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Abstract 
 

In an organization, unfair decisions are often a problem. Therefore, this study creates a 
group decision-making model to optimize the achievement of fair decisions. This study 
combines the Mean and Simple Additive Weighting Borda (SAW Borda) methods. The 
combination of these methods is called Mean SAW Borda. The Mean calculation is used 
to obtain the average value of decision-makers. The mean value can be the weight of the 
group decision-making criteria. The weight is the reference for the SAW Borda calculation. 
This aims to optimize fair decisions. The SAW Borda calculation provides group decisions. 
This study uses data on the election of a university's head of the Informatics Engineering 
study program. In the study program, 24 decision-makers gave scores to choose the head 
of the study program. The Means SAW Borda method calculates the assessment, and the 
result is that A4 has the highest decision value (1923.26573). The results of the Mean SAW 
Borda method are the same as those of the conventional election. The conventional 
method chooses A4 to be the elected candidate. Based on these results, the Mean SAW 
Borda method can produce fair decisions and is agreed upon by decision-makers. 
 
Keywords: group decision making, SAW Borda, Mean, criteria weight, decision maker. 
 
1. INTRODUCTION 
 
Decision-making in organizations, especially higher education institutions, often 
involves various parties. These parties have important roles in organizational group 
decision-making. The election of the head of a study program is one example of 
group decision-making in higher education. This position is one of the important 
positions for determining academic policies. Therefore, the election of the head of 
a study program must consider aspects of fairness and transparency. Decision-
makers often have differences of opinion when attempting to obtain fair decisions. 
Each forum participant has their assessment of the criteria for selecting the head 
of a study program.  
 
The head of the study program is elected during a meeting, where participants 
often engage in debates [1]. Differences of opinion among forum participants 
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often give rise to complex debates. The criteria and the assessment of the criteria's 
weight reflect each participant's opinion [2]. 
 
Group decision support systems can enhance objectivity within group discussions 
[3], [4]. These technique effectively summarize the opinions of decision-makers  
[5]–[7], and reach group consensus [8]. One of the methods is the Simple Additive 
Weighting Borda (SAW Borda). The SAW Borda method is a combination of SAW 
and Borda Count calculations. This method is faster than others [9] and can 
provide optimal decision results [10]. SAW calculations can make decisions quickly 
[11]. Then, Borda combined the results [12]. Previous studies have demonstrated 
that the Borda SAW method is effective in facilitating group decisions. [13], [14]. 
However, the method cannot run optimally without an agreement on the 
assessment criteria. The weight of the criteria is one part that must be agreed upon 
by the decision-makers in the group. Determining the weight of the criteria 
influences the final decision. Therefore, the weight of the criteria must represent 
all the opinions of the decision-makers. It aims to ensure that all members can 
accept the final decision. 
 
In 2022, researchers combined the criteria weights from all decision-makers into a 
single group weight [15]. However, this technique leads to excessive weight. 
Therefore, this study aims to address the issue of fairness in group decision-making 
without combining the weighting of criteria. For this reason, this study does not 
add up the weights of the decision-makers criteria. But, this study will calculate the 
average value of the decision-makers' weights. All decision-makers will give a value 
for the criteria weight. Then, the weight value is obtained by calculating the average 
of all weights from the decision-makers. 
 
The weighting of the values can be done using the Likert Scale. [16]. Meanwhile, 
the average calculation can use the Mean method. The average value (mean) can 
be used to calculate the average of single data. The calculation is the sum of all 
values divided by the number of variables [17]. This study will use the Mean 
method to optimize the SAW Borda method when selecting the head of the study 
program. The Mean method can calculate the average weight value of decision-
makers. Then, group decision-making can use the weight to select the head of the 
study program. 
 
2. METHODS 
 
This study creates a group decision-making model. The model uses the Borda SAW 
method and weights the criteria based on the average value of the decision-makers. 
Calculating the average value of the decision-makers can make it easier to reach an 
agreement and can optimize the fairness of the opinions of all decision-makers. To 
achieve this goal, this study has several stages, which can be seen in Figure 1. 
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Figure 1. Research stages 

 
Figure 1 shows the stages of the research. The first stage of this research is a 
literature study. Related literature can be a reference for this research. The second 
stage is a survey and data collection. Then, the third stage uses the data for group 
decision-making. The result of decision-making is a group decision. 
 
2.1. Literature Study 

 
The stages of literature study are understanding related literature. This literature 
includes research journals, articles, books, and others. This stage can produce the 
best solutions to solve research problems. This study raises the problem of group 
decision-making in reaching an fairness. 
 
2.2. Data Collection 

 
The data of this study are alternative decision data, criteria data, and value data. 
Alternative decisions are the names of candidates for study program heads. Criteria 
data are the criteria for selecting candidates for study program heads. To obtain 
the criteria, this study uses observation and surveys. The survey technique employs 
questionnaire assessments to gather responses from participants. The data is 
sourced from a university located in Ponorogo Regency, East Java, Indonesia, 
specifically focusing on the election of the head of the study program. Although 
the university offers 22 study programs, this study concentrates on one in 
particular: Informatics Engineering. The data consists of three components: 
alternative data (the names of candidates for the head of the study program), 
criteria data (the criteria used to select the head), and value data (the scores assigned 
by decision-makers for each criterion related to each alternative). In 2020, the 
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Informatics Engineering program had five candidates for the position of head. A 
list of these candidates is provided in Table 1. 
 

Table 1. Alternative data 
IDAlternative Name EmployeeID Academic Rank 

A1 Candidate1 XX16-202109-12 Lektor 
A2 Candidate2 XX24-201609-13 Lektor 
A3 Candidate3 XX07-201609-13 Lektor 
A4 Candidate4 XX24-201309-13 Lektor 
A5 Candidate5 XX28-201804-13 Asisten Ahli 

 
Table 1 presents alternative data regarding candidates for the Informatics 
Engineering study program chair position. In addition to this alternative data, 
effective decision-making also requires criteria data. At the university, the criteria 
for selecting the study program chair include work experience in leadership roles 
(C1), organizational experience (C2), committee experience in academic activities 
(C3), length of service (C4), academic rank (C5), and lecturer status (C6). This study 
conducted an assessment survey among all decision-makers. A total of 24 decision-
makers provided their assessments for all criteria. Decision makers can assign a 
value between 1-5 for the criteria weighting. The results of the criteria weight 
survey are presented in Table 2. 
 

Table 2. Criteria weight survey results data 
IDSurvey C1 C2 C3 C4 C5 C6 

P1 3 2 1 2 3 2 
P2 5 4 1 1 1 2 
P3 3 4 4 1 5 4 
P4 5 3 1 3 4 2 
… … … … … … … 
P24 2 2 3 2 4 4 

 
Table 2 displays the survey results data on the criteria's weighting. The results of 
the criteria weighting survey can be used for criteria weighting. 
 
2.3. Average Calculation 

 
The average is the result of calculating the mean of several values. This average 
value represents the central tendency of a data set and is often referred to as the 
mean. It provides a summary of the data, helping to give an overview of the most 
common values. Additionally, the average can help draw conclusions about the 
overall data set. The calculation of the average is performed using Equation 1 [17]. 
 

Mean_wCi=
∑ wCi,j
n
j=1

n
    (1) 
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The variable 𝑀𝑒𝑎𝑛_𝑤"! is the average weight of each criterion. The variable  𝑤"!,$ 
is the weight of each criterion of each decision maker. The variable 𝐶% is the i-th 
criterion. The variable i is the criterion index. The variable j is the decision-maker 
index. The variable n is the total number of decision-makers. In this study, the 
weighting of the criteria uses the average calculation of the survey results. The 
average value of the survey results is representative of decision-makers' opinions. 
These values are expected to optimize group decision-making. 
 
2.4. Simple Additive Weighting Borda 

 
The Simple Additive Weighting Borda (SAW Borda) method combines SAW and 
Borda calculations. The SAW calculation takes decisions individually, and the 
Borda calculation combines the results of individual decisions for group decisions 
[18], [19]. The calculation of the SAW Borda method is as follows [20]. 
 
1) Making individual decisions using SAW calculations [19], [21]. 

a) Determining criteria data:  
- criterion name  
- criterion weight (w) 

b) Normalize data (r). Data normalization utilizes alternative value data against 
a criterion (x) 

 

rij=!

xij
Max(xij)

   if j is benefit criterion
Min(xij)

xij
         if j is cost criterion

    (2) 

 
c) Calculating alternative preferences (	𝑉 ) 
 

Vi=∑ wjrijn
j=1       (3) 

 
d) Ranking values 𝑉 from the largest to the smallest value. 
 

2) Making group decisions with Borda calculations [19], [22], [23]. 
a) Giving a borda score to the Alternative. If the Alternative has the highest 𝑉 

value, then the Alternative gets the highest Borda score. The highest borda 
score is the total number of alternatives. For the Alternative with the second 
highest 𝑉 value, the Alternative gets the maximum score minus one, and so 
on. The lowest borda score (1) will be given to the Alternative with the 
lowest 𝑉 value . 

b) Multiplying the borda score by each 𝑉% value 
c) Adding the results of multiplying the borda score by each	𝑉% value 
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In this study, group decision-making uses the SAW Borda method. SAW 
calculations can help each decision maker, and Borda calculations can help reach 
group decisions, especially those of the head of the Informatics Engineering study 
program. 
 
2.5. The Proposed Method 

 
This study proposes a method to provide fairness in group decision-making, 
especially in selecting the head of the study program. Fairness can be obtained by 
calculating the average value of the decision-makers. This study combines the 
average calculation method (Mean) and SAW Borda. The combination of these 
methods can be called the Mean SAW Borda method. The process of the Mean 
SAW Borda method is shown in Figure 2. 
 

 
Figure 2. The Mean SAW Borda 

 
Figure 2 shows the process of the Mean SAW Borda method. This study uses the 
Mean SAW Borda method to obtain fair decisions. The decision must represent 
the opinions of all decision-makers. The first stage is determining the criteria. 
Then, the weight of the criteria is determined using the Mean calculation to obtain 
a representative value from the opinions of decision-makers. The SAW calculation 
uses the weight as a reference for individual decision-making. Then, the Borda 
calculation combines the results of individual decision-making for group decisions. 
 
3. RESULTS AND DISCUSSION 
 
The results and discussion section is divided into two sections: the results section 
and the discussion section. The results section displays the results of each stage of 
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the research, while the discussion section compares this study's results with those 
of other studies. 
 
3.1. Group Decision Making 
 
The results section explains the results of this study. Based on the data obtained, 
this study first determines the criteria data. The criteria data has a criteria weight. 
The criteria weight results from the average calculation of the decision maker's 
assessment of each criterion. The average calculation uses Equation 1. After the 
average calculation, the criteria data uses that value for the criteria weight. The 
criteria data can be seen in Table 3. 
 

Table 3. Criteria data 
IDCriteria Criteria Name Attribute Weight 

C1 Work experience 
(Leading and being 
led) 

Benefit 3.0417 

C2 Organizational 
experience 

Benefit 2.9583 

C3 Academic activity 
committee 
experience 

Benefit 2.9583 

C4 Years of service Benefit 2.7917 
C5 Academic rank Benefit 2.6667 
C6 Lecturer status Cost 3.0833 

 
Table 3 presents the criteria data for selecting candidates. For C1 to C5, they have 
the benefit attribute. The higher the value, the more the alternative will be chosen. 
Likewise, C6 has the Cost attribute. The lower the value, the more the alternative 
will be chosen. For C1, C2, and C3, the assessment is based on the decision maker's 
opinion. The decision maker can give a rating between 1-5. For C4, the assessment 
is obtained from the length of service in years. For C5, the assessment can use a 
conversion technique. If the candidate's academic rank is "Tenaga Pengajar," the 
value is 1. If the candidate's academic rank is "Asisten Ahli," the value is 2. If the 
candidate's academic rank is "Lektor," the value is 3. If the candidate's academic 
rank is "Lektor Kepala," the value is 4. If the candidate's academic rank is "Professor," 
the value is 5. For C5, the assessment uses the employee status code. The value of 
the University employee status is 13, while the Foundation is 12. In addition to 
alternative data and criteria, this study requires valuable data from 24 decision-
makers. The value is the value of each criterion for the candidate (alternative data). 
One of the value data from the participants in the selection of candidates (DM1) 
can be seen in Table 4. 
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Table 4. DM1 value data 

IDAlternative IDCriteria 
C1 C2 C3 C4 C5 C6 

A1 5 4 5 3 3 12 
A2 4 3 4 8 3 13 
A3 4 4 4 8 3 13 
A4 5 5 5 11 3 13 
A5 5 4 5 6 3 13 

 
Table 4 displays the value data from Decision Maker 1 (DM1). The value data is 
initially processed using the SAW (Simple Additive Weighting) calculation to 
obtain individual results. The first step in this process is normalization, which is 
conducted using Equation 2. The results of the normalization of the value data are 
presented in Table 5. 
 

Table 5. DM1 value data normalization results 
 RA,C C1 C2 C3 C4 C5 C6 
A1 1 0.8 1 0.272727 1 1 
A2 0.8 0.6 0.8 0.727273 1 0.923077 
A3 0.8 0.8 0.8 0.727273 1 0.923077 
A4 1 1 1 1 1 0.923077 
A5 1 0.8 1 0.545455 0.666667 0.923077 

 
Table 5 presents the results of the SAW normalization calculation. This data is 
subsequently used to calculate the alternative preferences 𝑉% for DM1, utilizing 
Equation 3. The results of these calculations can be found in Table 6. 
 

Table 6. Results of calculating alternative preferences on DM1 
IDAlternative 𝑉%  

A1 14.8780127 
A2 14.0514103 
A3 14.6430703 
A4 17.0128231 
A5 14.1383085 

 
Table 6 presents the results of calculating alternative preferences from DM1. Then, 
the results are ranked from the largest to the smallest. After ranking, the next stage 
is to assign a Borda score. The smallest 𝑉% value gets a score of 1, and the score is 
added 1 for each 𝑉% value. After assigning a Borda score, the 𝑉% value is multiplied 
by the Borda score. The results of the Borda calculation on DM1 can be seen in 
Table 7. 
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Table 7. Determination of score and multiplication of borda score on DM1 
 IDDAlternative 𝑉% Borda Score 𝑉%  * Borda Score 

A4 17.0128231 5 85.06412 
A1 14.8780127 4 59.51205 
A3 14.6430703 3 43.92921 
A5 14.1383085 2 28.27662 
A2 14.0514103 1 14.05141 

 
Table 7 shows the assignment of  Borda scores and the multiplication of  𝑉%  values 
with Borda scores. For the data values of DM2 to DM24, the same calculations 
were also carried out as DM1, including the normalization process, the calculation 
of individual alternative preferences, the assignment of Borda scores, and the 
multiplication of 𝑉%  values with Borda scores. The results of the multiplication of 
𝑉%  values with Borda scores for all decision-makers can be seen in Table 8. 
 

Table 8. The result of multiplying the borda score by 𝑉%   

Decision 
Maker 
(DM) 

𝑽𝒊 * Borda Score 
𝑽𝑨𝟏 * 
Borda 
Score 

𝑽𝑨𝟐 * 
Borda 
Score 

𝑽𝑨𝟑 * 
Borda 
Score 

𝑽𝑨𝟒 * 
Borda 
Score 

𝑽𝑨𝟓 * 
Borda 
Score 

DM1 59.51205 14.05141 43.92921 85.06412 28.27662 
DM2 13.52593 28.10282 58.57228 82.10582 42.41493 
DM3 28.23518 60.34726 43.48547 82.10582 14.06329 
DM4 59.51205 27.80699 42.15423 82.10582 13.66329 
DM5 44.584 28.99031 82.09025 62.85963 13.66329 
DM6 42.36527 27.51116 65.6722 82.27242 13.66329 
DM7 44.63404 13.60767 63.30556 85.06412 28.27662 
DM8 44.19029 14.19933 65.6722 85.06412 29.45994 
DM9 27.0602 13.45975 63.30556 85.06412 40.81491 
DM10 28.53935 12.72018 63.30556 82.10582 44.18991 
DM11 44.584 13.01601 79.13195 62.85963 27.98079 
DM12 44.584 13.01601 60.34726 78.57454 26.50164 
DM13 44.12774 26.03201 63.30556 82.10582 12.80707 
DM14 40.984 12.27643 63.30556 79.31412 24.8433 
DM15 44.12774 13.01601 65.6722 82.10582 27.0933 
DM16 44.584 24.55286 60.93892 76.35582 12.42165 
DM17 61.87869 26.62367 45.70419 79.14752 12.36333 
DM18 44.584 26.62367 63.30556 79.31412 11.74039 
DM19 46.40902 28.39865 65.6722 85.06412 12.58414 
DM20 42.85906 27.80699 63.30556 82.10582 13.47163 
DM21 42.85906 28.10282 58.57228 82.10582 13.60497 
DM22 42.85906 28.10282 58.57228 82.10582 13.60497 
DM23 44.63404 28.10282 60.93892 79.14752 13.60497 
DM24 46.40902 14.05141 63.30556 79.14752 28.39326 
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Table 8 displays the results of multiplying the 𝑉%  value by the Borda score. To 
unify the decision-making results, the next step is to add up all the results by 
multiplying 𝑉% by the Borda score of each alternative. 
 
𝑉(𝑏𝑜𝑟𝑑𝑎)() = 59.51205 + 13.52593 + 28.23518…+ 46.40902 = 1027.64177 
𝑉(𝑏𝑜𝑟𝑑𝑎)(* = 14.05141 + 28.10482 + 60.34726…+ 14.05141 = 550.519044 
𝑉(𝑏𝑜𝑟𝑑𝑎)(+ = 43.92921 + 58.57228 + 43.48547…+ 63.30556 = 1463.57055 
𝑉(𝑏𝑜𝑟𝑑𝑎)(, = 85.06412 + 82.10582 + 82.10582…+ 79.14752 = 1923.26573 
𝑉(𝑏𝑜𝑟𝑑𝑎)(- = 28.27662 + 42.41493 + 14.06329…+ 28.39326 = 519.501469 

 
After adding up the V(borda) values of each alternative, the next step is ranking 
based on the sum of the V(borda) values of each alternative. The highest V(borda) 
value gets Rank 1, and so on. The complete results can be seen in Table 9. 
 

Table 9. Final result of borda calculation 
IDAlternative 𝑽(𝒃𝒐𝒓𝒅𝒂) Rank 

A4 1923.26573 1 
A3 1463.57055 2 
A1 1027.64177 3 
A2 550.519044 4 
A5 519.501469 5 

 
Based on Table 9, Candidate 4 (A4) is chosen as the head of the Informatics 
Engineering study program. The value of 𝑉(𝑏𝑜𝑟𝑑𝑎)(, is 1923.26573. This value is 
the highest compared to others. 
For conventional techniques, selecting the head of the study program uses the 
voting and deliberation methods. The conventional technique selects Candidate4 
to head the study program. A comparison of the results of the Mean SAW Borda 
method with the results of the conventional method can be seen in Table 10. 
 

Table 10. Comparison of the results of the Mean SAW Borda method and the 
conventional method 

Id_Alternative Name Rank 
Mean SAW Borda Conventional 

A1 Candidate1 3 3 
A2 Candidate2 4 5 
A3 Candidate3 2 2 
A4 Candidate4 1 1 
A5 Candidate5 5 4 

. 
Table 10 compares the results of the Mean SAW Borda method and the results of 
conventional methods. The Mean SAW Borda method selects Candidate4 to 
become the head of the study program (Rank 1), while the conventional method 
also selects Candidate 4. Based on these results, the Mean SAW Borda method can 
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run well and support decisions for selecting the head of the study program because 
its results are the same as those of the conventional method. 
 
3.2. Discussion 
 
This study demonstrates that the Mean SAW Borda method effectively facilitates 
objective and fair group decision-making, as evidenced by the research results. The 
Mean SAW Borda method aligns closely with conventional decision-making 
techniques, such as voting and deliberation, yet it significantly enhances efficiency 
and objectivity. Traditional methods often rely on voting outcomes that can lead 
to ties, requiring prolonged deliberations to break deadlocks—introducing 
subjectivity and potential bias into the process. Furthermore, deliberations can be 
time-consuming and may not adequately represent the collective opinion of all 
decision-makers. 
 
The Mean SAW Borda method addresses these limitations by systematically 
aggregating the preferences of decision-makers, ensuring every participant’s 
assessment is equally considered. By calculating the average weight of each decision 
criterion and incorporating normalized preference scores with Borda ranking, the 
method produces decision outcomes that are both fair and representative of the 
group’s overall judgment. This approach eliminates the need for subjective 
discussions to resolve ties and accelerates the decision-making process. 
 
A key strength of this method is its optimization of fairness, which stems from 
equalizing the influence of each decision-maker through averaging. Every 
criterion’s weight is derived from the mean of all evaluators’ assessments, 
minimizing the dominance of any single decision-maker’s opinion. Consequently, 
the final decision reflects a balanced consensus rather than the influence of a vocal 
minority or majority. This fairness is particularly evident in the consistent selection 
of Candidate 4 (A4) as the top candidate across both the Mean SAW Borda method 
and the conventional method, reinforcing the method’s validity. 
 
Table 11 offers a comparative overview of this study’s results against previous 
research. Prior studies using methods like Vikor Borda, Profile Matching Borda, 
and various implementations of Simple Additive Weighting (SAW) Borda or 
Analytical Hierarchy Process (AHP) Borda did not resolve fairness concerns 
among decision-makers. In contrast, this study’s Mean SAW Borda method 
successfully optimizes fairness and objectivity, marking a notable advancement in 
group decision-making methodologies. 
 

Table 11. Comparison of research results with previous research 

Method Optimization Resolving issues of fairness from 
decision makers 

Vikor Borda [24] - No 
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Method Optimization Resolving issues of fairness from 
decision makers 

Profile Matching Borda [25] - No 
Simple Additive Weighting 

Borda [13] 
- No 

Simple Additive Weighting 
Borda [14] 

- No 

Analytical Hierarchy Process 
Borda [26] 

- No 

Mean Simple Additive 
Weighting Borda (This 

study) 

Mean Method Yes 

 
The results summarized in Table 11 clearly show that previous research methods 
did not address fairness issues inherent in group decision-making. This study’s 
Mean SAW Borda method successfully ensures equitable decision-making by 
normalizing individual preferences and averaging scores across all decision-makers. 
This approach effectively mitigates biases that can occur when some individuals 
have a disproportionate influence over the final outcome. 
 
Moreover, the alignment of the Mean SAW Borda method’s results with those of 
conventional methods both selecting Candidate 4 as the most suitable head of the 
study program confirms the accuracy and reliability of the proposed method. 
Unlike conventional approaches, however, the Mean SAW Borda method requires 
no lengthy discussions or subjective compromises, instead offering a 
mathematically grounded decision based on collective evaluations.  
 
Ultimately, the Mean SAW Borda method stands out as a robust, objective, and 
efficient alternative for group decision-making, particularly in contexts requiring 
fair representation of diverse opinions. By leveraging quantitative techniques to 
balance decision-makers’ inputs, the method ensures transparent, reproducible, 
and equitable outcomes that support effective organizational governance. 
 
4. CONCLUSION 
 
The Mean SAW Borda method can help make group decisions based on the results 
and discussion. In a case study of the election of the head of the Informatics 
Engineering Study Program at a University, the Mean SAW Borda method 
produced A4 (Candidate4) to become the head of the study program. The final 
score of A4 has the highest value (𝑉(𝑏𝑜𝑟𝑑𝑎) = 1923.26573). Conventional 
selection also produced Candidate4 to become the head of the study program. This 
proves that the Mean SAW Borda method can help elect the head of the study 
program. In addition, the results of Mean SAW Borda can also solve the problem 
of injustice in group forums. For further research, the Mean SAW Borda method 
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can be used to solve other group problems. In addition, the development of group 
decision-making methods can be further optimized. 
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