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Abstract
This manuscript develops and applies a hybrid multi-
criteria decision-making (MCDM) framework for the 
systematic assessment of Environmental, Social, and 
Governance (ESG) risks within the Turkish banking 
industry. The recommended framework combines the 
CRISUS objective weighting technique, which quan-
tifies the relative importance of ESG risk criteria, with 
the Proximity Indexed Value (PIV) ranking algorithm, 
which enables stable and rank-reversal-free prioriti-
zation of bank alternatives. The empirical analysis is 
conducted on major commercial banks included in the 
Borsa İstanbul Sustainability Index. The outcomes de-
rived from the CRISUS procedure indicate that envi-
ronmental and governance-related risks dominate the 
ESG risk structure of Turkish banks, reflecting heigh-
tened regulatory requirements and systemic exposure, 
whereas social risk criteria display relatively weaker 
discriminatory capacity. The application of the PIV 
algorithm yields a clear and interpretable ranking of 
bank alternatives, with Yapı Kredi identified as the 
most resilient institution, followed by Halkbank and 
İş Bank, all of which exhibit close proximity to the 
ideal ESG risk profile. Additional sensitivity and com-
parative analyses confirm the robustness and reliabi-
lity of the proposed hybrid framework. Overall, this 
research contributes to the existing literature by intro-
ducing one of the limited number of integrated ESG 
risk assessment models tailored to an emerging market 
setting. Beyond its methodological contribution, the 
framework offers practical decision-support insights 
for regulators, investors, and bank managers seeking 
to benchmark ESG risk exposure and enhance resili-
ence within the banking industry.
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1. INTRODUCTION

In recent years, Environmental, Social, and Governance (ESG) considerations have come to be 
recognized as fundamental determinants of strategic orientation, competitive positioning, and long-
term value creation in the global banking industry. As sustainability principles have been progressi-
vely integrated into financial systems, banks have been expected not only to maintain sound credit 
and liquidity structures but also to ensure that their activities are conducted in a responsible, transpa-
rent, and socially accountable manner (Işık et al., 2025a). Consequently, ESG-related performance 
has increasingly been treated as a key differentiating factor influencing banks’ reputational standing, 
regulatory alignment, investor confidence, access to international funding, and consistency with sus-
tainable finance standards. Under these conditions, the incorporation of ESG considerations into 
banking operations has evolved from a voluntary strategic preference into a structural requirement for 
institutional resilience within a rapidly transforming financial ecosystem (Tekgün, 2025).

From this perspective, ESG risk has emerged as a complementary but distinct concept, referring 
to the potential vulnerabilities that may undermine banks’ financial soundness when sustainability-
related challenges are not effectively managed. Such risks originate from environmental stressors 
such as climate change, social pressures associated with labor practices and stakeholder relations, and 
governance deficiencies related to weak transparency and oversight mechanisms. These vulnerabili-
ties may materialize in the form of tangible financial losses, most notably through the deterioration 
of asset quality and the escalation of non-performing loans, thereby weakening balance-sheet resili-
ence. Accordingly, the establishment of robust ESG risk management frameworks has been widely 
acknowledged as essential for safeguarding financial stability and mitigating credit risk exposure 
(Yudaruddin & Yudaruddin, 2025).

The banking industry is inherently characterized by high risk intensity, stemming from exposure 
to credit market volatility, macroeconomic shocks, regulatory pressure, operational fragilities, and 
reputational sensitivities. Within this already complex risk environment, ESG-related dimensions 
introduce an additional and increasingly material layer of uncertainty (Ahmed et al., 2018; Pyka & 
Nocoń, 2024). Although ESG factors were initially perceived as largely qualitative and peripheral 
considerations, they are now recognized as financially material risk drivers capable of influencing 
banks’ asset quality, operational continuity, compliance capacity, and long-term financial stability. 
Climate-induced physical disruptions, cybersecurity threats associated with digitalization, governan-
ce failures, and weaknesses in disclosure practices collectively constitute what is now widely defined 
as ESG risk (Yudaruddin et al., 2025; Erhemjamts et al., 2024).

The growing salience of ESG risks has reinforced the need for banks to systematically assess their 
exposure to sustainability-related vulnerabilities. However, ESG risk assessment remains methodo-
logically challenging, as it involves multiple interrelated dimensions, heterogeneous indicators, and 
expert-dependent judgments that cannot be adequately captured through a single financial metric. 
Consequently, ESG risk evaluation is best conceptualized as a multi-criteria and multidimensional 
decision-making problem, requiring the adoption of structured, transparent, and analytically rigorous 
assessment frameworks capable of integrating diverse sources of information into a coherent analy-
tical structure. Within this analytical landscape, Multi-Criteria Decision-Making (MCDM) methods 
offer powerful tools for addressing the complexity of ESG risk evaluation. MCDM techniques allow 
for the integration of heterogeneous qualitative and quantitative criteria, facilitate expert-based as-
sessment, and provide systematic weighting mechanisms that enhance objectivity and comparability 
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across decision alternatives. They are particularly well-suited for ESG analyses because sustainability 
dimensions are intrinsically multi-attribute, interdependent, and difficult to evaluate using conventi-
onal statistical models alone.

In the current paper, the criterion weight coefficients are derived via the CRISUS (CRiterion Im-
portance Based on SUm of Squares) objective weighting technique, whereas the prioritization of 
bank alternatives is performed using the Proximity Indexed Value (PIV) method. The CRISUS is 
employed owing to its transparent computational structure, its independence from inter-criterion cor-
relation effects, and its capacity to capture the discriminative contribution of each criterion through 
variance-based calculations. The PIV technique, in turn, is adopted as it produces a linear, easily 
interpretable, and stable ranking structure, while effectively eliminating rank-reversal problems and 
enhancing robustness in comparative evaluations. The joint implementation of CRISUS and PIV 
therefore facilitates the development of a consistent, replicable, and decision-oriented framework for 
ESG risk assessment.

Within this methodological setting, the study seeks to address three central research questions. 
First, it examines which ESG risk dimensions exert the strongest influence on the overall risk expo-
sure of Turkish commercial banks. Second, it investigates how banks included in the Borsa İstanbul 
Sustainability Index differ with respect to their ESG risk profiles. Third, it evaluates whether an in-
tegrated CRISUS–PIV framework can deliver a stable and rank-reversal-free prioritization of banks 
under ESG risk considerations.

By responding to these questions, our paper contributes to the existing literature in several im-
portant ways. It introduces one of the relatively limited number of integrated ESG risk assessment 
frameworks applied specifically to the Turkish banking sector using a hybrid MCDM structure. In 
addition, ESG risks are systematically operationalized through a structured set of environmental, so-
cial, and governance criteria that explicitly reflect the risk characteristics of commercial banks. From 
an empirical perspective, the focus on major banks listed in the Borsa İstanbul Sustainability Index 
provides a context-specific and policy-relevant comparison of ESG risk exposure. From a methodolo-
gical standpoint, the combined use of CRISUS and PIV represents a novel and effective approach for 
addressing the multidimensional and complex nature of ESG risk evaluation. Accordingly, the study 
aims to make both methodological and empirical contributions to the growing body of research on 
ESG risk-oriented decision-making in the banking industry.

The remainder of the manuscript is organized as follows. Section 2 reviews the relevant literature 
and establishes the theoretical and empirical background of the study. Section 3 describes the propo-
sed research methodology and the integrated MCDM framework. Section 4 presents the case study 
on ESG risk assessment for commercial banks, while Section 5 reports the empirical application and 
results. Section 6 discusses the validation and robustness analyses, and Section 7 concludes with po-
licy implications, study limitations, and directions for future research.

2. RELATED LITERATURE 

In recent years, a growing body of research has applied multi-criteria decision-making (MCDM) app-
roaches to assess corporate sustainability and ESG performance across different industries. Scholars 
have introduced hybrid models that combine classical techniques such as AHP, TOPSIS, VIKOR, and 
MAUT with advanced extensions including fuzzy sets, intuitionistic fuzzy sets, spherical fuzzy sets, 
neutrosophic sets, and grey systems theory. These methodological innovations have been employed 
to assess sustainability in diverse contexts such as banking, insurance, manufacturing, energy, and 
electronics industries, offering structured tools to capture uncertainty, subjectivity, and data limitati-
ons. Case studies from Spain, Turkey, India, China, and global industries demonstrate how integrated 
MCDM frameworks can benchmark firms, prioritize ESG criteria, and provide robust rankings of 
corporate performance. The following section presents a concise overview of these recent contributi-
ons, highlighting the methodological configurations and sectoral applications that inform the design 
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of our study.
Aktaş and Demirel (2021) introduced a hybrid MCDM tool to estimate corporate sustainability 

performance across the economic, environmental, and social dimensions of the triple bottom line. The 
methodology integrates the Entropy method for objective criteria weighting with three ranking tech-
niques—VIKOR, TOPSIS, and MAUT—to assess sustainability reports. To consolidate results and 
avoid inconsistencies across methods, the Borda count data fusion technique was applied to generate 
a final robust ranking. A case study was conducted on a leading Turkish furniture company, where 
sustainability performance was evaluated over multiple years. 

Reig-Mullor and Brotons-Martinez (2021) developed a novel performance assessment model for 
Spanish commercial banks by integrating financial and non-financial indicators within an expanded 
CAMELS-ESG rating system. To address uncertainty and subjectivity in decision-making, the study 
employed intuitionistic fuzzy sets (IFS) combined with the Analytic Hierarchy Process (IFAHP) for 
weighting criteria and intuitionistic fuzzy TOPSIS (IFTOPSIS) for ranking alternatives. 

Reig-Mullor et al. (2022) proposed a novel hybrid methodology to evaluate corporate ESG per-
formance by integrating the AHP and the TOPSIS within a neutrosophic environment. The approach 
employs single-valued triangular neutrosophic numbers to capture uncertainty, indeterminacy, and 
subjectivity in sustainability reporting. Leveraging single-valued triangular neutrosophic numbers, 
the model effectively addressed uncertainty, indeterminacy, and subjectivity inherent in sustainability 
reporting. Its applicability was demonstrated through a case study assessing the ESG performance of 
leading global oil and gas firms.

Li et al. (2023) examined the role of ESG factors and policy options in shaping green finance 
investment decisions for sustainable development in China. To address the complexity and uncer-
tainty inherent in ESG evaluation, the study applied two fuzzy MCDM techniques: the fuzzy AHP 
to identify and prioritize ESG factors and sub-factors, and the fuzzy DEMATEL to analyze causal 
relationships and rank policy options.

Sharma and Kumar (2024) investigated the sustainable performance of banking institutions using 
a multidimensional framework that incorporates ESG, and financial dimensions, supported by 52 
sustainability indicators. The authors used data for the period 2021–2022 to examine banks’ respon-
siveness to sustainability dimensions. A hybrid MCDM approach was then employed, integrating 
Entropy, TOPSIS, and VIKOR to assign relative weights to indicators and prioritize banks based on 
their sustainable performance.

Akbulut and Aydın (2024) recommended a hybrid multidimensional performance measurement 
model for Turkish banks by integrating the MSD, MPSI, and RAWEC approaches. Their framework 
evaluated banks’ sustainability performance across financial, environmental, social, and corporate 
governance dimensions, employing 21 indicators derived from the CAMELS rating system and ESG 
practices to ensure a holistic assessment. Within this model, MSD and MPSI were utilized to generate 
objective and reliable weights for the criteria, while RAWEC was implemented to provide a robust 
ranking of banks according to their overall sustainability performance. To validate the applicability 
of the recommended methodology, a comprehensive case study was conducted on six major Turkish 
commercial banks representing significant market shares in the sector.

Yu et al. (2024) developed an integrated MCDM framework to assess the ESG sustainable perfor-
mance of companies by combining the interval type-2 (IT2) fuzzy set, AHP, and CoCoSo. In this app-
roach, IT2 fuzzy sets were employed to transform qualitative linguistic judgments into quantitative 
values, IT2FAHP was applied to derive the weights of ESG criteria, and IT2F-CoCoSo was employed 
to rank the alternatives. The framework was tested through a case study of five listed medical compa-
nies, evaluated across 14 ESG sub-criteria under environmental, social, and governance dimensions. 

Hoang et al. (2024) introduced a combined MCDM methodology to assess the ESG performance 
of the global electronics industry under uncertainty. The study combined the AHP and WASPAS wit-
hin a spherical fuzzy environment, resulting in the SF-AHP–SF-WASPAS approach. In this frame-
work, SF-AHP was utilized to determine the relative importance of ESG criteria, while SF-WASPAS 
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provided the final rankings of companies. The methodology was applied to leading electronics firms’ 
ESG sustainability indicators. 

Akbulut (2024) developed an integrated grey MCDM tool to evaluate the environmental sustaina-
bility performance of Turkish banks. The proposed model combines the Grey LOPCOW method for 
objective weighting of criteria with the Grey PIV ranking procedure, enabling robust analysis under 
conditions of uncertainty and limited data. A case study was conducted with six commercial banks, 
thirteen environmental performance indicators, and assessments from seven experts. 

Demir (2025) developed a new decision-making framework for evaluating the sustainability per-
formance of banks traded on the BIST by integrating the MPSI and RAWEC methods. In the 2022 
case study, the MPSI objectively determined the weights of the indicators, and RAWEC provided the 
multi-criteria ranking of the banks. The findings revealed that ROE was the most decisive indicator, 
and according to RAWEC results, Akbank demonstrated the highest sustainability performance.

Işık and Adalar (2025) evaluated the sustainability performance of 10 Turkish non-life insurance 
companies through ESG criteria derived from the Refinitiv Eikon database, reflecting the triple bot-
tom line of sustainability. The authors extended the classical CRADIS technique with intuitionistic 
fuzzy sets, resulting in the IF-CRADIS approach, which more effectively captured uncertainty, hesi-
tation, and subjectivity in expert evaluations. 

Adalar and Işık (2025) proposed a novel hybrid multi-criteria decision-making framework by 
introducing CRISUS, an objective weighting method, and integrating it with the RAM to rank de-
cision alternatives for assessing corporate sustainability performance. The proposed methodology 
was applied to seven BIST-listed food and beverage firms, utilizing seven performance criteria that 
encompassed both ESG and financial indicators.

Işık et al. (2025b) introduced a grey-based hybrid decision support framework to evaluate the sus-
tainability performance of Turkish banks. The study developed an integrated model that incorporated 
extended versions of the MSD, SPC, and PIV methods within the grey system theory. A case study 
was conducted on seven banks using ten ESG indicators, with assessments provided by five experts.

Tekgün (2025) developed a novel MCDM framework to assess the ESG sustainability performan-
ce of banks listed on Borsa İstanbul. The proposed hybrid model combined two objective weighting 
techniques—Grey LOPCOW and Grey MSD—with the Grey PIV ranking procedure to effectively 
manage epistemic uncertainty in sustainability data, incorporating ten ESG indicators from the Refi-
nitiv Eikon database for the 2021–2023 period.

Karki et al. (2025) conducted an ESG performance assessment of Indian deposit banks using 
a hybrid multi-criteria decision-making framework. The study applied the R-SWARA technique to 
determine the weights of ESG criteria and then employed the CoCoSo approach to rank the banks 
according to their sustainability performance.

In spite of the fact that recent studies have significantly advanced the application of hybrid MCDM 
approaches for evaluating corporate sustainability and ESG performance across a wide range of sec-
tors—including banking, insurance, manufacturing, and energy—important conceptual and metho-
dological limitations remain. First, the prevailing focus of the existing literature is largely oriented 
toward ex post ESG performance measurement and corporate sustainability ranking, rather than the 
structured assessment of ESG-related risks, which represent forward-looking vulnerabilities with 
direct implications for financial stability and risk management. This limitation is particularly pro-
nounced in the banking sector, where ESG risks are closely intertwined with credit risk, regulatory 
exposure, and systemic resilience, yet remain insufficiently operationalized within dedicated risk as-
sessment frameworks. Second, although several studies rely on standardized ESG databases or broad 
indicator sets, these approaches often fail to translate ESG dimensions into risk-sensitive criteria that 
reflect the specific operational, regulatory, and portfolio-related characteristics of commercial banks. 
As a result, existing models may overlook the channels through which ESG risks materialize and 
propagate within banking systems. Third, from an empirical perspective, while MCDM-based ESG 
assessments have been widely applied to banks operating in developed markets or global samples, 
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empirically grounded ESG risk comparisons for major Turkish banks listed in the Borsa İstanbul Sus-
tainability Index remain scarce, limiting the relevance of prior findings for regulators, investors, and 
policymakers in emerging market contexts.

From a methodological standpoint, previous research has introduced a variety of hybrid MCDM 
configurations combining Entropy, TOPSIS, VIKOR, fuzzy AHP, DEMATEL, and grey-based appro-
aches. However, these models often suffer from either instability in ranking outcomes, sensitivity to 
normalization procedures, or limited transparency in weight derivation. Notably, the joint application 
of the CRISUS objective weighting method and the PIV ranking algorithm has not yet been explored 
in the context of ESG risk evaluation, despite their complementary strengths in capturing criterion 
discriminative power and ensuring rank-reversal-free prioritization.

By addressing these gaps, the present work makes several contributions. It shifts the analytical 
focus from ESG performance to ESG risk assessment, offering a decision-oriented framework that is 
directly applicable to banking risk management. It operationalizes ESG risks through a bank-specific 
and risk-sensitive criterion structure, enhancing the interpretability and practical relevance of the 
evaluation. Empirically, it provides one of the first comprehensive ESG risk comparisons for Turkish 
banks listed in the BIST Sustainability Index. Methodologically, the integrated CRISUS–PIV frame-
work delivers transparent weighting, stable rankings, and high robustness, thereby offering decision 
makers, regulators, and practitioners a reliable tool for benchmarking ESG risk exposure, supporting 
supervisory oversight, strategic planning, and ESG-informed investment decisions.

3. RESEARCH METHODOLOGY

This section elaborates on the core algorithmic structure of the proposed integrated MCDM frame-
work. The ESG risk performance of Turkish commercial banks was systematically assessed through 
a sequence of methodological stages, as depicted in Figure 1. In the initial stage, a comprehensive de-
cision matrix was constructed to capture the environmental, social, and governance risk dimensions 
across the selected bank alternatives. Subsequently, the objective weights of the criteria were derived 
employing the CRISUS weighting procedure, which ensures methodological rigor by minimizing 
subjectivity and enhancing the robustness of the weighting process. Once the criterion weights were 
established, the prioritization of bank alternatives was performed through the SPR ranking algorithm.
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Figure 1
The methodological framework

3.1. The CRISUS-PIV Methodology

3.1.1. Stage 1: CRISUS algorithm for criterion weighting

The CRISUS approach was introduced into the decision-making literature by Adalar and Işık (2025) 
with the aim of calculating the objective weight coefficients of evaluation criteria in the process of 
solving decision problems. This method constitutes an analytical weighting technique developed by 
drawing upon the fundamental principles of the Statistical Variance (SV) approach proposed by Rao 
and Patel (2010) and the Entropy approach introduced by Shannon (1948). The CRISUS methodo-
logy estimates objective weights through a two-stage normalization procedure, employing the sum-
of-squares operator. The rationale underlying the preference for this weighting algorithm, together 
with its methodological advantages, can be summarized as follows: (i) the computational steps of 
the CRISUS approach are straightforward, offering decision-makers an easy-to-use algorithm that 
does not require specialized software or advanced user expertise; (ii) the method is not affected by 
the number of alternatives considered in the decision problem; (iii) the normalization procedure is 
implemented in two stages, explicitly accounting for the benefit–cost characteristics of the evaluation 
criteria; (iv) the approach is immune to inconsistencies inherent in expert judgments that typically 
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affect subjective weighting models; and (v) compared with alternative weighting methodologies, the 
sum-of-squares operation specific to the CRISUS method provides a simpler mechanism for weight 
estimation. The application procedure of the CRISUS methodology consists of the six steps outlined 
below (Adalar and Işık, 2025).

Step 1. To address the decision problem, the decision matrix—consisting of the set of bank alternati-
ves and ESG risk‑based criteria—is formulated in accordance with Equation (1).

Step 2. The first normalization procedure is carried out through vector normalization based on the 
sum of Euclidean distances, as developed by Van Delft and Nijkamp (1977). Accordingly, Equation 
(2) is applied to beneficial criteria, whereas Equation (3) is employed for non-beneficial criteria.

Step 3. In the second normalization procedure, all elements of the matrix normalized in the previous 
step are transformed into the interval [0,1] with the help of Equation (4). In other words, all values 
are adjusted to conform to a standard distribution.

Step 4. For each assessment criterion, the sum of squares is computed by means of Equation (5).

Step 5. Following the first normalization procedure, the standard deviation value corresponding to 
each criterion                                  is computed.

Step 6. The objective importance weights of the assessment criteria are derived in the final stage of 
the CRISUS approach via Equation (6).

Here, the criterion associated with the highest importance weight is identified as exerting the most 
significant impact on performance.

3.1.2. Stage 2: Proximity Indexed Value (PIV) procedure for bank ranking

The Proximity Indexed Value (PIV) method is a relatively recent addition to the family of MCDM 
techniques, designed to provide decision makers with a simple yet reliable tool for ranking alternati-
ves (Mufazzal and Muzakkir, 2018). Unlike more complex approaches, PIV relies on straightforward 
normalization and aggregation procedures, which makes it easy to implement and interpret. One of 
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its key advantages is robustness against the rank reversal problem, ensuring that the inclusion or exc-
lusion of irrelevant alternatives does not distort the final ordering. Moreover, the method is flexible 
enough to handle both benefit and cost criteria, as well as datasets containing negative values, by 
transforming them into a comparable scale. The PIV approach proceeds through the following steps:

Step 1. The initial decision matrix, as presented in Equation (1), is constructed

Step 2. The decision matrix constructed in the previous step is normalized using Equation (7).

Step 3. The weighted normalized matrix is constructed. This matrix shown below is obtained through 
the application of Equation (8).

Step 4. The Weighted Proximity Index, denoted as    , is evaluated via Equation (9).

Step 5. The Overall Proximity Value        is obtained by applying Equation (10)

Alternatives are ranked according to their      values. The alternative with the smallest      indicates the 
minimum deviation from the ideal solution and is therefore placed first, followed by alternatives with 
progressively larger     values.

4. CASE STUDY FOR COMMERCIAL BANKS’ ESG RISK ASSESSMENT

In order to demonstrate the applicability of the proposed methodology, a case study was conducted 
on commercial banks operating in Turkey. The objective of this case study is to evaluate the Envi-
ronmental, Social, and Governance (ESG) risk exposure of banks listed in the BIST Sustainability 
Index, thereby providing a comparative framework for assessing their resilience and sustainability 
performance. The study follows a structured MCDM approach, beginning with the construction of an 
expert panel, the definition of ESG risk criteria, and the identification of bank alternatives.

4.1. Construction of a team of experts

To ensure methodological rigor and sectoral relevance, an expert panel was established to guide the 
ESG risk assessment process. The panel consisted of three senior professionals with extensive expe-
rience in sustainability and corporate governance within the banking industry. The first expert was 
a member of a bank’s sustainability committee with 5 years of ESG experience, the second expert 
served as an independent board member with 7 years of ESG expertise, and the third expert was a 
member of a corporate governance committee with 6 years of ESG experience.
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4.2. Definition of criteria

The evaluation framework was structured around a comprehensive set of ESG risk criteria, catego-
rized into environmental, social, and governance dimensions. The set of criteria defined in the study 
was established through expert opinions and constructed within a consensus-based framework.

Carbon Emission Risk (E1): This criterion reflects the bank’s direct (Scope 1) and indirect (Scope 
2 and 3) carbon emissions generated through its branches, data centers, ATM networks, and finan-
ced activities. Higher carbon intensity elevates regulatory exposure to carbon pricing mechanisms, 
increases transition-related financial losses, and weakens sustainability performance in global ESG 
benchmarking frameworks.

Carbon-Intensive Portfolio Risk (E2): This criterion evaluates the proportion of loans and invest-
ments allocated to carbon‑intensive industries such as fossil fuels, heavy manufacturing, cement, mi-
ning, and transportation. A higher share of carbon‑intensive assets increases transition risk, elevates 
default probabilities for high‑emission borrowers, and creates stranded asset exposure that threatens 
long‑term portfolio stability.

Climate‑Related Physical Damage Risk (E3): This criterion captures the vulnerability of the 
bank’s physical infrastructure and loan collateral to climate‑induced hazards such as floods, heatwa-
ves, storms, wildfires, and rising sea levels. Physical climate stressors directly threaten operational 
continuity and reduce the recoverable value of collateral.

Environmental Compliance Risk (E4): This risk reflects the bank’s level of alignment with envi-
ronmental regulations, green taxonomy requirements, sustainability reporting standards, and environ-
mental due‑diligence obligations. Non‑compliance increases the likelihood of regulatory penalties, 
legal action, financial sanctions, and reputational losses.

Customer Protection Risk (S1): This criterion measures the bank’s exposure to customer compla-
ints, misselling behavior, product suitability issues, and consumer protection breaches. Poor customer 
protection weakens social credibility, lowers stakeholder trust, and increases supervisory scrutiny.

Financial Inclusion Risk (S2): This risk assesses the bank’s performance in providing accessible 
financial services to underserved groups, low‑income individuals, SMEs, and disadvantaged regions. 
Low inclusion levels indicate social vulnerability and limit the bank’s alignment with sustainable 
development goals and inclusive finance principles.

Cybersecurity Risk (S3): Cybersecurity risk refers to the vulnerability of the bank’s information 
systems to data breaches, ransomware attacks, system outages, and unauthorized access. As digitali-
zation expands, cyber risks have become a critical operational and reputational threat, directly affec-
ting customer trust and regulatory compliance.

Human Capital Risk (S4): This risk captures challenges related to employee turnover, insufficient 
training, low engagement, weak workplace well‑being, and inadequate skill development. Strong 
human capital is essential for sustainable transformation, effective ESG governance, and long‑term 
operational resilience.

Board Independence Risk (G1): This criterion measures the independence, diversity, and objec-
tivity of the board of directors, as well as the existence of potential conflicts of interest. Low inde-
pendence undermines governance quality, weakens oversight, and increases the likelihood of biased 
strategic decisions.

Corruption and Ethical Misconduct Risk (G2): This risk captures exposure to bribery, fraud, mo-
ney laundering, and ethical misconduct. Weaknesses in ethical systems threaten the bank’s regulatory 
standing, public trust, and long‑term legitimacy.

Regulatory Compliance Risk (G3): Regulatory compliance risk reflects the bank’s adherence to 
BDDK, MASAK, Basel III–IV, AML/KYC obligations, and international sustainability frameworks. 
Higher non‑compliance increases operational losses, penalties, and supervisory intervention.

Transparency and ESG Disclosure Risk (G4): This criterion evaluates the quality, depth, and accu-
racy of ESG reporting practices aligned with TCFD, GRI, SASB, and other disclosure frameworks. 
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Insufficient transparency undermines investor confidence, weakens ESG scoring, and restricts access 
to sustainable finance instruments.

4.3. Definition of bank alternatives

The case study focused on commercial banks listed in the BIST Sustainability Index, representing key 
players in the Turkish financial system. These institutions were chosen due to their significant market 
presence and active participation in sustainability initiatives. By evaluating these banks against the 
defined ESG risk criteria, the study aimed to provide a comparative analysis of their risk exposure 
and resilience, thereby offering valuable insights for both academic research and managerial decisi-
on-making.The selected alternatives are Akbank (A1), Garanti BBVA (A2), Halkbank (A3), İş Bank 
(A4), Şekerbank (A5), Vakıfbank (A6), and Yapı Kredi (A7).

5. APPLICATION AND RESULTS

In the final stage of the evaluation process, each decision-maker was requested to assign an impor-
tance score ranging from 1 (least important) to 9 (most important) for every criterion under conside-
ration. These individual judgments were then aggregated by computing the arithmetic mean of the 
assigned values, thereby yielding a consolidated initial decision matrix. 

The evaluations of the alternatives with respect to each criterion, provided by the experts selected 
from the banking sector, are presented in Tables 1, 2, and 3, respectively. Subsequently, by averaging 
these matrices, the initial decision matrix shown in Table 4 was constructed.

Table 1
The first expert’s evaluation of the alternatives with respect to the criteria

Table 2
The second expert’s assessment of the banks with respect to the criteria

Table 3
The third expert’s evaluation of the bank alternatives based on the criteria
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Table 4
The initial decision matrix

5.1. The results obtained from the CRISUS methodology

By applying Equations (2) and (3), the decision matrix presented in Table 4 was normalized, and the 
resulting initial normalized decision matrix is reported in Table 5. Next, by means of Equation (4), the 
second normalized decision matrix was determined, as illustrated in Table 6. Finally, Table 7 displays 
the outcomes produced employing the CRISUS objective weighting approach.

Table 5
The first normalised matrix

Table 6
The second normalised matrix

Table 7
The results of CRISUS approach

The CRISUS analysis indicates that E2 (Carbon‑Intensive Portfolio Risk), E4 (Environmental Comp-
liance Risk), and E1 (Carbon Emission Risk) are the most critical determinants of banks’ ESG risk 
performance, while S4 (Human Capital Risk), S1 (Customer Protection Risk), and S3 (Cybersecurity 
Risk) emerge as the least influential factors. The overall importance ranking of the criteria is as fol-
lows: E2 > E4 > E1 > E3 > G3 > S2 > G2 > G4 > G1 > S3 > S1 > S4.
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5.2. The results obtained from the PIV methodology

The normalized decision matrix was calculated using Equation (7) and presented in Table 8. Subsequ-
ently, the weighted ranking matrix was obtained with the help of Equation (8) and reported in Table 9. 
The Weighted Proximity Index was derived through Equation (9), while the Overall Proximity Value 
was determined using Equation (10). Finally, the Weighted Proximity Index, the Overall Proximity 
Value, and the corresponding ranking results are summarized in Table 10.

Table 8
The normalized decision matrix 

Table 9
The weighted ranking matrix

Table 10
Weighted proximity index, overall proximity index and ranking results 

Based on the calculated     values, the overall ranking of the banks was obtained. The results indicate 
that A7 (Yapı Kredi) is ranked first with the lowest proximity value, reflecting the minimum deviation 
from the ideal solution. This is followed by A3 (Halkbank) and A4 (İş Bankası), which also demons-
trate relatively strong performance. A6 (Vakıfbank) occupies the fourth position, while A1 (Akbank) 
and A5 (Şekerbank) are placed in the fifth and sixth ranks, respectively. Finally, A2 (Garanti BBVA) 
is ranked last, as it exhibits the highest deviation from the best option. 

6. VALIDATION TESTS

The validation procedures employed in this study serve a dual purpose: first, to examine the sensitivity 
of the proposed model to variations in criterion weights, and second, to benchmark its performance 
against established multi‑criteria decision‑making techniques. The scenario analyses, encompassing 
120 distinct weighting schemes, provide strong evidence that the model’s outcomes are not unduly 
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influenced by marginal changes in input parameters. This stability is particularly important in practi-
cal applications, where decision environments are often characterized by uncertainty and fluctuating 
stakeholder priorities. The comparative evaluation with MAUT and SAW further reinforces the credi-
bility of the proposed hybrid framework. By demonstrating convergence in rankings across different 
methodological paradigms, the study confirms that the model is not only internally consistent but also 
externally validated against widely recognized approaches. Such methodological triangulation en-
hances confidence in the reliability of the results and underscores the model’s potential applicability 
in diverse decision‑making contexts.

6.1. Assessing the impacts of various weight values on rankings results

The robustness of the model was evaluated through 120 scenario analyses in which the weight values 
of all criteria were systematically varied (Görçün et al., 2022; Görçün et al., 2025). Specifically, in 
the first ten scenarios, the weight of the first criterion was gradually reduced from 10% to 100%, re-
aching 0%, while the weights of the remaining criteria were proportionally adjusted so that the sum 
of all fourteen criteria weights equaled one. The same procedure was subsequently applied to each 
of the other criteria, thereby generating ten scenarios per criterion and yielding a total of 120 distinct 
weighting schemes. As illustrated in Figure 2, alternative A7—identified as the optimal option under 
the proposed model—consistently retained its top ranking across all 120 scenarios. Likewise, alterna-
tives A3 and A4 maintained their respective positions throughout the entire set of scenario analyses, 
confirming the stability of the ranking outcomes. While slight variations in the ranking occurred, 
these did not substantially affect the overall ordering of alternatives.

Figure 2
Impact of criteria weight changes on the ranking of bank alternatives
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6.2. Comparison with other MCDM approaches

In the second phase of validating the proposed framework, a comparative analysis was underta-
ken using two established MCDM techniques, namely MAUT (Keeney and Raiffa, 1979) and SAW 
(MacCrimmon, 1968). The comparative results are presented in Figure 3. A review of the outcomes 
obtained from all three methods revealed that the ranking of alternatives remained unchanged. This 
consistency demonstrates the robustness of the suggested hybrid model and confirms its ability to 
deliver effective and reliable results, thereby reinforcing its suitability for application in diverse mul-
ti‑criteria decision‑making contexts.

Figure 3
Comparative ranking of alternatives obtained through alternative approaches

7. CONCLUSION

The growing importance of Environmental, Social, and Governance (ESG) risk management in the 
banking sector underscores the necessity of adopting rigorous analytical frameworks that can cap-
ture the multidimensional nature of sustainability challenges. By integrating the CRISUS weighting 
method with the PIV ranking procedure, this study provides a transparent and replicable approach to 
evaluating ESG risks among Turkish commercial banks listed in the BIST Sustainability Index. The 
primary objective was to identify the most critical ESG risk dimensions and to establish a compara-
tive hierarchy of banks’ resilience, thereby offering insights relevant to both academic research and 
practical policymaking.

The CRISUS analysis demonstrates that Carbon‑Intensive Portfolio Risk (E2) holds the highest 
weight (w=0.114, rank=1), followed closely by Environmental Compliance Risk (E4) (w=0.100, 
rank=2), Carbon Emission Risk (E1) (w=0.099, rank=3), and Climate‑Related Physical Damage Risk 
(E3) (w=0.099, rank=4). This outcome clearly indicates that environmental dimensions dominate the 
ESG risk landscape for Turkish banks. The predominance of E2 reflects the systemic vulnerability of 
banks’ loan portfolios to transition risks associated with carbon‑intensive industries. In parallel, the 
strong weight of E4 underscores the critical importance of regulatory alignment with environmental 
standards, suggesting that compliance failures could generate substantial financial and reputational 
costs. Within the governance dimension, Regulatory Compliance Risk (G3) (w=0.087, rank=5) and 
Corruption and Ethical Misconduct Risk (G2) (w=0.084, rank=7) emerge as highly influential. These 
findings highlight that governance failures, particularly in regulatory adherence and ethical conduct, 
remain material threats to institutional resilience. Transparency and ESG disclosure (G4) also occu-
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pies a mid‑level position (w=0.079, rank=8), reflecting the growing importance of accurate reporting 
in sustaining investor confidence and access to sustainable finance. Social risks, by contrast, exhibit 
relatively lower weights. Financial Inclusion Risk (S2) (w=0.086, rank=6) is the only social criterion 
with moderate influence, suggesting that inclusive finance remains a relevant but secondary differen-
tiator among Turkish banks. Customer Protection Risk (S1) (w=0.067, rank=11), Cybersecurity Risk 
(S3) (w=0.071, rank=10), and Human Capital Risk (S4) (w=0.040, rank=12) occupy the lowest ranks. 
This pattern implies that, while social risks are acknowledged, they do not significantly differentiate 
banks’ ESG performance in the current dataset. Overall, the CRISUS results reveal a hierarchy in 
which environmental and governance risks dominate, while social risks play a comparatively limited 
role. This distribution reflects both the regulatory pressures shaping environmental compliance and 
the structural importance of governance integrity in the Turkish banking sector.

The comparative evaluation of the banks based on the given criteria reveals a distinct ranking pat-
tern. Yapı Kredi emerges as the best‑performing alternative with the lowest score (0.008), indicating 
the minimum deviation from the ideal solution. It is followed by Halkbank (0.038) and İş Bankası 
(0.047), both of which demonstrate strong proximity to the optimal outcome. Vakıfbank occupies the 
fourth position (0.162), while Akbank (0.174) and Şekerbank (0.193) are placed in the middle range, 
reflecting moderate performance. Garanti BBVA, with the highest score (0.206), ranks last, signifying 
the greatest deviation from the ideal solution.

Building on the empirical evidence, the study translates its results into concrete policy implicati-
ons for strengthening ESG risk management across stakeholder groups. For bank management, the 
outcomes highlight the importance of giving precedence to criteria with higher relative weights in 
strategic decision‑making. Institutions exposed to elevated carbon portfolio risks should accelerate 
the adoption of green lending practices, while those with shortcomings in ESG reporting need to 
strengthen disclosure mechanisms to comply with international standards. Enhancing cybersecurity 
and governance structures is equally essential to reduce operational vulnerabilities and reputational 
exposure. For regulators, the evidence indicates that policy measures should concentrate on domains 
where banks display notable divergence, particularly in environmental compliance and governance 
transparency. Stricter disclosure obligations, incentives for green financial instruments, and sanctions 
for non‑compliance would mitigate systemic ESG risks and promote greater consistency across the 
sector. In areas of relative uniformity, such as financial inclusion, regulators may set more ambitious 
objectives to encourage progress beyond baseline compliance. For investors, the PIV‑based rankings 
serve as a valuable instrument for embedding ESG risk considerations into portfolio allocation stra-
tegies. Banks demonstrating stronger ESG risk management are likely to benefit from lower risk 
premiums and improved access to sustainable finance, whereas weaker performers may encounter 
higher funding costs. This mechanism of market discipline can accelerate the convergence of Turkish 
banks with global sustainability benchmarks.

Despite its methodological rigor, this manuscript is subject to certain limitations. The findings are 
confined to the context of Turkish banks and therefore cannot be generalized to other banking sectors. 
Moreover, the evaluation relies on expert-based judgments; although the panel comprises professio-
nals with substantial expertise in ESG and banking practices, the number of experts remains relatively 
limited. Future research could strengthen the proposed framework by engaging a larger and more di-
verse pool of experts or by triangulating expert opinions with large-scale ESG databases. Expanding 
the empirical scope to include banks across multiple jurisdictions would enhance the comparative 
validity of ESG risk assessments. From a methodological standpoint, integrating CRISUS–PIV with 
advanced fuzzy, grey-based, or hybrid multi-criteria decision-making extensions may better capture 
uncertainty, dynamic interactions, and interdependencies among criteria. Comparative analyses bet-
ween emerging and developed economies could further illuminate how institutional maturity, regu-
latory environments, and market structures shape ESG risk prioritization. Additionally, incorporating 
qualitative dimensions—such as stakeholder perceptions, corporate culture, and strategic orientati-
on—into quantitative models would enrich the explanatory power of ESG evaluations. Finally, co-
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upling CRISUS–PIV with machine learning and explainable AI techniques offers promising avenues 
for predictive modeling, scenario analysis, and benchmarking, thereby equipping both academics and 
practitioners with a more comprehensive toolkit for advancing sustainable finance research.
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