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Abstract 

Employee recruitment plays a crucial role in organizational performance; however, manual selection processes often 

result in subjective assessments, inconsistent evaluations, and limited transparency. This study aims to develop a 

web-based Decision Support System (DSS) integrating the Technique for Order Preference by Similarity to Ideal 

Solution (TOPSIS) and Elimination and Choice Expressing Reality (ELECTRE) to improve the objectivity and 

consistency of em16selection at Jurnal1Jambi.com. The proposed hybrid multi-criteria decision-making model 

evaluates candidates using six criteria: education level, test score, work experience, health, age, and legal record. 

TOPSIS is used to generate candidate rankings, while ELECTRE validates dominance relationships among 

alternatives. Experimental results show that the hybrid approach consistently identifies the best candidate with a 

preference value of 0.6652, indicating improved ranking stability compared with conventional procedures. The 

developed DSS enhances decision traceability, reduces evaluation bias, and provides a practical framework for 

implementing hybrid MCDM techniques in recruitment systems. This study contributes to the advancement of 

intelligent decision support applications in the field of informatics by demonstrating the effectiveness of integrated 

decision-making methods in human resource management. 
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1. INTRODUCTION 

The development of digital technology in the era of globalization encourages organizations to 

adapt rapidly in responding to competitive dynamics, including in the aspect of human resource 

management (HRM).[1]. High-quality human resources constitute a strategic element, as technological 

advantages and capital availability will not result in optimal performance without the support of 

appropriate human competencies [2]. In human resource management practices, the employee 

recruitment and selection process constitutes a crucial stage to ensure the alignment of candidates with 

organizational needs. Employee selection is generally conducted through several stages, such as 

administrative screening, competency testing, interviews, and final decision-making. However, 

decision-making at the selection stage is often still influenced by the subjective judgment of decision-

makers[3]. “Subjectivity in the selection process can lead to various problems, such as assessment bias, 

unfairness in candidate selection, delays in the completion of the recruitment process, and an increased 

risk of errors in determining the most suitable candidates [4]. Recruitment errors ultimately impact 

increased training and job adaptation costs, as well as decreased organizational productivity in the long 

term [5]. These conditions indicate the need for a more objective, measurable, and consistent selection 

mechanism, particularly when the number of applicants increases and the evaluation criteria become 

more diverse [6]. One approach that can be used to improve the quality of selection decisions is the 

implementation of a Decision Support System (DSS). A DSS is a computer-based system that assists 
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decision-makers in evaluating alternatives based on predetermined criteria and weights [7]. In the 

context of employee selection, a DSS allows the evaluation process to be carried out in a more structured 

manner by considering multiple factors, such as education, work experience, skills, and personality 

attributes, thereby producing selection outcomes that are more transparent, faster, and more accurate 

[8]. The implementation of a DSS is also relevant for reducing the dominance of subjective judgments, 

as the evaluation process can be traced through documented calculations [9]. 

Various multicriteria decision-making methods have been widely applied in Decision Support 

Systems (DSS), one of which is the Technique for Order Preference by Similarity to Ideal Solution 

(TOPSIS). TOPSIS determines alternative preferences based on their proximity to the positive ideal 

solution and their distance from the negative ideal solution [10]. This method produces output in the 

form of rankings, thereby facilitating decision-makers in clearly identifying the priority order of 

candidates [11]. Nevertheless, under certain conditions, decision-making needs require not only 

rankings but also comparative dominance analysis among candidates to strengthen decision confidence 

[12]. 

Another method that is relevant for supporting multicriteria decision-making is Elimination and 

Choice Expressing Reality (ELECTRE) [13]. ELECTRE employs an outranking approach, which 

compares alternatives pairwise to examine the level of relative dominance of one alternative over 

another [14]. The advantage of ELECTRE lies in its ability to handle multicriteria problems with 

different weights and to help reduce uncertainty in selecting the best alternative [15]. Through its 

outranking mechanism, ELECTRE can provide additional perspectives on the strengths and weaknesses 

of each candidate compared to others, thereby enabling a deeper interpretation of decision outcomes 

[16]. 

The integration of TOPSIS and ELECTRE within a single employee selection system is expected 

to produce more comprehensive decision outcomes. TOPSIS serves to generate candidate rankings 

based on their closeness to ideal criteria [17], Meanwhile, ELECTRE strengthens decision-making 

through dominance analysis and comparisons among alternatives. The combination of these two 

methods can complement each other, resulting in selection decisions that are more accurate, objective, 

and accountable [18]. In addition to methodological aspects, digital transformation also encourages 

organizations to adopt web-based systems in human resource management. [19]. A web-based employee 

selection system enables faster data processing, centralized data storage, real-time access, and more 

systematic documentation of the selection process, thereby improving efficiency while supporting 

transparency in the recruitment process [20]. 

Jurnal1Jambi.com Office, as a digital-based local media company, requires competent human 

resources to support journalistic activities, content management, and professional media development. 

However, the employee selection process, which is still conducted manually, has the potential to create 

obstacles, such as slow assessment recapitulation, low consistency in evaluating candidates, and the risk 

of inaccuracies in determining the best candidates [21]. Therefore, it is necessary to develop a web-

based employee selection Decision Support System (DSS) integrating the TOPSIS and ELECTRE 

methods so that the selection process can be carried out in a more structured, efficient, and objective 

manner in accordance with organizational needs.[22]. 

Previous studies have mostly used a single MCDM method, such as TOPSIS or ELECTRE, 

separately in the employee selection process, resulting in decisions that are still limited to ranking 

outcomes without validating dominance relationships among alternatives. This study offers novelty 

through the integration of TOPSIS and ELECTRE methods within a web-based decision support system 

that not only generates candidate rankings but also performs outranking analysis to enhance decision 

robustness. This integration is expected to improve the accuracy of selection recommendations and 

strengthen the transparency of the decision-making process compared to conventional approaches 
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2. METHOD 

This study employs a quantitative approach by implementing a Decision Support System (DSS) 

based on Multi-Criteria Decision Making (MCDM) to support the process of selecting new employees. 

The methods used are the Technique for Order Preference by Similarity to Ideal Solution (TOPSIS) and 

Elimination and Choice Expressing Reality (ELECTRE), which are integrated into a single decision-

making workflow [22]. This approach was chosen because it is capable of accommodating selection 

problems involving multiple criteria and alternatives in an objective and measurable manner. The weight 

of each criterion was determined through consultations with the management and HRD of 

Jurnal1Jambi.com using an expert judgment approach to ensure that the weights reflect the actual level 

of importance in the selection process. Furthermore, a consistency test of the weights was conducted 

through normalization so that the total weight equals 1 before being applied in TOPSIS and ELECTRE 

calculations. The research stages are presented in Figure 2.1. 

 
Figure 1. Research Workflow 

 

Figure 1 illustrates the research stages in developing a decision support system for employee 

selection using a hybrid TOPSIS–ELECTRE approach. The process begins with candidate data 

collection and the determination of criteria and weights, followed by the construction of a decision 

matrix that is subsequently processed using the TOPSIS method to generate candidate rankings. The 

results are then validated through the ELECTRE method using dominance analysis among alternatives, 

and finally both results are integrated to produce objective and consistent recommendations for the best 

candidates 

2.1. TOPSIS Method Implementation 

The TOPSIS method is used to generate candidate rankings based on their closeness to the ideal 

solution. The TOPSIS implementation stages include normalization of the decision matrix to standardize 

scales across criteria, weighting of the normalized matrix, determination of the positive ideal solution 

and negative ideal solution, calculation of each alternative’s distance from both solutions, and 

determination of preference values [23]. Candidates with the highest preference values are considered 

the best alternatives based on the proximity-to-ideal approach. 

The results of the TOPSIS method implementation were obtained by calculating the preference 

value of each candidate based on six selection criteria, namely education level, test score, work 

experience, health condition, age, and legal record. The preference value reflects the degree of a 

candidate’s closeness to the positive ideal solution and their distance from the negative ideal solution. 

The calculation of preference values is carried out using the following equation: 

 
Where Di

+represents the distance of a candidate from the positive ideal solution, and Di
−represents 

the distance from the negative ideal solution. The higher the value of Vi, the higher the eligibility level 

of the candidate. Based on the calculation results, candidates with a combination of higher educational 

background, good test results, adequate work experience, satisfactory health conditions, productive age, 

and no legal record obtain higher preference values. The candidate with the highest preference value 
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ranks first and is recommended as the best candidate. This ranking provides a clear quantitative 

representation of candidate priorities in the employee selection process. 

2.2. ELECTRE Method Implementation 

The ELECTRE method is used as an outranking approach to analyze dominance relationships 

among candidates. The implementation of ELECTRE is carried out through normalization and 

weighting of the decision matrix, construction of concordance and discordance sets for each pair of 

alternatives, and formulation of the dominance matrix [24]. The results of this process indicate whether 

one candidate dominates another based on the criteria used. ELECTRE serves to strengthen the selection 

results by providing a more in-depth comparative analysis among alternatives. 

In addition to ranking using TOPSIS, the ELECTRE method is applied to analyze dominance 

relationships among candidates through an outranking approach. This analysis is conducted by 

comparing candidates pairwise based on the contribution of each criterion—namely education, test 

scores, work experience, health condition, age, and legal record—to the relative superiority among 

candidates.  

The concordance index is calculated to identify the extent to which a candidate is superior to 

another candidate based on the weights of supporting criteria, whereas the discordance index is used to 

measure the level of disagreement or relative weakness among candidates. The calculation of these 

indices is expressed by the following equations: 

 

 
The results of the ELECTRE analysis show that candidates who demonstrate consistent 

advantages across most key criteria, particularly test scores, work experience, and legal record, tend to 

dominate other candidates. This analysis becomes important when candidates have closely ranked 

TOPSIS preference values, so that decisions do not rely solely on numerical ranking. 

2.3. Integration of TOPSIS and ELECTRE Results 

The integration of TOPSIS and ELECTRE results shows that candidates with the highest 

preference values based on the combination of education level, test scores, work experience, health 

condition, age, and legal record also exhibit strong dominance over other candidates [25]. This indicates 

that the selection decision is consistently supported from both quantitative ranking and dominance 

analysis among alternatives. The weighted normalization table is presented in Table 1. 

Table 1. Weighted Normalization Table (Matrix Y) 

Alternatif(Employee) 
Criteria 

C1 C2 C3 C4 C5 C6 

Monica Supriyatna 2,3139 1,604 1,622 1,1438 1,7143 1,274 

Melisa Mawarti 2,3139 1,2032 1,081 1,1438 1,7143 1,274 

Tanty 1,7352 2,0048 1,081 1,9068 1,7143 0,7645 

Robertinus 1,7352 1,604 1,081 1,9068 1,0283 1,274 

Zainal Muksim 2,3139 1,2032 2,163 1,1438 1,0283 0,7645 

Anita 2,3139 1,604 1,622 1,1438 1,7143 0,7645 

Apriliani 2,3139 1,2032 2,163 1,9068 1,0283 0,7645 

Wenda Tan 0,5787 2,0048 2,704 1,1438 1,0283 1,274 

Suyenty 1,1574 1,604 2,704 1,9068 1,7143 1,274 
Tony Setiawan 2,3139 1,604 1,622 1,1438 1,7143 0,7645 

Amin 1,1574 1,2032 2,163 1,1438 1,0283 0,7645 

Faishal 1,1574 1,604 1,622 1,1438 1,7143 0,7645 

Romi 2,3139 1,604 2,704 1,1438 1,0283 0,7645 
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Table 1 shows the weighted normalized values (Matrix Y). After obtaining the assessments from 

each prospective employee, and following the steps of the TOPSIS method, calculations of the squared 

values and the square roots of each criterion are performed. 

3. RESULT 

This section presents the research results and analysis of the implementation of the hybrid 

TOPSIS and ELECTRE methods in a decision support system for employee selection. The discussion 

covers the method implementation process, candidate ranking results, dominance analysis of 

alternatives, and the integration of both methods’ results in producing selection decision 

recommendations. 

3.1. Implementasi Metode TOPSIS dan ELECTRE 

The method implementation process in this study consists of several main stages, namely 

candidate data collection, determination of criteria and weights, construction of the decision matrix, data 

normalization, calculation of preference values using TOPSIS, and dominance analysis using the 

ELECTRE method. 

Table 2. Data Collection and Criteria Determination 

Code Criteria 

C1 Education Level 

C2 Test Score 

C3 Work Experience 

C4 Health Condition 

C5 Age 

C6 Legal Record 

3.1.1. Decision Matrix Construction and Normalization 

Candidate values for each criterion are arranged in the form of a decision matrix, which is then 

normalized to eliminate differences in scale among criteria. The normalization results are subsequently 

multiplied by the criterion weights to obtain a weighted normalized matrix, which is used as the basis 

for calculating the positive ideal solution and the negative ideal solution. 

3.1.2. TOPSIS Preference Value Calculation 

Based on the weighted normalized matrix, the positive ideal solution and negative ideal solution 

are determined for each criterion. Subsequently, the distance of each candidate to both solutions is 

calculated to obtain the final preference value (V). The preference value represents the level of a 

candidate’s closeness to the best alternative, where a higher preference value indicates a higher level of 

candidate suitability.The results of the candidate preference value calculations are presented in Table 3. 

Table 3. Final Value Vector Table 

Alternatives (Employees) D- D+ V (Final Value) 

Romi 24.095 12.137 0.6652 

Bayu 2.219 11.565 0.6574 

Sinta 22.077 1.178 0.6521 

Suyenty 21.076 1.224 0.6326 

Christine 21.076 1.224 0.6326 

Apriliani 21.826 12.905 0.6284 

Monica Supriyatna 2.048 13.833 0.5969 

Zainal Muksim 20.449 14.992 0.577 

Anita 19.836 14.742 0.5737 
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Based on Table 3, candidate Romi obtained the highest preference value of 0.6652, followed by 

Bayu and Sinta with preference values of 0.6574 and 0.6521, respectively. This indicates that these 

candidates have a combination of criterion values that is closest to the ideal solution compared to other 

candidates 

3.1.3. Dominance Analysis Using ELECTRE 

To improve the reliability of the ranking results, dominance analysis was conducted using the 

ELECTRE method by constructing concordance and discordance matrices among alternatives. This 

analysis aims to determine the relative superiority relationships among candidates based on the weights 

of the criteria used. 

The analysis results show that candidates with high preference values in the TOPSIS method also 

exhibit stronger dominance across most key criteria, particularly test scores and work experience. This 

condition indicates consistency between numerical ranking results and dominance relationships among 

alternatives. 

3.1.4. Integration of TOPSIS and ELECTRE Results 

The integration of TOPSIS ranking results and ELECTRE dominance analysis shows that the 

candidate with the highest preference value remains the best alternative after dominance validation. This 

hybrid approach produces more stable selection decisions because decisions are not based solely on 

numerical rankings but also consider the relative superiority relationships among candidates. 

Overall, the results of this study indicate that the implementation of the hybrid TOPSIS–

ELECTRE method is capable of producing a more objective, transparent, and consistent employee 

selection process compared to manual selection methods. Candidate Romi is recommended as the best 

candidate based on the multicriteria evaluation that has been conducted. 

3.2. Comparative Analysis of TOPSIS and ELECTRE Methods  

In addition to generating candidate rankings using the TOPSIS method, this study also performs 

dominance analysis of alternatives using the ELECTRE method to evaluate the consistency of decision 

results. The comparative analysis is conducted by examining the alignment between candidates who 

achieve high rankings in the TOPSIS method and candidates who possess the highest level of 

concordance dominance in the ELECTRE method. 

The testing results show that the candidates ranked in the top three based on the TOPSIS 

method—Romi, Bayu, and Sinta—also belong to the candidates with the highest dominance levels in 

the ELECTRE concordance matrix. This indicates that candidates with the highest preference values are 

not only numerically superior in TOPSIS calculations but also demonstrate relative advantages over 

other candidates based on ELECTRE outranking analysis. The consistency of these results suggests that 

the hybrid approach used is capable of increasing confidence in the resulting selection decisions. 

From a numerical perspective, the differences in preference values among candidates in the 

TOPSIS method range from 0.5737 to 0.6652, indicating variations in candidate suitability levels based 

on the combination of selection criteria. Candidates with relatively small differences in preference 

values, such as Bayu and Sinta, show nearly balanced competency levels, thereby requiring additional 

analysis using the ELECTRE method to ensure which candidate possesses stronger relative dominance. 

The ELECTRE analysis indicates that candidates with higher concordance dominance across most key 

criteria maintain their top ranking positions after outranking validation. 

Furthermore, the integration of TOPSIS and ELECTRE methods is also able to reduce potential 

decision bias that may arise when only a single decision-making method is used. The TOPSIS method 

functions to produce quantitative candidate rankings based on proximity to the ideal solution, while the 

ELECTRE method evaluates dominance relationships among alternatives, ensuring that selected 
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candidates demonstrate consistent relative superiority over others. Therefore, the combined use of both 

methods results in more stable and objective selection decisions. 

Overall, the comparative results indicate that the hybrid TOPSIS–ELECTRE approach is capable 

of providing more accurate decision outcomes compared to the use of a single method, because the final 

decision is not solely based on numerical preference values but is also reinforced by dominance analysis 

among alternatives that demonstrates consistent candidate superiority across most selection criteria. 

4. DISCUSSIONS 

The results of the study indicate that the implementation of the hybrid TOPSIS–ELECTRE 

method is capable of producing employee selection recommendations that are more stable and objective 

compared to the use of a single method. The TOPSIS method provides candidate rankings based on 

proximity to the ideal solution, while ELECTRE offers dominance (outranking) analysis among 

candidates so that decisions do not rely solely on numerical preference values but also consider relative 

superiority relationships among alternatives. The integration of these two methods produces a more 

comprehensive decision-making system by simultaneously combining ranking capability and 

dominance validation. 

When compared with previous studies [26] which used the TOPSIS method as a single approach 

to determine the best employee, produced candidate priority rankings based on preference values; 

however, it did not perform dominance analysis among alternatives, so the stability of the decision could 

not be verified. In this study, the candidate with the highest preference value of 0.6652 was also proven 

to have higher concordance dominance compared to other candidates, indicating that the selection 

decision was not based solely on numerical ranking but was also strengthened by dominance 

relationships among candidates. 

The study by Adhi Mulya and Hadikurniawati [27] which integrated AHP–TOPSIS showed that 

the combination of MCDM methods was able to improve decision quality through more structured 

weighting. However, the study still focused on ranking alternatives without conducting outranking 

analysis. In contrast to that study, the integration of ELECTRE in this research enables the evaluation 

of dominance relationships among candidates, thereby improving decision consistency when candidate 

preference values are relatively close. 

In addition, the study Mada et al. [28] which combined the ELECTRE and TOPSIS methods 

showed that both methods can complement each other in the alternative selection process; however, 

their implementation had not yet been integrated into a web-based system supporting automated 

decision-making processes. This study develops a web-based implementation capable of performing 

TOPSIS and ELECTRE calculations automatically, thereby improving the efficiency of the selection 

process while facilitating documentation and traceability of decision results. 

From the perspective of Computer Science and Informatics, this study contributes to the 

development of intelligent decision support systems through the implementation of a web-based hybrid 

multi-criteria decision making (MCDM) model. The developed system is capable of improving 

transparency, consistency, and accountability in employee selection decisions through the integration of 

ranking algorithms and dominance analysis within a single platform. Therefore, this study not only 

provides a practical solution to employee selection problems but also expands the application of hybrid 

MCDM methods in the development of decision support system applications across various informatics-

based decision-making domains. 

5. OTHER SECTION 

5.1. System Implementation 
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The employee selection Decision Support System was developed as a web-based application with 

core modules including: login, candidate data management, criteria and weight management, evaluation 

input, and selection results and reporting. Calculations are performed automatically using TOPSIS to 

generate candidate rankings and ELECTRE to validate dominance among candidates, resulting in 

decision recommendations that are consistent and easily traceable. 

5.2. Practical Impact 

It increases transparency because all candidates are evaluated using the same criteria, and the 

system’s outputs are documented in the form of rankings and selection result summaries. 

5.3. Limitations and Future Work 

The limitations of the study lie in the scope of the criteria and the dependence of results on the 

assigned weights. Future development is recommended to include weight sensitivity analysis, expand 

job-specific criteria, and enhance report visualization so that the interpretation of selection results 

becomes more informative and robust to changes in organizational preferences. 

5.4. Tables and Figures Example 

The selection criteria and their importance weights were determined based on the needs of 

Jurnal1Jambi.com Office. The criterion weights are expressed as numerical values according to 

predefined provisions. The criteria and their respective weights used in the decision-making process are 

presented in Table 4 while Table 4 provides an example of employee candidate evaluation based on the 

established criteria. 

Table 4. Criteria and Weights Table 

No. Criteria Name Weight Value (W) 

1. Education Level (C1) 9 

2. Test Score (C2) 8 

3. Work Experience (C3) 10 

4. Health Condition (C4) 7 

5. Age (C5) 7 

6. Legal Record (C6) 5 

 

Table 5. Example of Employee Candidate Evaluation Based on Criteria 

Alternative (Employee) 
Criteria 

C1 C2 C3 C4 C5 C6 

Monica Supriyatna 4 4 3 3 5 5 

Melisa Mawarti 4 3 2 3 5 5 

Tanty 3 5 2 5 5 3 

Robertinus 3 4 2 5 3 5 

Zainal Muksim 4 3 4 3 3 3 

Anita 4 4 3 3 5 3 

Apriliani 4 3 4 5 3 3 

Wenda Tan 1 5 5 3 3 5 

Suyenty 2 4 5 5 5 5 

Tony Setiawan 4 4 3 3 5 3 

Amin 2 3 4 3 3 3 

Faishal 2 4 3 3 5 3 

Romi 4 4 5 3 3 3 

 

Table 5. presents a simulation of the calculation process used to determine employee performance 

evaluation for annual bonus allocation using the TOPSIS method. 
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6. CONCLUSION 

This study concludes that the development of a web-based Decision Support System (DSS) for 

employee selection integrating the TOPSIS–ELECTRE methods is capable of producing selection 

recommendations that are more objective, consistent, and transparent compared to manual procedures. 

Candidate evaluation is carried out using six criteria, namely education level, test scores, work 

experience, health condition, age, and legal record, enabling TOPSIS to generate quantitative candidate 

rankings through preference values, while ELECTRE strengthens decisions through dominance 

(outranking) validation among candidates, particularly when preference values are relatively close. The 

integration of both methods ensures that selected candidates are not only numerically superior but also 

demonstrate consistent advantages across important weighted criteria. Therefore, the proposed system 

is effective in supporting managerial decision-making and is feasible for implementation to improve 

recruitment governance and selection process efficiency at Jurnal1Jambi.com. 
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