the resulting ESG-P performance rankings when subjected to alternative 
multi-criteria decision-making approaches and sensitivity scenarios?

The remainder of this paper is organized as follows: Section 2 presents a comprehensive review of 
the national and international literature on performance measurement in the banking sector. Section 3 
presents the methodological framework of the study, while Section 4 presents the dataset and samp-
ling procedure used in the analysis. Section 5 reports the empirical results obtained by implementing 
the proposed model. Section 6 presents a series of sensitivity analyses to demonstrate the robustness 
of the integrated decision model. Section 7 presents the discussion of the results obtained by applying 
the proposed model to a real-time case study. Finally, Section 8 offers overall conclusions, outlines 
the limitations of the study, and provides recommendations for future research.

2. LITERATURE REVIEW

This section reviews national and international empirical research that has assessed environmental, 
social, governance, and profitability (ESG-P) performance in the banking sector. The methodologies 
applied, sample characteristics, and key findings of the reviewed literature are presented comparati-
vely in Table 1.
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Table 1
Literature Review
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Although the existing literature demonstrates a growing reliance on MCDM approaches for evalua-
ting banking performance, important methodological shortcomings remain unresolved. In particular, 
many prior studies predominantly employ subjective or semi-subjective weighting techniques (e.g., 
AHP, fuzzy AHP, expert-based methods), which may introduce evaluator bias into sustainability as-
sessments. Even when objective weighting schemes are adopted, they are frequently combined with 
conventional ranking methods based on single-stage normalization, potentially limiting the stability 
and robustness of the resulting rankings. Moreover, the majority of existing frameworks rely on 
static, cross-sectional analyses and thus fail to capture the dynamic evolution of bank performance 
over time. Notably, fully integrated environmental, social, governance, and profitability (ESG-P) per-
formance assessments that simultaneously employ objective weighting schemes and time-sensitive 
ranking structures remain scarce in the existing banking literature. To address these gaps, the present 
study integrates LOPCOW method with the AROMAN. LOPCOW enables the objective determina-
tion of criterion importance based on information dispersion and logarithmic variation, while ARO-
MAN provides a robust and time-sensitive ranking mechanism through its two-step normalization 
structure. By combining these complementary methods within a longitudinal ESG-P performance 
evaluation framework, this study offers a more objective, stable, and comprehensive decision-support 
model compared to existing approaches in the banking sustainability literature.

3. METHODOLOGICAL FRAMEWORK

This work assesses the ESG-P-based performance of Bank of America, one of the leading banks in 
the United States, by employing a hybrid multi-criteria decision-making framework. The proposed 
assessment process integrates LOPCOW and AROMAN. The selection of LOPCOW and AROMAN 
is motivated not only by their technical properties but also by their practical relevance for sustainabi-
lity assessment in the banking sector. LOPCOW enables the derivation of fully objective criterion we-
ights by capturing logarithmic percentage changes and information dispersion, thereby minimizing 
subjective bias in the evaluation of ESG-P indicators. AROMAN, on the other hand, incorporates a 
two-step normalization structure that ensures stable and time-sensitive rankings, making it particu-
larly suitable for longitudinal performance analysis. Compared to commonly used MCDM techni-
ques, the integrated LOPCOW-AROMAN framework offers a more robust, transparent, and analy-
tically consistent decision-support tool for practitioners and policymakers seeking to assess bank 
sustainability performance under dynamic conditions. The overall structure of the proposed decision 
framework is illustrated in Figure 1, and the subsequent sections present the implementation steps of 
the adopted decision algorithms in detail.

Figure 1
Research Framework of the Proposed ESG-P Performance Model
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3.1. LOPCOW Objective Criteria Weighting Algorithm

The LOPCOW algorithm was introduced to the literature by Ecer and Pamucar (2022). This innovati-
ve decision algorithm is often used by decision makers to objectively weight assessment criteria. The 
LOPCOW methodology calculates the criterion weights based on the standard deviation values of the 
assessment criteria, thereby taking into account the discriminative power of each criterion (Demir, 
2025). The key contribution of this algorithm lies in its ability to integrate the information richness 
and significance of each criterion from a statistical perspective. In doing so, it allows for a systematic 
assessment of both the variability between criteria and the divergence between alternatives, resulting 
in more objective weight values (Biswas et al., 2022; Işık et al., 2024). The computational procedure 
of the LOPCOW approach consists of the following four steps (Ecer and Pamucar, 2022; Işık et al., 
2023).

Step 1. The decision matrix is constructed in accordance with Eq. (1).

Step 2. The values in the decision matrix are normalised by taking into account the beneficial and 
non-beneficial characteristics of the criteria. Accordingly, Eq. (2) is applied for the beneficial criteria, 
while Eq. (3) is employed for the non-beneficial criteria.

Step 3. The percentage values and standard deviation values of the assessment criteria are calculated 
by means of Eq. (4) and Eq. (5), respectively.

Step 4. In the final phase of the LOPCOW algorithm, the objective weight values for each criterion 
are calculated based on Eq. (6).

Where, the highest weighted criterion is taken into account, it is considered to have the greatest im-
pact on performance.
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3.2. AROMAN Ranking Algorithm

AROMAN procedure, developed and introduced to the literature by Bošković et al., (2023), is appli-
ed to the ranking of decision alternatives. The main difference of the AROMAN procedure from other 
existing methodologies in the literature is that the normalization process is performed in two steps. 
In this way, it provides the decision maker with an average matrix for solving the decision problem. 
The application of the AROMAN procedure consists of the following 5 steps (Bošković et al., 2023; 
Bošković et al., 2024).

Step 1. The initial matrix introduced in Eq. (1) is prepared.

Step 2. The values in the decision matrix are normalized regardless of their characteristics. Eq. (7) 
is applied for the linear normalization of the decision matrix. Meanwhile, Eq. (8) is applied for the 
vectorial normalization of the decision matrix.

Step 2.1. Linear Normalization

Step 2.2. Vectorial Normalization

Step 2.3. After the two-stage normalization process, the total average normalized matrix values are 
obtained from Eq. (9).

The coefficient β in the equation is a weighting coefficient that can take values between 0-1. This 
coefficient is generally accepted in the literature as 0.5.

Step 3. Weighted normalized matrix is created through Eq. (10).

Step 4. The sums of the weighted values are obtained according to the type of criteria (beneficial-
non-beneficial). Accordingly, Eq. (11) is employed for the beneficial criteria and Eq. (12) for the 
non-beneficial criteria.

Step 5. At the end of the AROMAN procedure, Eq. (13) is used to derive the success scores of the 
alternatives and the success rankings based on these scores.
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The parameter λ in the equation expresses the coefficient degree of the criterion type. As there are 
two types of criteria in the study, this parameter is taken as 0.5 in the calculations. In addition, the 
alternative with the highest success score is taken as the most successful. 

4. DATA AND SAMPLE

The objective of this paper is to develop and apply a novel hybrid decision-making framework in-
tegrating LOPCOW and AROMAN to assess the ESG-P performance of Bank of America, which 
holds the highest brand value among banking institutions in the United States. The empirical analysis 
covers the period from 2008 to 2021 and is based on an annual data set comprising 14 consecutive 
years, allowing for a longitudinal evaluation of multidimensional sustainability performance. Bank 
of America represents a large, systemically important financial institution operating at the core of 
the U.S. and global financial system. Founded in 1904, the bank has evolved into the second-largest 
banking institution in the United States in terms of asset size, customer base, and market capitalizati-
on, while also maintaining a strong presence in sustainable finance initiatives. As a leading financial 
intermediary, the bank faces the dual challenge of sustaining financial performance while complying 
with increasingly stringent environmental, social, and governance requirements. In response, Bank 
of America has embedded ESG considerations into its corporate strategy, with particular emphasis 
on environmental accountability, community engagement, diversity, inclusive governance, and in-
novation-driven sustainability practices. Its proactive involvement in digital transformation, carbon 
emission reduction, and sustainable investment financing further supports its suitability as a represen-
tative case for ESG-P performance assessment. To capture the bank’s multidimensional sustainability 
profile, a total of 14 performance indicators were selected based on their relevance in the sustaina-
bility performance literature and data availability. Annual data for all indicators were obtained from 
the Refinitiv Eikon database, ensuring consistency and reliability of the empirical inputs. Detailed 
definitions and descriptive information regarding the selected indicators are provided in Table 2.

Table 2
ESG-P Measures

5. FINDINGS OF THE RESEARCH

This section presents the results of the integrated decision model that combines the LOPCOW and 
AROMAN algorithms. First, the LOPCOW algorithm was utilized to obtain the relative importance 
of the assessment criteria, and the objective weight coefficients for each indicator were computed. 
The AROMAN approach was then employed to rank Bank of America’s ESG-P performance for the 
period 2008-2021, based on the calculated weight coefficients.
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5.1. Findings of the LOPCOW Algorithm

To identify the importance weights of the ESG-P performance indicators, the LOPCOW methodology 
was first used in the analysis process. In this context, the decision matrix was first constructed based 
on Eq. (1) and is displayed in Table 3.

Table 3
Decision Matrix

The chosen performance measures were normalized on the basis of their beneficial and non-beneficial 
characteristics, respectively, using Eq. (2). The results of the normalisation process are presented in 
Table 4.

Table 4
Normalized Decision Matrix

The percentages for each assessment criterion were calculated with the help of Eq. (4) and Eq. (5). 
The results of these calculations are given in Table 5.
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Table 5
Matrix of Percentage Values

In the final step of the LOPCOW methodology, the importance weights for each ESG-P indicator 
were determined applying Eq. (6). The weighting scores for the performance criteria are reported in 
Table 6.

Table 6
LOPCOW Results

According to the weighting results obtained using the LOPCOW methodology, E3 (innovation) emer-
ged as the most critical indicator in determining Bank of America’s ESG-P performance over the 
2008-2021 period. This outcome indicates that innovation-related activities constitute the most influ-
ential component within the bank’s multidimensional sustainability structure. The innovation indica-
tor was followed by S3 (community) and G3 (corporate social responsibility strategy), which ranked 
second and third, respectively. The relative prominence of these indicators suggests that dimensions 
associated with strategic adaptation, social embeddedness, and sustainability-oriented governance 
exert a stronger influence on ESG-P performance differentiation across years. In contrast, indicators 
such as S2 (human rights), P4 (return on invested capital), and S1 (workforce) received comparati-
vely lower weights. This finding implies that, within the examined period, these criteria contributed 
less to distinguishing annual ESG-P performance outcomes under the objective weighting structure. 
Overall, the LOPCOW results reveal a weighting pattern in which innovation-led and community-
oriented dimensions dominate the ESG-P evaluation framework, while certain social compliance and 
profitability-related indicators exhibit more limited discriminative importance.

5.2. Findings of the AROMAN Algorithm

In this stage of the present research, the weights obtained from the LOPCOW model were incorpo-
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rated into the AROMAN model in order to compare the multidimensional performance of Bank of 
America across years. In the first step of the AROMAN procedure, the decision matrix was created 
based on Eq. (1) and is displayed in Table 1. The values in the decision matrix were then normalised 
without distinguishing between beneficial and npn-beneficial criteria. In this context, the criteria 
were linearly normalised by means of Eq. (7). The findings of the linear normalization are reported 
in Table 7.

Table 7
Linear Normalization

In the second stage, vector normalization was carried out by means of Eq. (8). The results of the vec-
tor normalisation calculations are presented in Table 8.

Table 8
Vector Normalization

Following the two-step normalisation process, the aggregated mean normalized matrix values were 
obtained via Eq. (9). As emphasised earlier, the β coefficient in Eq. (9) is a weighting factor that ran-
ges between 0 and 1. A review of previous empirical research in the literature reveals that researchers 
generally take a value of 0.5 for this coefficient in their calculations. Accordingly, in line with the li-
terature, β was also set at 0.5 in this paper. The findings of these calculations are presented in Table 9.
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Table 9
Total Mean Normalized Matrix

Based on Eq. (10), the weighted normalized matrix was established and is shown in Table 10.

Table 10
Weighted Normalized Matrix

In the final step of the AROMAN algorithm, the sums of the values in the weighted normalized matrix 
were computed by taking into account the beneficial and non-beneficial features of the assessment 
criteria. Accordingly, Eq. (11) was applied to calculate the L_i values for the beneficial type indica-
tors, while Eq. (12) was employed to obtain the A_i values for the non-beneficial type indicators. Fi-
nally, the performance score (R_i) for each alternative was calculated based on Eq. (13). The outputs 
of all these calculations are reported in Table 11.
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Table 11
AROMAN Results

According to the ranking scores obtained using the AROMAN methodology, Bank of America’s 
ESG-P performance exhibits notable fluctuations over the 2008–2021 period, reflecting the dynamic 
nature of multidimensional sustainability performance across time. The highest performance score 
is observed in 2019, followed by 2018, 2020, and 2017, indicating that the bank achieved a more 
balanced and effective alignment of environmental, social, governance, and profitability dimensions 
during these years. In contrast, the relatively lower rankings recorded in 2008 and the subsequent 
early years correspond to the peak of the global financial crisis, a period characterized by heightened 
financial instability and limited integration of sustainability-oriented strategies within banking opera-
tions. These results suggest that during crisis conditions, multidimensional ESG-P performance may 
deteriorate as financial pressures constrain strategic flexibility and sustainability investments.

6. SENSİTİVİTY AND COMPARATİVE ANALYSES

In MCDM-based analyses, sensitivity and comparative analyses are essential tools for ensuring met-
hodological rigor and decision reliability. Sensitivity analysis involves systematically varying criteria 
weights or model parameters to assess the robustness and stability of the initial outcomes. On the 
other hand, comparative analysis involves evaluating the consistency of the initial results by com-
paring the suggested MCDM approach with other MCDM techniques. This not only validates the 
performance and reliability of the adopted methodology but also highlights its relative advantages or 
limitations. Together, these analyses contribute significantly to verifying the credibility, robustness, 
and practical applicability of the decision-making model, particularly in complex sustainability as-
sessments (Işık and Adalar, 2025)

Assessing the robustness and reliability of the developed decision algorithm is crucial for the eva-
luation of ESG-P performance. In this case study, a comprehensive set of sensitivity analyses was 
performed to validate the conceptual framework proposed in this work. First, in order to show the 
consistency of the proposed integrated model, the ranking results obtained by the AROMAN proce-
dure were compared with those obtained by other established decision-making methods. Secondly, 
the impact of changes in the λ parameter embedded in the AROMAN procedure on the ranking per-
formance of decision alternatives was investigated.
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6.1. Comparison of the Developed Model with Alternative Decision Frameworks

In this case study, the ranking results obtained by the proposed decision algorithm were compared 
with those generated by alternative multi-criteria decision methods commonly used by researchers 
in the literature, including RAWEC (Puška et al., 2024), CRADIS (Puška et al., 2022), MARCOS 
(Stević et al., 2020) and RAM (Sotoudeh-Anvari, 2023). The results of the comparative ranking are 
shown in Figure 2. Accordingly, the proposed conceptual model provides highly robust and reliable 
results, demonstrating its validity across different methodological frameworks.

Figure 2
Rankings Based on Different MCDM Approaches

6.2. Analysis of the Effects of Variation of the λ Parameter on the Rankings in the AROMAN 
Approach

In the final part of the AROMAN procedure, the λ parameter was included in the ranking calculations 
with a value of 0.5, based on previous literature. However, this parameter can take different values in 
the range from 0 to 1. Therefore, in the final stage of the sensitivity analysis, the effect of variations in 
the λ parameter on the ranking of the decision alternatives was assessed. The results of this analysis 
are displayed in Figure 3. As indicated in Figure 3, variations in the λ parameter did not result in any 
change in the ranking of the alternative years. This result indicates that the proposed decision algo-
rithm is consistent and reliable.

Figure 3
Re-Ranking of Alternatives Based on the λ Parameter
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7. DISCUSSION

This study employed a hybrid multi-criteria decision-making (MCDM) framework, integrating the 
LOPCOW and AROMAN methods, to objectively evaluate the sustainability and profitability perfor-
mance of Bank of America (BoA) over the 2008–2021 period. A total of 14 performance indicators 
were selected to assess Bank of America’s sustainability and financial performance across four pri-
mary dimensions: Environmental, Social, Governance, and Profitability. Each indicator is treated as 
a maximization criterion, meaning higher values represent better performance. The findings from the 
weighting and ranking analyses offer critical insights into the evolving priorities in corporate sustai-
nability and performance assessment.

The LOPCOW-based weightings reveal the relative importance of the 14 selected indicators un-
der the ESG-P framework. Among all criteria, Environmental Innovation (E3) received the highest 
weight (0.12), signaling its pivotal role in shaping the bank’s long-term sustainability profile. This 
reflects growing investor and regulatory pressure on financial institutions to foster environmentally 
innovative practices, such as green finance, carbon-conscious lending, and eco-friendly operational 
strategies. Other high-weight indicators include Community (S3) and CSR (G3), with weights of 0.10 
each. These results emphasize the increasing relevance of social outreach and governance transpa-
rency, both of which contribute significantly to stakeholder trust and reputational capital. Conversely, 
traditional financial indicators like ROIC (P4) and Employee Welfare (S2) had comparatively lower 
weights (0.05 and 0.03 respectively), suggesting that their variability and impact across the years 
were less pronounced, or that they played a more stable, background role in overall performance.

The application of the AROMAN method to rank annual ESG-P performance produced nuanced 
results, reflecting BoA’s varying success in integrating sustainability and profitability goals over time. 
The best-performing year was 2019, followed closely by 2018 and 2020. These years coincide with 
the bank’s increased disclosure practices, robust CSR initiatives, and enhanced environmental fun-
ding commitments, aligning with its public sustainability pledges and improvements in stakeholder 
engagement. On the other hand, 2008, the year of the global financial crisis, recorded the lowest 
performance score, underscoring the vulnerability of ESG-P performance in periods of systemic fi-
nancial distress. The years 2012 and 2011 also ranked among the lowest, suggesting that the bank’s 
post-crisis restructuring period was marked by inconsistencies in sustainability efforts and profita-
bility recovery. Notably, the middle-ranking years (2013–2017) represent a transitional phase, with 
steady yet moderate performance improvements as BoA worked to rebuild its ESG profile and align 
its operations with evolving sustainability standards.

The integration of the LOPCOW and AROMAN methods not only ensured objectivity and robust-
ness in the analysis but also highlighted critical strategic areas for improvement. The results suggest 
that enhancing governance practices, fostering environmental innovation, and deepening commu-
nity relations should remain central to BoA’s long-term sustainability agenda. Additionally, the sharp 
contrast between the highest and lowest performing years demonstrates the importance of resilience 
and consistency in ESG-P efforts. The findings validate the usefulness of MCDM techniques in trac-
king longitudinal performance and identifying weak points in a firm’s sustainability strategy.

8. CONCLUSION AND RECOMMENDATIONS

In today’s context, the integrated assessment of environmental, social and governance (ESG) factors 
alongside financial performance is of strategic significance not only for corporate sustainability, but 
also for long-term value creation and stakeholder trust. For large institutions in the financial sector in 
particular, ESG performance has a direct impact on both market perception and corporate reputation. 
In this context, assessing ESG performance in conjunction with profitability indicators has become a 
paramount necessity, enabling companies to more effectively manage the relationship between their 
environmental and social impacts and financial success. This paper aims to assess the environmental, 
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social, governance and profitability (ESG-P) performance of Bank of America, one of the largest 
financial institutions in the United States, over the period 2008-2021. In this regard, the multidimen-
sional performance of the bank was measured on an annual basis using 14 performance indicators 
chosen from the relevant literature. The LOPCOW procedure was applied to identify the weights of 
the criteria, while the AROMAN procedure was utilized to rank the alternative years. Both ESG-
based corporate sustainability performance and financial performance indicators were analyzed in an 
integrated manner, and a decision support model sensitive to temporal changes was proposed.

The LOPCOW weighting process reveals pronounced differences in the relative importance of 
the ESG-P indicators considered in the analysis, underscoring the heterogeneous contribution of sus-
tainability dimensions to overall bank performance. The results indicate that innovation emerges as 
the most influential indicator shaping the multidimensional sustainability performance of Bank of 
America over the 2008-2021 period. This finding suggests that innovation-oriented practices-parti-
cularly those related to environmental sustainability and strategic transformation-play a central role 
in enhancing the bank’s ESG-P profile. Following innovation, community engagement and corporate 
social responsibility strategy also receive relatively high weights, implying that social embeddedness 
and strategically aligned CSR initiatives constitute key drivers of performance differentiation across 
years. In contrast, indicators such as human rights, return on invested capital, and workforce exhibit 
comparatively lower weights within the LOPCOW framework. This outcome indicates that these 
criteria contribute less to distinguishing ESG-P performance over time, reflecting lower informatio-
nal content and discriminative power under an objective weighting structure. Overall, the weighting 
results demonstrate that ESG-P components do not contribute uniformly to sustainability assessment, 
with innovation-led and socially oriented indicators exerting a more decisive influence on multidi-
mensional performance outcomes.

From a broader sectoral perspective, the prominence of innovation- and CSR-related indicators is 
consistent with prevailing trends in sustainable finance and contemporary banking practice. In recent 
years, banks have increasingly relied on innovation capacity, community-oriented initiatives, and 
strategically embedded CSR policies to strengthen reputational capital, address stakeholder expecta-
tions, and respond to evolving regulatory and societal pressures. Conversely, the relatively lower im-
portance assigned to human rights and certain profitability indicators can be attributed to a high deg-
ree of regulatory standardization and compliance-driven convergence among large, well-regulated 
banking institutions, which constrains cross-temporal variability. Likewise, profitability measures 
such as return on invested capital may convey diminished informational value during periods cha-
racterized by macroeconomic volatility or heightened regulatory intervention. Taken together, these 
findings indicate that ESG-P performance differentiation in major banks is increasingly driven by in-
novation-centered and socially embedded strategies rather than by traditionally standardized financial 
or compliance-oriented indicators.

The ranking, based on the AROMAN approach, revealed that Bank of America’s ESG-P perfor-
mance showed significant fluctuations during the time period from 2008 to 2021. The year 2019 stood 
out with the highest performance score, followed by 2018, 2020 and 2017, implying that the bank 
demonstrated a more balanced and impactful performance across environmental, social, governance 
and profitability dimensions during these years. In comparison, the years after 2008, which coincided 
with the aftermath of the global financial crisis, were characterized by relatively low performance 
scores. In this regard, the AROMAN methodology not only provided a ranking of alternatives, but 
also allowed for a time-sensitive analysis of the bank’s performance, allowing for the identification 
of both improvements and deteriorations over time. Building upon these temporal ranking outcomes, 
the observed performance patterns provide broader insights into the evolving role of sustainability-
oriented strategies in large banking institutions. The superior ESG-P performance achieved in later 
years reflects the gradual institutionalization of environmental, social, and governance considerations 
within corporate decision-making, as well as the increasing alignment between sustainability initia-
tives and financial objectives. From a managerial perspective, these findings suggest that sustained 
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investments in innovation, community engagement, and strategically embedded CSR practices can 
enhance a bank’s ability to achieve balanced performance across ESG and profitability dimensions. 
Moreover, from a methodological standpoint, the ability of the AROMAN approach to capture such 
temporal dynamics reinforces its suitability as a decision-support tool for evaluating sustainability 
performance under changing economic and regulatory conditions. Consequently, the proposed hybrid 
LOPCOW-AROMAN framework offers not only a robust ranking mechanism but also a valuable 
analytical lens for understanding the long-term evolution of bank sustainability performance.

The sensitivity analyses carried out in the final phase of the research provided important insights 
into the robustness of the proposed decision-making framework. Firstly, the ranking scores obtained 
by the AROMAN algorithm were compared with those created by other decision-making methodo-
logies widely available in the literature, and a high degree of consistency was identified. This finding 
reinforces the methodological reliability of the model. Secondly, the effect of changes in the λ pa-
rameter embedded in the AROMAN procedure was investigated in relation to the ranking results. It 
was observed that changes in the value of λ, within the range of 0 to 1, did not cause any changes in 
the ranking of the alternative years. This result indicates that the proposed decision strategy is highly 
stable with respect to parameter sensitivity, and provides reliable results for decision makers.

Despite the methodological robustness of the proposed hybrid LOPCOW-AROMAN framework, 
several limitations of this study should be acknowledged. First, the empirical analysis is confined to a 
single large banking institution, Bank of America, which may limit the generalizability of the findings 
to other banks with different ownership structures, regulatory environments, or business models. 
While the selected case represents a systemically important and highly visible financial institution, 
extending the analysis to a multi-bank or cross-country sample would allow for more comprehensive 
benchmarking and comparative assessment across heterogeneous banking systems. Second, the se-
lection of ESG and profitability indicators was guided by data availability and established practices 
in the sustainability performance literature. Although this approach ensures consistency and repli-
cability, alternative indicator sets or the inclusion of additional qualitative ESG dimensions could 
potentially lead to different weighting structures and ranking outcomes. Future studies may therefore 
explore the sensitivity of ESG-P performance assessments to alternative indicator specifications and 
data sources. Third, from a methodological perspective, this study employs the LOPCOW method for 
objective weighting and the AROMAN approach for performance ranking. While this combination 
offers notable advantages in terms of objectivity, robustness, and temporal sensitivity, the integration 
of alternative weighting and ranking techniques-such as entropy-based, distance-based, or outranking 
methods-could further enrich comparative methodological insights. Conducting large-scale robust-
ness and consensus analyses across multiple MCDM frameworks would provide deeper evidence 
regarding the stability of sustainability performance rankings. Finally, future research could benefit 
from integrating advanced analytical tools, including modern time-series techniques and artificial 
intelligence-driven decision support systems, to capture non-linear dynamics and long-term structural 
changes in ESG performance. Such extensions would not only enhance the predictive and explana-
tory power of sustainability assessments but also contribute to the development of more adaptive and 
forward-looking decision-support models in the banking and finance literature.
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