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1. Introduction

Multi-Criteria Decision Making (MCDM) has 

evolved significantly since its inception, with a grow-
ing body of methodologies developed to address the 
complex nature of decision-making processes that 
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involve multiple, often conflicting, criteria. Central 
to the field is the work of  Hwang and Yoon [1], who 
introduced foundational methods for MCDM, and 
Triantaphyllou and Triantaphyllou [2], who provided 
a comparative study of MCDM methods, highlight-
ing their application and theoretical underpinnings. 
The field of multicriteria decision making (MCDM) 
is employed to successfully address difficulties relat-
ed to multicriteria decision making. These strategies 
are frequently employed in several domains of daily 
life as well as in professional contexts. Moreover, 
these methodologies, including the Analytic Hierar-
chy Process (AHP), the Technique for Order Prefer-
ence by Similarity to Ideal Solution (TOPSIS), and 
the Complex Proportional Assessment (COPRAS) 
method, have been applied across various domains, 
demonstrating the versatility and robustness of 
MCDM techniques in facilitating decision-mak-
ing [1,2]. Recent advancements in MCDM reflect a 
growing emphasis on integrating sustainability and 
environmental considerations into decision-making 
processes, showcasing the field’s adaptability to con-
temporary challenges.

The “Complex Proportional Assessment” or 
COPRAS method was introduced by Zavadskas 
and Kaklauskas [3] and was utilized to assess the 
superiority of one option over another and enables 
the comparison of options [4]. This approach can be 
used to optimize criteria in an evaluation including 
multiple factors [5]. The COPRAS technique sys-
tematically rates and assesses options based on their 
importance and utility level [6]. This method is built 
on the premise of linear normalization, which al-
lows for the direct comparison of diverse criteria by 
converting them into a common scale. Moreover, it 
incorporates the relative importance of each criterion 
into the decision-making process, enabling deci-
sion-makers to articulate and integrate their prefer-
ences and priorities into the analysis [7]. This method 
is commonly employed in decision-making scenarios 
with unclear outcomes [8]. It has undergone numerous 
advancements as a widely used approach for making 
decisions using multiple factors. Vahdani, Mousavi [9] 
created a novel COPRAS method using interval val-

ues to address the issue of robot selection. Turanoglu 
Bekar, Cakmakci [10] used the COPRAS technique 
with grey numbers theory to develop a decision sup-
port system for enhancing maintenance performance 
through the assessment of total productive mainte-
nance (TPM) strategies. Mishra, Rani [11] introduced 
an expansion of the COPRAS method that can be 
applied to hesitant fuzzy sets for assessing service 
quality. Kumari and Mishra [12] demonstrated the 
application of multicriteria decision making using 
intuitionistic fuzzy sets to choose a green supplier.

The aim of this paper is twofold: to provide an in-
depth exploration of the COPRAS method within the 
context of MCDM and to underscore its utility and 
efficiency through a review of its theoretical founda-
tions, procedural details, and varied applications. By 
doing so, this study seeks to illuminate the unique 
attributes of COPRAS that contribute to its effective-
ness as a decision-making tool, including its adapt-
ability to different decision-making contexts and its 
capacity to handle complex decision problems with 
multiple criteria. Moreover, this study showcases the 
practical applications of COPRAS across various do-
mains, demonstrating its capacity to facilitate deci-
sion-making in real-world scenarios. These applications 
not only testify to the method’s versatility but also 
provide valuable insights into its operationalization 
and the potential challenges encountered in different 
decision-making environments. In conclusion, this 
study will be brought to a close with a final section 
summarizing our findings.

2. Application of COPRAS
COPRAS is one such MCDM method that has been 

used in different applications such as Neuroscience, 
Social Science, Energy, Mathematics and Engineer-
ing. Figure 1 displays the distribution of research ar-
ticles that utilize the COPRAS approach, categorized 
by subject area. This distribution is derived from the 
search results for “COPRAS”, “MCDM” and “Com-
plex Proportional Assessment” in the Scopus database, 
namely from papers that feature “COPRAS”, “Complex 
Proportional Assessment” and “MCDM” in their title, 
abstract, or keywords. The results demonstrate the im-
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plementation of the COPRAS approach across various 
subject domains.
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Figure 1. Application of COPRAS in various areas.

Based on the results obtained from the Scopus 
database, we’ll explore in more detail how the CO-
PRAS approach is uniquely utilized and valued in 
these fundamental domains, beginning with Engi-
neering, then delving into its implications in Math-

ematics, on to Energy, then Business, Management 
and Accounting and ultimately examining its influ-
ence in the Social Sciences.

2.1. Engineering

The COPRAS approach is commonly used in en-
gineering for complicated decision-making situations 
such as project evaluation, material selection, and in-
frastructure construction. Engineers use COPRAS to 
evaluate different materials, technologies, or designs 
by considering many factors like cost, durability, 
environmental effect, and performance efficiency. 
COPRAS is used in civil engineering to choose the 
most sustainable construction materials by assessing 
their lifespan environmental impact in addition to 
traditional factors such as cost and strength. Table 1 
provides a detailed summary of the different appli-
cations of the COPRAS technique in Engineering, 
demonstrating its effectiveness in solving complicat-
ed multi-criteria decision-making challenges. It also 
emphasizes other approaches used in combination 
with COPRAS.

Table 1. Application of COPRAS in Engineering.

Author Application of Problem Respondents Methods

[13]

This study integrates COPRAS and ANP methods under 
interval-valued intuitionistic fuzzy environments for 
evaluating healthcare risks, illustrating its application in a 
hospital service setting.

Cross-functional team members, 
including employees and patients in 
a hospital service setting, serve as 
the primary data source for the risk 
assessment.

IVIF-COPRAS 
and IVIF-ANP

[14]

This study identifies and evaluates risks in urban natural 
gas projects in Shiraz, focusing on human resources 
threats. The study employs interviews, questionnaires, and 
case studies’ information to gather data.

HSE experts, construction industry 
supervisors, and contractors involved 
in natural gas supply projects. Total 
respondents: 140 experts.

ANP and 
COPRAS

[15]

The study examines the management of autonomous 
vehicles in mixed traffic by introducing a decision support 
system that utilizes T2NN and COPRAS methodology to 
provide policymakers with several control options.

Not applicable (The study is based 
on theoretical models and does not 
involve primary research with human 
respondents.)

T2NN-Entropy-
COPRAS

[16]

The paper focuses on the selection of optimal sites for 
women’s universities in West Bengal, India, incorporating 
various uncertainties related to site selection. It utilizes 
trapezoidal neutrosophic numbers and multi-criteria 
decision-making tools like AHP, TOPSIS, and COPRAS 
for evaluating and ranking potential sites.

Experts such as transportation engineers, 
architects, environmental engineers, civil 
engineers, geologists, environmental 
experts, and municipal officials were 
consulted for their opinions on different 
criteria corresponding to various 
locations.

AHP, TOPSIS, 
COPRAS

[17]

The paper presents an extended COPRAS approach for 
selecting optimal renewable energy sources (RES) within 
a Fermatean fuzzy set context. It introduces a novel 
Fermatean fuzzy Archimedean copula-based Maclaurin 
symmetric mean operator and new similarity measures to 
enhance decision-making in uncertain environments.

Not applicable, as the study focuses on 
theoretical development and application 
of a novel method rather than collecting 
data from respondents.

Fermatean fuzzy-
COPRAS method 
integrated with 
Archimedean 
copula-based 
Maclaurin
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2.2. Mathematics

COPRAS is essential in mathematics for enhancing 
decision-making models through a systematic method for 
managing various criteria. It is utilized for creating algo-
rithms that can analyze extensive datasets to find the best 
solutions. Mathematical models that include COPRAS aid 

in simplifying intricate situations by breaking them down 
into manageable criteria, making it easier to analyze and 
compare different options. Table 2 presents a comprehen-
sive overview of selected publications on various appli-
cations of the COPRAS methodology in Mathematics, in 
addition to descriptions and the methodologies employed 
in the papers.

Table 2. Application of COPRAS in mathematics.

Author Application of problem Respondents Methods

[18]

Text classification feature selection using ridge 
regression and COPRAS method for ranking features. 
Tested on ten real-world text datasets to demonstrate 
superiority over existing methods.

Simulation on ten real-world 
text datasets. An Intergration of COPRAS

[19]

The paper proposes a task-based fuzzy integrated 
multi-criteria decision-making (MCDM) approach 
for selecting shopping malls, considering universal 
design criteria. It aims to enhance decision-making 
for shopping mall selection by incorporating 
universal design principles to cater to a wider range 
of consumer needs, including those with disabilities.

Experts acting as consumers to 
evaluate shopping malls based 
on tasks related to universal 
design criteria.

Fuzzy DEMATEL, 
R-MOORA, Fuzzy 
COPRAS

[20]

This study focuses on identifying and prioritizing 
risk factors in train collisions using fuzzy logic 
approaches. It aims to enhance safety management in 
the railway sector by evaluating critical risk factors 
contributing to collisions, with a case study on the 
collision near the Haft Khan Station.

Railway industry experts, 
including academics, technical, 
and management experts, 
were surveyed to gather 
their opinions on risk factors 
contributing to train collisions.

Fuzzy COPRAS, Fuzzy 
DEMATEL

[21]

The paper introduces a novel entropy measure in the 
context of Complex Spherical Fuzzy Sets (CSFS) 
and applies it to the COPRAS method for multi-
criteria group decision-making (MCGDM), focusing 
on strategic supplier selection to enhance trading 
company efficiency.

Not applicable (methodological 
research)

Entropy Method and 
COPRAS

[22]

The study introduces a novel approach integrating 
AHP and COPRAS methods with Interval-Valued 
Pythagorean Fuzzy (IPF) logic for supplier selection. 
This aims to enhance decision-making under 
uncertainty and complexity in selecting suppliers.

The study focuses on the 
application of the method 
rather than collecting data from 
respondents.

Interval-Valued Pythagorean 
Fuzzy AHP (IPF-AHP) and 
Interval-Valued Pythagorean 
Fuzzy COPRAS (IPF-
COPRAS)

2.3. Energy

The energy sector benefits from the COPRAS ap-
proach in renewable energy projects, energy efficiency 
studies, and energy source selection. The COPRAS 
technique improves decision-making in the energy 
sector by offering a formal framework to assess and 
compare various energy alternatives. By employing 
COPRAS, stakeholders may methodically evaluate the 
various features of renewable energy projects, includ-
ing solar, wind, and hydroelectric power. This method 
enables a thorough assessment that encompasses eco-

nomic and technical feasibility, as well as environmen-
tal implications and sustainability standards. COPRAS 
integrates multiple factors to enhance decision-making 
by allowing stakeholders to choose energy sources that 
are cost-effective, technically possible, ecologically 
responsible, and sustainable. The multi-criteria analy-
sis guarantees that energy projects are in line with the 
overarching objectives of sustainability and efficiency, 
which are essential for progressing towards a more ben-
eficial to the environment energy future. Several papers 
have been chosen to demonstrate the advantages of the 
COPRAS approach in the relevant subject (Table 3).
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2.4. Business, accounting and management

COPRAS in business, accounting, and manage-
ment involves strategic planning, financial analysis, 
and resource optimization, going beyond basic de-
cision-making. Businesses can assess and prioritize 
alternatives using various financial indicators such 
as cash flow, return on investment, and cost-benefit 
analysis in a systematic manner. Accounting helps 
evaluate the feasibility of financial strategies, in-
vestment choices, and risk management methods. 
Management applications involve integrating several 
factors to aid decision-making processes in areas 
such as performance appraisal, supplier selection, 
and project management. This comprehensive meth-

od guarantees conformity with corporate objectives, 
enhancing effectiveness, profitability, and enduring 
expansion. Table 4 discusses specific research pub-
lications utilizing COPRAS methodologies in the 
relevant field.

2.5. Social science 

The COPRAS technique in the social sciences 
improves policy and social program analysis by 
considering several variables such societal benefits, 
economic costs, implementation feasibility, and pub-
lic approval. The framework allows for a systematic 
evaluation of the many implications of policy op-
tions, considering both quantitative and qualitative 

Table 3. Application of COPRAS in Energy.

Author Application of Problem Respondents Methods

[23]

The study utilizes entropy, SWARA, and 
CORPRAS methodologies to optimize 
supplier selection in the fuel cell and hydrogen 
sector, focusing on uncertainty and erroneous 
information.

It implies the involvement of 
experts and stakeholders in the FCH 
industry for evaluating suppliers 
based on the proposed method.

SWARA, COPRAS, 
Entropy Method

[24]

The research explores the optimization of Best 
Available Techniques (BATs) to enhance cleaner 
production in the textile sector, using a case study 
from an integrated residential facility.

It involves a comprehensive 
process involving authorized 
personnel (managers, employees, 
operators), experts-consultants, 
and academicians from the relevant 
facility for the evaluation of BATs.

PROMETHEE, TOPSIS, 
VIKOR, ARAS, and 
COPRAS

[25]

The study is conducted on smart grid technologies 
that support renewable energy for decentralized 
energy investment projects using a hybrid 
picture fuzzy rough decision-making approach. 
It emphasizes the critical role of research and 
development and cost in selecting smart grid 
technologies.

It involves a comprehensive process 
that includes experts or stakeholders 
in the energy sector for the 
evaluation of technologies.

Multi Stepwise Weight 
Assessment Ratio 
Analysis (M-SWARA) 
and COPRAS and 
Picture Fuzzy Rough Sets 
(PFRSs)

[26]

The research evaluates clean energy technologies 
in Jiangsu Province, China, by comparing five 
Multi-Criteria Decision-Making (MCDM) 
methods: SAW, TOPSIS, ELECTRE, VIKOR, and 
COPRAS. The goal is to choose the most suitable 
renewable energy solution according to a specific 
set of criteria.

It involves the application of 
MCDM methods to evaluate clean 
energy technologies, suggesting an 
analysis based on expert inputs or 
predefined criteria.

SAW, TOPSIS, 
ELECTRE, VIKOR, and 
COPRAS

[27]

The study assesses post-disaster and emergency 
gathering spaces in Ankara’s Gölbaşı district 
through Multi-Criteria Decision-Making 
Techniques to pinpoint appropriate locations for 
efficient catastrophe management. The article 
assesses clean energy technologies in Jiangsu 
Province, China, utilizing five MCDM approaches 
to determine the best appropriate solution 
according to particular criteria.

It implies the involvement of 
experts or stakeholders in disaster 
management for the evaluation of 
assembly areas.

AHP, TOPSIS , COPRAS 
and BORDA 
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elements in a balanced manner. This strategy facili-
tates the prioritizing of interventions based on their 
effectiveness in addressing social concerns, ensuring 
that resources are given to efforts with the highest 
social returns. COPRAS assists policymakers and 
researchers in conducting a detailed and thorough 
evaluation to better match social interventions with 
community needs and values. This leads to more fair 
and successful results in the formulation of social 
policies and programs. Table 5 discusses the re-
search paper selection using the COPRAS approach 
in the discipline of Social Science.

The COPRAS technique is a versatile and ef-
fective multi-criteria decision-making tool used in 
numerous areas to address difficult decision-making 
challenges. It is commonly utilized in construction 
for project prioritization, in environmental manage-
ment for resource allocation and waste management, 
in supply chain management for vendor selection 
and logistics optimization, in the energy sector for 

selecting the best energy sources, in healthcare for 
evaluating services, and in education for enhancing 
decision-making processes. COPRAS’s versatility 
in many decision-making situations highlights its 
significance in strategic and operational manage-
ment, making it an essential tool for firms seeking 
to enhance results across multiple criteria. COPRAS 
can be customized to suit different sectors, enabling 
well-informed decision-making that considers all 
pertinent considerations. Table 6 provides a detailed 
summary of the numerous uses of the COPRAS 
approach in several study fields, demonstrating its 
widespread application in solving complicated mul-
ti-criteria decision-making challenges.

3. Advantages and disadvantages of 
copras technique

As we mentioned in the previous section, CO-
PRAS Method is one of the popular MCDM meth-

Table 4. Application of COPRAS in business, accounting and management.

Author Application of Problem Respondents Methods

[28]

The research presents a new Multiple Criteria Group 
Decision Making (MCGDM) framework for COVID-19 
immunization techniques. It utilizes an extended fuzzy 
set method to assist in intricate and uncertain decision-
making processes.

A panel of six Decision Experts (DEs) 
was involved in the study, assessing 
six criteria for prioritizing four groups 
for vaccination.

(COPRAS) 
method under 
a Picture Fuzzy 
Environment 
(PFE)

[29]

The research presents a novel hybrid simulation-based 
assignment approach for assessing airlines using several 
service quality metrics. This method aims to improve 
decision-making in assessing airline services by using 
multiple variables to more accurately represent service 
quality.

The study involved 58 experts in the 
evaluation process, providing their 
opinions on 28 criteria related to 
airline service quality. These experts 
are considered as decision-makers 
in the multi-criteria decision-making 
(MCDM) process.

TOPSIS, 
COPRAS, 
WASPAS, and 
EDAS

[30]

This paper explores the application of various MCDM 
methods for risk assessment in PPP projects, specifically 
focusing on Iranian highway projects. It aims to identify 
the most effective method for assessing and prioritizing 
risks.

The study involved experts in 
construction and risk management, 
including project managers, 
construction managers, and other 
professionals, who provided insights 
and evaluations of the risks.

SWARA, 
COPRAS, FANP, 
FAHP, FTOPSIS, 
SAW, and EDAS

[31]

The study investigates barriers to ML implementation 
for accident analysis in the Indian oil industry, aiming 
to identify and analyze these barriers to improve safety 
measures.

10 experts from the oil industry, 
including professionals with expertise 
in ML and accident analysis, were 
consulted to gather insights and 
validate the findings.

Delphi, 
DEMATEL, 
COPRAS

[32]

Evaluation and selection of coal transportation 
companies using a novel fuzzy SWARA-COPRAS 
approach. This study focuses on improving decision-
making under uncertainty in the context of coal 
transportation in China.

Experts in coal transportation, who 
provided insights and evaluations 
of the criteria and alternatives for 
transportation companies.

SWARA, 
COPRAS
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Table 5. Application of COPRAS in social science.

Author Application of problem Respondents Methods

[33]

The investigation introduces a methodology for 
choosing simulation tools for renewable energy systems 
in university teaching. The study tackles the issue 
of selecting the most suitable software for teaching 
renewable energy courses through the application of 
Multi-Criteria Decision-Making (MCDM) methods.

The study primarily involves expert opinions. It 
involves experts in the field of renewable energy 
were consulted to evaluate and rank different 
software tools.

Fuzzy 
Entropy, 
Fuzzy 
VIKOR, 
Fuzzy 
COPRAS

[34]

This study introduces the Proximity Indexed Value 
(PIV) method, a new Multi-Criteria Decision-Making 
(MCDM) strategy for ranking and choosing e-learning 
websites. The method is praised for its simplicity and 
effectiveness in reducing rank reversal issues when 
compared to other MCDM methods.

It utilizes illustrative examples previously solved 
by researchers using different MCDM methods 
for validation.

AHP, 
COPRAS, 
VIKOR

[35]

This research provides a Multi-Criteria Decision-
Making (MCDM) model designed for sustainable 
decision-making in managing facilities of municipal 
residential complexes. The goal is to improve 
sustainability practices in the management of municipal 
buildings, with an emphasis on the EU and former 
Soviet Republic environments.

The study used a survey of 63 residents of social 
housing and engaged a group of 43 national 
level experts, including certified construction 
engineers, maintenance managers, and 
researchers, for evaluating and ranking different 
criteria related to social housing.

AHP, 
COPRAS, 
WASPAS

[36]

The study concentrates on choosing e-commerce 
technology adoption techniques for Indonesian 
small and medium enterprises (SMEs) utilizing the 
DTOE framework. The goal is to determine the most 
effective strategic way to improve e-commerce usage 
in these businesses, taking into account technological, 
organizational, and environmental aspects.

The study collected data through online surveys 
from experts based in Jakarta, Indonesia, 
including SME and digital economy researchers, 
e-commerce business leaders, and retail SME 
industry players, to obtain a comprehensive view 
from academics and industry practitioners.

Integrated 
DEMATEL-
ANP, 
COPRAS

[37]

The paper presents a decision-making method that combines 
generalized fuzzy information to choose zero- and low-carbon 
materials in building, with the goal of promoting sustainability 
and minimizing environmental harm.

It involves experts in the field of construction 
and sustainability were consulted to evaluate and 
select materials based on various criteria.

CIRTIC, 
COPRAS

Table 6. Application of COPRAS in specific areas.

Author Description Research area

[38]
The study implements the COPRAS method as a decision support system for selecting the 
best sales marketing personnel at PT. Alfa Scorph, underlining the method’s practicality in 
human resource management and performance evaluation.

Human Resource 
Management and Marketing

[39]
The research proposes a COPRAS-based decision-making strategy aimed at optimizing 
the selection of cluster heads in wireless sensor networks, highlighting the method’s 
applicability in telecommunications.

Telecommunications

[40]
This study conducts a comparative analysis of European countries’ management capabilities 
within the construction sector amid a crisis, utilizing the COPRAS method to assess and 
rank national performance.

Construction Management

[41] This paper demonstrates the use of the COPRAS method for supplier selection in the supply 
chain, emphasizing its strategic importance in procurement and logistics management. Supply Chain Management

[42] It applies an improved COPRAS method for the selection of rapid prototyping systems, 
focusing on the method’s adaptability in manufacturing technology evaluation. Manufacturing Technology

[43]
In a comprehensive study, Mousavi-Nasab and Sotoudeh-Anvari combine TOPSIS, 
COPRAS, and DEA to address material selection problems, underscoring the method’s 
integrative potential in materials engineering.

Materials Engineering

[44]
This study applies the COPRAS method coupled with imprecise data handling to select 
the most viable investment projects, showcasing the flexibility of COPRAS in financial 
decision-making under uncertainty.

Finance and Investment

[45]
This paper explores the integration of neuromorphic sets with the COPRAS method to 
advance multi-criteria decision-making processes, contributing to the field of decision 
sciences.

Decision Sciences

[46]
This study presents an integrated approach that combines intuitionistic dense fuzzy Entropy, 
COPRAS, and WASPAS for selecting manufacturing robots, showcasing the method’s 
synergy with other MCDM tools in robotics.

Robotics and Manufacturing
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ods such that the COPRAS technique evaluates 
the impact of both positive and non-benefit factors 
separately to establish the relative importance of 
the options. This is then used to select the optimum 
option through quantitative utility analysis. Fur-
thermore, it has both advantages and disadvantages. 
COPRAS provides several advantages compared to 
other decision-making systems. It evaluates the most 
and least favorable solutions for further assessment, 
maintaining brief and straightforward computations, 
resulting in faster processing [47]. It ranks and evalu-
ates options progressively based on their significance 
and level of applicability. Table 7 contrasts the mer-
its of the COPRAS method, including simplicity and 
adaptability, with its possible limitations, such as 
subjectivity in criterion weighting and difficulties in 
handling complicated scenarios, offering valuable 
insights for academics and practitioners.

Table 7. Mertis and demerits of COPRAS method.

Advantages Disadvantages

Simplicity and ease of 
understanding, making it accessible 
to users with varying levels of 
expertise.

Reliance on subjective 
weighting of criteria, 
which can introduce bias 
based on the decision-
maker’s judgments.

Ability to handle both quantitative 
and qualitative criteria, facilitating 
comprehensive decision-making.

Limited in handling 
extremely complex 
decision-making 
scenarios with a vast 
number of criteria and 
alternatives.

Incorporates the relative 
importance of criteria, allowing 
for customized weighting based on 
decision-maker preferences.

Does not explicitly 
account for uncertainty 
or variability in criteria 
values, which may affect 
decision outcomes.

Effective for ranking and selecting 
alternatives in diverse fields, 
demonstrating versatility and 
applicability.

Comparative performance 
heavily depends on the 
chosen criteria and their 
weights, requiring careful 
selection and justification.

Effective for ranking and selecting 
alternatives in diverse fields, 
demonstrating versatility and 
applicability.

May not be as widely 
known or used as other 
MCDM methods, 
potentially limiting 
available resources and 
case study references.

The Complex Proportional Assessment (COPRAS) 
method is a recognized multi-criteria decision-making 

(MCDM) approach with proven efficacy in various fields. 
However, it has certain limitations that may impact its 
application. To mitigate these disadvantages, research-
ers have developed several strategies. One approach 
involves adopting hybrid methods that combine CO-
PRAS with other decision-making frameworks like 
the Analytic Hierarchy Process (AHP) [48] or the Best-
Worst Method (BWM) [49] to derive weights more sys-
tematically, thus reducing subjectivity. To address un-
certainty in criteria evaluation, extensions of COPRAS 
have been proposed, incorporating fuzzy sets, stochas-
tic models providing a more nuanced assessment under 
ambiguous conditions [50]. 

4. COPRAS technique step-by-step
The COPRAS method establishes a direct and 

proportional relationship between the significance 
and utility degree of alternatives and the criteria, in-
cluding their weights and values, that effectively de-
fine the alternatives [51]. Also, this technique involves 
a systematic process of sequencing and evaluating 
options based on their relevance and utility. This 
strategy chooses the optimal decision by considering 
both the best and worst-case scenarios. Therefore, 
the features explored for COPRAS are its compen-
sating nature, the independence of attributes, and the 
conversion of qualitative attributes into quantitative 
ones. The steps presented in the Figure 2 are de-
scribed in detail.

Figure 2. COPRAS Approach Process.
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Step 1. Formulation of Decision Matrix

First, we need to construct the decision matrix 
based on the information from the decision makers 
which is shown in equation (1).
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 =

11 ⋯ 1

⋮ ⋱ ⋮

1 ⋯ 

⋯ 1

⋱ ⋮

⋯  ×

;  = 1, …, ,  = 1, …,  (1)

According to the matrix of equation (1), rij is the element of decision matrix for i th
alternative in j th attribute. Also, decision makers provide the weight of the attributes
[1,2, …, ].

Step 2. The Normalized Decision Matrix

Normalize the decision matrix from the previous step as depicted in equation (2).

∗ =


=1
 �

;  = 1, …,  (2)

Here, ∗ indicates the normalized value of the decision matrix of  th alternative in  th
attribute.

Step 3. The Weighted Normalized Decision Matrix

Equation (3) is utilized to calculate the values of the weighted normalized decision matrix.

^ = ∗ . ;  = 1, …, ,  = 1, …,  (3)

Where  is the weight of attribute [1, 2, …, ].

(1)

According to the matrix of equation (1), rij is the ele-
ment of decision matrix for ith alternative in jth attribute. 
Also, decision makers provide the weight of the attrib-
utes [w1, w2…, wn].
Step 2. The Normalized Decision Matrix

Normalize the decision matrix from the previous 
step as depicted in equation (2).
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cision matrix of ith alternative in jth attribute.
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the weighted normalized decision matrix.
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Where Wj is the weight of attribute [w1, w2…, wn].
Step 4. The Maximizing and Minimizing Indexes

The maximizing and minimizing indices for each 
attribute are determined based on whether the attributes 
are negative or positive, using equation (4) and (5).
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+ = =1
 ^� ;  = 1, …. ,  (4)

− = =+1
 ^� ;  = 1, …. ,  (5)

Where  represents the number of positive attributes and  −  represents the number of
negative attributes.  describes the maximum and minimizing indices of the ith attribute based on
its type.

Step 5. The relative significance value

The importance of each alternative is determined using either equation (6) or equation (7).

 = + +
− =1

 −�

− =1
 −

−
�

(6)

 = + + =1
 −�

− =1
 1

−
�

(7)

Step 6. The final rating of alternatives

The alternatives are ordered based on their relative importance values in descending order,
with the highest final value receiving the first rank.

5. Discussion

Our research delves into the complexities of the Complex Proportional Assessment
(COPRAS) method in multi-criteria decision-making, revealing a detailed perspective on its
capabilities and areas of use. This section critically examines COPRAS, exploring its wide
applicability in several fields, addressing its limitations, and considering future improvements for
methodology. We intend to analyze the fundamental characteristics, difficulties, and changing
significance of the method in aiding well-informed, sophisticated decision-making processes.

5.1. Versatility and applicability

The widespread use of the COPRAS technique in various fields such as engineering,
healthcare, and energy highlights its adaptability and effectiveness in tackling a wide range of
decision-making issues. Its capacity to manage both quantitative and qualitative criteria enables a
thorough examination, making it a beneficial tool for different stakeholders. The adaptation of
this method showcases its resilience and its ability to assist decision-making in industries aiming
to incorporate multi-dimensional criteria into their evaluation processes.

(4)
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Where g represents the number of positive at-
tributes and n–g represents the number of negative 
attributes. Si describes the maximum and minimizing 
indices of the ith attribute based on its type.
Step 5. The relative significance value

The importance of each alternative is determined 

using either equation (6) or equation (7).
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Step 6. The final rating of alternatives
The alternatives are ordered based on their relative 

importance values in descending order, with the high-
est final value receiving the first rank.

5. Discussion
Our research delves into the complexities of the 

Complex Proportional Assessment (COPRAS) meth-
od in multi-criteria decision-making, revealing a de-
tailed perspective on its capabilities and areas of use. 
This section critically examines COPRAS, exploring 
its wide applicability in several fields, addressing its 
limitations, and considering future improvements for 
methodology. We intend to analyze the fundamental 
characteristics, difficulties, and changing significance 
of the method in aiding well-informed, sophisticated 
decision-making processes.

5.1. Versatility and applicability

The widespread use of the COPRAS technique in 
various fields such as engineering, healthcare, and 
energy highlights its adaptability and effectiveness in 
tackling a wide range of decision-making issues. Its 
capacity to manage both quantitative and qualitative 
criteria enables a thorough examination, making it a 
beneficial tool for different stakeholders. The adap-
tation of this method showcases its resilience and its 
ability to assist decision-making in industries aiming 
to incorporate multi-dimensional criteria into their 
evaluation processes.

5.2. Limitations and methodological advance-
ments

COPRAS provides a systematic decision-mak-
ing method, however its use of subjective criterion 
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weighting could lead to biases that may impact the 
impartiality of the outcome. Exploring hybrid mod-
els that combine COPRAS with other decision-mak-
ing frameworks shows potential for improving its 
accuracy and reliability. The capacity to incorporate 
other approaches can help counterbalance its short-
comings, providing a more well-rounded and sophis-
ticated decision-making tool.

5.3. Innovation within the COPRAS frame-
work

Recent progress in combining COPRAS with 
fuzzy logic and other probabilistic models has im-
proved its ability to manage uncertainty, demonstrat-
ing the method’s development. The changes enhance 
decision-making in ambiguous conditions and broad-
en the method’s application to more complicated sce-
narios. Methodological improvements guarantee that 
COPRAS stays pertinent and efficient in handling 
the complexities of contemporary decision-making 
environments.

5.4. Future directions and research opportunities

The ongoing advancement of COPRAS, with 
methodological advancements and its use in new ar-
eas, offers extensive possibilities for future research. 
Exploring how it might be used with new technology 
and decision-making approaches could enhance its 
usefulness and efficiency. The advancement of CO-
PRAS will play a crucial role in providing advanced 
tools to address the intricate aspects of modern de-
cision-making difficulties as the processes become 
more complex.

6. Conclusion
The COPRAS method is a significant contribution 

to multi-criteria decision-making (MCDM), provid-
ing a thorough, effective, and adaptable approach for 
assessing and prioritizing options. This discussion 
explores the consequences of our findings, consid-
ering the method’s use in other industries, its inte-
gration with other MCDM techniques, and potential 

areas for further research.
The COPRAS method’s versatility is demonstrat-

ed by its implementation in several disciplines like 
engineering, healthcare, and energy management, 
highlighting its adaptability in complicated deci-
sion-making situations. The method’s capacity to 
integrate both qualitative and quantitative criteria 
into a single assessment framework demonstrates 
its usefulness in aiding informed decisions. Fur-
thermore, this study’s examination of COPRAS in 
various situations reaffirms its suitability and offers 
a useful manual for stakeholders to use the method 
proficiently.

The research shows shortcomings in the CO-
PRAS framework, namely concerning the subjective 
weighting of criteria, which could lead to biases im-
pacting the decision-making process. This revelation 
indicates a crucial requirement for additional meth-
odological breakthroughs to improve the objectivity 
and dependability of evaluations based on COPRAS. 
Hybrid models combining COPRAS with other deci-
sion-making frameworks may provide a solution by 
allowing a more systematic and balanced approach 
to criteria weighting and evaluation.

The talk focuses on the methodological advance-
ments in the COPRAS framework, emphasizing the 
development of hybrid and advanced models to over-
come its constraints. The advancements, such as in-
corporating fuzzy sets and other probabilistic models, 
are designed to address uncertainty and ambiguity in 
decision-making. These innovations enhance the meth-
od’s strength and broaden its suitability for intricate and 
unpredictable decision-making scenarios.

The potential of COPRAS in enabling sustaina-
ble and strategic decision-making across different 
industries is still substantial in the future. The ongo-
ing development of the method, by integrating new 
technology and interdisciplinary approaches, offers 
promising prospects for future research. Improving 
the analytical capabilities, reducing biases, and en-
hancing adaptability of the COPRAS method are 
essential for advancing the field of MCDM and en-
suring its relevance and effectiveness in addressing 
future decision-making challenges.
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This research highlights the crucial importance of 
the COPRAS method in furthering Multiple Criteria 
Decision Making (MCDM). This work contributes 
to the greater conversation on decision-making 
procedures by emphasizing its uses, examining its 
shortcomings, and proposing ways to improve its 
methodology. The COPRAS approach remains cru-
cial for decision-makers dealing with complicated 
decision-making environments due to its established 
effectiveness and potential for advancement.
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