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SUMMARY  

When selling food products, it's important to choose the appropriate sales 

channel. These channels connect producers with consumers. The aim of this study 

was to select a channel for the sale of cabbage to end customers. In this paper, six 

different sales channels that are used in the Semberija region for the sale of cabbage 

were observed. These sales channels were evaluated using 11 different criteria. In 

order to choose the sales channel that best meets the set objectives, a fuzzy set 

approach was used. This approach was chosen because qualitative criteria were 

used and expert ratings were in the form of linguistic values. Based on the input of 

seven experts who are professors at agricultural faculties in Bijeljina, it was found 

that consumer habits were the most important criterion, followed by the criterion 

compliance with environmental standards, while the smallest weight value was 

given to the criterion delivery method. Using the RAWEC (Ranking of 

Alternatives with Weights of Criterion) method, it was shown that online sales 

yield the best results, after that follows Producer-sales agent-consumer, while 

according to experts, the sales channel is the best rated Producer-wholesaler-

retailer-consumer. This is because various tools can be utilized on the Internet for 

selling agricultural products. Based on the conducted research, the contribution of 

this study lies in the selection of sales channels using the integration of the MEREC 

and RAWEC methods. 
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INTRODUCTION 

Agricultural products are food products and have a limited shelf life 

(Jiuhardi, et al., 2022). In order to maintain their nutritional values, it is necessary 

to deliver these products to end customers as soon as possible (Ndori Queku, et al., 

2024). This is done using sales channels. These sales channels can be different and 

include all intermediaries from the producer to the buyer (Milford et al., 2021). 

However, it is also possible to sell products directly from the manufacturer to the 

customer (Podlevska, and Podlevskyi 2023). With the application of new 

technologies, the number of these sales channels is increasing (Hartmann and 

Lussier, 2020). Due to the diversity of sales channels, it is necessary to choose the 

one that can deliver products to customers in the best way (Volvach, 2023). 

To address this decision-making problem, the example of selling cabbage in 

the Semberija region in North-eastern Bosnia and Herzegovina was used. In this 

region, agricultural activity constitutes a key element of its development 

(Nedeljković et al., 2023). In addition, this region is known for the production of 

cabbage throughout Bosnia and Herzegovina, so it is necessary to develop an 

efficient system of distribution of these products to final customers. Choosing an 

adequate sales channel helps farmers to achieve higher revenues and maintain 

economic stability in their operations (Khan et al., 2022). These channels facilitate 

connecting agricultural producers with customers, generating revenue through 

sales, and contributing to the overall development of the region.  

The motivation behind this research is to provide suggestions to cabbage 

farmers regarding which sales channels to use in order to improve their businesses. 

This is because there are fewer and fewer agricultural producers in Semberija, so 

it's necessary to enhance this production to improve agricultural output and raise 

the standard of living for farmers. In this way, the number of agricultural producers 

will also increase. Solving the choice of sales channels can help in this regard, but 

it's necessary to strategically work on improving the conditions prevailing in 

agriculture.  

The choice of sales channel falls under the realm of decision-making 

problems (Zheng et al., 2021), where it's necessary to select from available 

alternatives the one that best satisfies the established criteria. In this decision-

making problem, there are several alternatives considered against multiple criteria, 

making it a multi-criteria decision-making (MCDM) issue (Rahman, 2023). These 

decision-making problems are practically addressed using methods for multi-

criteria decision-making (MCDM) (Tešić et al., 2024). Based on the foregoing, 

this study aims to use multi-criteria analysis methods to select a sales channel that 

will help agricultural producers achieve higher revenues. Additionally, auxiliary 

objectives of the study are as follows: 

- Evaluate various sales channels for agricultural products. 

- Examine how specific sales channels can be utilized in selling cabbage to 

end consumers. 

- Assess sales channels based on expert ratings. 
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- Select a sales channel that will help cabbage producers in Semberija achieve 

higher revenues. 

 

Based on these set objectives, the following contributions are achieved in 

this study: 

- Providing guidance to cabbage producers on which sales channels to use in 

order to achieve higher revenues. 

- Developing fuzzy RAWEC (Ranking of Alternatives with Weights of 

Criterion) methods.  

- Developing double fuzzy MEREC (Method based on the Removal Effects 

of Criteria) methods for objectively determining the weight of criteria. 

- Developing methodologies based on double normalization. 

 

To achieve the goals of this study, expert decision-making based on 

linguistic values will be utilized. These values will be employed due to the fact 

that qualitative criteria have been utilized (Wang et al., 2024; Sahoo et al., 2024). 

Assessment of these criteria is conducted through the application of linguistic 

values, as they are more adaptable to human thinking compared to numerical 

values (Phulara et al., 2024). It is easier to assess whether something is good or not 

rather than determining the precise value of that alternative (Kannan et al, 2024; 

Kizielewicz and Sałabun, 2024).  

This paper also develops a new decision-making model based on double 

normalization. The RAWEC method, in its original form, employs two 

normalizations to obtain the ranking order of alternatives: normalization where all 

criteria are transformed into maximum criteria and normalization where all criteria 

are transformed into minimum criteria. The MEREC method utilizes minimum 

normalization, transforming all criteria into minimum criteria. Therefore, in this 

study, the fuzzy MEREC method will be applied twice, using both of these 

normalizations. This approach will involve employing two different sets of criteria 

weights in ranking the alternatives.   

 

MATERIAL AND METHODS 

When evaluating different cabbage sales channels, using the example of 

Semberija, the methodology presented in Figure 1 will be applied. In practice, there 

are numerous criteria and alternatives, so the study encompasses 6 alternatives and 

11criteria. 

When selecting alternatives, the focus was on identifying cabbage sales 

channels currently available in the Semberija region. Therefore, six different sales 

channels were considered: 

- Producer-consumer (SC1). Represents a direct sales format where there are 

no intermediaries involved in the sale.  

- Producer-wholesaler-retailer-consumer (SC2). This sales channel involves 

the insertion of a wholesaler between the producer and the consumer. 
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- Producer-wholesaler-retailer-consumer (SC3). In this sales channel format, 

there are two intermediaries involved: the wholesaler and the retailer.  

- Producer-sales agent-consumer (SC4). This sales channel involves a sales 

agent who acts as an intermediary between the producer and the consumer. 

- Online sales (SC5). This channel involves various online tools to connect 

producers with consumers. 

- Sales through brokers (SC6). Involves a broker as an intermediary who sells 

products from the producer to the consumers.  

 

To evaluate these sales channels, the following criteria are used: 

- Product characteristics (C1). Represent the basic properties of the product 

being sold (Nedeljković et al., 2023; Thilmany et al., 2021). 

- Sales reliability (C2). Reflects the consistency and reliability in fulfilling 

orders (Simms et al., 2022). 

- Financial situation (C3). Reflects the liquidity and profitability of a specific 

sales channel (Nedeljković et al., 2023; Đalić et al., 2020). 

- Consumer habits (C4). Relates to preferences and patterns in purchasing 

agricultural products (Đalić et al., 2020; Pang and Chen, 2024). 

- Sales costs/commissions (C5). This criterion pertains to all costs associated 

with product distribution and promotion, which may include transportation, 

storage, marketing, and sales activities (Dong et al., 2021; Wang et al., 

2024). 

- Geographic concentration (C6). This criterion relates to focusing sales 

activities on a specific geographical area to sell products more efficiently 

and reduce logistics costs (Nedeljković et al., 2023; Đalić et al., 2020). 

- Product range (C7). This criterion pertains to the ability to sell a variety of 

products through sales channels, allowing the producer to adapt to customer 

needs (Milford et al., 2021; Fałkowski and Chlebicka, 2021). 

- Delivery method (C8). Refers to how products are delivered from the 

producer to the consumer, including the choice of transportation, delivery 

routes, and logistics management (Prashar et al., 2020; Markowska et al., 

2023). 

- Delivery volume (C9). This criterion concerns the quantity of products that 

can be conveyed through a specific sales channel within a certain time 

frame. The greater the quantity, the more efficient the sales channel (Tadić 

and Veljović, 2021; Erfurth and Bendul, 2018). 

- Sales sustainability (C10). Relates to the application of sustainability 

strategies in the sales channel, considering ecology and future generations 

(Raimbekov et al., 2023; Mannarelli Filho, 2020). 

- Compliance with environmental standards (C11). This criterion pertains to 

the adoption of ecological practices to preserve the environment and reduce 

the negative impacts of sales channels (Mihailović et al., 2017; Millet et al., 

2020). 
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Figure 1. Research Methodology 

 

After certain alternatives and criteria have been determined, it is necessary 

to evaluate these channels using these criteria. A total of 15 professors from 

agricultural faculties in Bijeljina were contacted to participate in this research. Out 

of these 15, seven professors agreed to participate.  

After selecting the experts, the next step is to assess the listed sales channels 

based on the selected criteria. This assessment is done using linguistic values. It is 

easier to use linguistic values (good, bad, few, many) when evaluating rather than 

precisely determining how well a sales channel meets the set criteria. Based on 

this, they will provide ratings ranging from "very bad" to "very good" with seven 

levels of values (Table 1). To use these values in the evaluation of sales channels, 

fuzzy numbers need to be used. These numbers are formed by assigning certain 

fuzzy numbers to certain linguistic values using a membership function (Stević et 

al., 2022).  
 
Table 1. Linguistic values and membership functions 

Linguistic values Membership function 

Very bad (VB) (0, 0, 1) 

Bad (B) (0, 1, 3) 

Medium bad (MB) (1, 3, 5) 

Medium (M) (3, 5, 7) 

Medium good (MG) (5, 7, 9) 

Good (G) (7, 9, 10) 

Very good (VG) (9, 10, 10) 

Selection of experts 

Selection of alternatives 

Selection of criteria 

Evaluation of alternatives using selected criteria 

Forming the initial decision matrix 

Max normalization Min normalization 

Steps of MEREC method Steps of MEREC method 

Criteria weights Criteria weights 

Ranking alternatives using the RAWEC method 
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Next follows the formation of the initial decision matrix. This matrix is the 

basis for conducting the steps of the MCDM method. It is formed by experts 

providing ratings for sales channels based on the established criteria. Since the 

experts' ratings are in the form of linguistic values, an initial linguistic decision 

matrix is formed, which is then transformed into a fuzzy initial decision matrix. 

This research aims to reduce the subjective influence of experts on the 

importance of criteria, so the fuzzy MEREC method is used to objectively 

determine the criterion weights. The ranking of alternatives will be performed 

using the fuzzy RAWEC method, which employs two normalizations: maximum 

normalization and minimum normalization. Therefore, the next step after forming 

the fuzzy initial decision matrix is normalization. In this case, two normalizations 

will be performed, and for each of these normalizations, the fuzzy MEREC method 

will determine the criterion weights. Using this approach, two different criterion 

weights will be used in the fuzzy RAWEC method, representing an innovation in 

the previous application of MCDM methods.  

 

The fuzzy MEREC method 

The MEREC method was developed by Keshavarz-Ghorabaee et al., (2021). 

The steps of this method are as follows: 

Step 1. Formation of the initial decision matrix. 

Step 2. Normalization of the initial decision matrix. 

Step 3. Calculation of the overall performance of alternatives. (Si) (Ristić et 

al., 2024):  

𝑆̃𝑖 = ln⁡ (1 + (
1

𝑚
∑ |ln⁡(𝑛̃𝑖𝑗

𝑥 )|𝑗 ))                                                                  (1) 

Step 4. Calculating the effects of alternatives for each criterion. 

𝑆̃𝑖𝑗
′ = ln⁡ (1 + (

1

𝑚
∑ |ln⁡(𝑛̃𝑖𝑘

𝑥 )|𝑘,𝑘≠𝑗 ))                                                           (2) 

Step 5. Calculating the sum of absolute deviation values.  

𝐸̃𝑗 = ∑ |𝑆̃𝑖𝑗
′ − 𝑆̃𝑖|𝑖                                                                                      (3) 

Step 6. Calculating the final weights of criteria.         

𝑤̃𝑗 =
𝐸̃𝑗

∑ 𝐸̃𝑘𝑘
                                                                                            (4) 

 

The fuzzy RAWEC method 

The RAWEC method was developed to facilitate decision-making, as in its 

original form, this method consists of only four steps (Puška et al., 2024). The steps 

of this method are as follows: 

Step 1. Formation of the linguistic decision matrix. It is necessary to 

transform linguistic values into fuzzy numbers (l, m, u) in order to proceed with 

the other steps of the fuzzy RAWEC method. 

Step 2. Normalization of the decision matrix. When using normalization, 

two types of normalization are employed: 
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Maximum normalization  

𝑛𝑖𝑗 =
𝑥𝑖𝑗
𝑙

max⁡ 𝑥𝑗
𝑢 ,

𝑥𝑖𝑗
𝑚

max⁡ 𝑥𝑗
𝑢 ,

𝑥𝑖𝑗
𝑢

max⁡ 𝑥𝑗
𝑢 ; for benefit criteria                                  (5) 

𝑛𝑖𝑗 =
min𝑥𝑗

𝑙

⁡ 𝑥𝑖𝑗
𝑢 ,

min𝑥𝑗
𝑙

⁡ 𝑥𝑖𝑗
𝑚 ,

min𝑥𝑗
𝑙

⁡ 𝑥𝑖𝑗
𝑙 ; for cost criteria                                             (6) 

Minimum normalization 

𝑛′𝑖𝑗 =
min𝑥𝑗

𝑙

⁡ 𝑥𝑖𝑗
𝑢 ,

min𝑥𝑗
𝑙

⁡ 𝑥𝑖𝑗
𝑚 ,

min𝑥𝑗
𝑙

⁡ 𝑥𝑖𝑗
𝑙 ; for benefit criteria                                      (7) 

𝑛′𝑖𝑗 =
𝑥𝑖𝑗
𝑙

max⁡ 𝑥𝑗
𝑢 ,

𝑥𝑖𝑗
𝑚

max⁡ 𝑥𝑗
𝑢 ,

𝑥𝑖𝑗
𝑢

max⁡ 𝑥𝑗
𝑢 ; for cost criteria                                      (8) 

Where 𝑥𝑗⁡𝑚𝑖𝑛 – minimal value of each criterion, and 𝑥𝑗⁡𝑚𝑎𝑥 – maximum 

value of each criterion.  

Step 3. Calculating the deviation from the criterion weight.  

𝑣̃𝑖𝑗 = ∑ 𝑤̃𝑗 ∙ (1 − 𝑛̃𝑖𝑗)
𝑛
𝑖=1                                                                        (9) 

𝑣̃′𝑖𝑗 = ∑ 𝑤̃𝑗 ∙ (1 − 𝑛̃′𝑖𝑗)
𝑛
𝑖=1                                                                     (10) 

Where 𝑤̃𝑗 represents the weights obtained using the fuzzy MEREC method. 

Step 4. Defuzzification of deviation from the criterion weight 

𝑣𝑖𝑗⁡𝑑𝑒𝑓 =
𝑣𝑖
𝑙+4𝑣𝑖

𝑚+𝑣𝑖
𝑢

6
                                                                        (11) 

𝑣′𝑖𝑗⁡𝑑𝑒𝑓 =
𝑣′𝑖

𝑙+4𝑣′𝑖
𝑚+𝑣′𝑖

𝑢

6
                                                                    (12) 

Step 5. Calculating the value of the RAWEC method.  

𝑄𝑖 =
𝑣′𝑖𝑗−𝑣𝑖𝑗

𝑣′𝑖𝑗+𝑣𝑖𝑗
                                                                                    (13)   

Further details about the steps of these methods will be explained in the 

results of this research. 

 

RESULTS AND DISCUSSION 

The first step in both methods involves determining the initial decision 

matrix. This matrix is formed by evaluating the observed channels based on set 

criteria according to expert opinions. Experts have provided ratings in the form of 

linguistic values, thus forming the initial linguistic decision matrix (Table 2). 

The next step is to transform these linguistic values into fuzzy numbers. This 

is done by applying the membership function (Table 1). Each linguistic value is 

thus transformed into the corresponding fuzzy number. By transforming linguistic 

values into fuzzy numbers, the initial fuzzy decision matrix is formed. Since seven 

initial decision matrices have been formed, one for each expert, it is necessary to 

form an aggregate decision matrix. This decision matrix is formed by calculating 

the average value. This way, each expert is given equal importance in the choice 

of sales channels. 
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Table 2. The initial linguistic decision matrix 

E1 C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 

SC1 M MB MB M MB B MB VB B MB MB 

SC2 MB MB MB M MB MB MB MB M MB M 

SC3 MB B MB M VB B M B MB MB M 

SC4 B B VB MB VB M MB MB MB MB M 

SC5 VB VB B B B M MB M MB MB MB 

SC6 MB M MB M M MB MB B M B MB 

E2 C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 

SC1 M MB MB MB MB B MB VB VB MB MB 

SC2 M MB MB M M MB B MB M MB MG 

SC3 MB B M MG B MB M MB B B M 

SC4 M MB VB MB MB M M MB MB MB MB 

SC5 VB VB MB B B MB MB MB B B MB 

SC6 MB M M M M MB MB B M B MB 

⁝ ⁝ ⁝ ⁝ ⁝ ⁝ ⁝ ⁝ ⁝ ⁝ ⁝ ⁝ 

E7 C1 C2 C3 C4 C5 C6 C7 C8 C9 C10 C11 

SC1 MB MB MB MB MB B MB B MB M MB 

SC2 B M B G M M B VB M VB MB 

SC3 B MB B M VB B B VB B MB B 

SC4 M MB VB B MB MB VB M M MB B 

SC5 VB VB B B VB M MB MB VB MB B 

SC6 MB M M M B MG VB B M B MB 

 

The next step is the normalization of the aggregate decision matrix. This 

normalization will be applied to both methods. Since the linguistic values are 

formed from 'very bad' to 'very good' and all criteria used are in the form of benefit 

criteria, expressions 5 and 7 are applied. For example, for the first criterion and the 

first alternative and the fourth alternative, the calculation of the normalized 

decision matrix is done as follows: 

𝑛11 =
3.29

10
= 0.33;⁡

5.29

10
= 0.53;⁡

7.29

10
= 0.73 

𝑛′11 =
3.29

7.29
= 0.45;⁡

3.29

5.29
= 0.62;⁡

3.29

3.29
= 1.00 

𝑛41 =
5.29

10
= 0.53;⁡

7.00

10
= 0.70;⁡

8.29

10
= 0.83 

𝑛′41 =
3.29

8.29
= 0.40;⁡

3.29

7.00
= 0.47;⁡

3.29

5.29
= 0.62 

In maximum normalization of fuzzy values, they are divided by the highest 

value of the fuzzy number of the given criterion, while in minimum normalization; 

all fuzzy numbers are divided by the lowest value of the fuzzy number of the given 

criterion. It is necessary to emphasize that care must be taken so that the first fuzzy 

number is less than or equal to the second fuzzy number, while the second fuzzy 

number must be less than or equal to the third fuzzy number. Therefore, in 

minimum normalization, for the first fuzzy normalized number, the lowest value 
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is divided by the third fuzzy number, for the second fuzzy normalized number, the 

lowest value is divided by the second fuzzy number, while for the third fuzzy 

normalized number, the lowest value is divided by the first fuzzy number 

(expression 7). In this way, the normalized decision matrix is formed, and the steps 

of the selected methods are applied. 

Since it is necessary to possess criterion weights for ranking, the calculation 

of criterion weights using the fuzzy MEREC method is performed first. Since this 

method has already been applied in many studies (Narang et al., 2023; Kousar et al., 

2024; Wan et al., 2023), the steps of this method will not be further elaborated. 

The next step of this method is to calculate the total performance of 

alternatives (𝑆̃𝑖). This is done by first calculating the natural logarithms (ln) for all 

values, then computing the absolute values of these numbers, summing these 

values for the corresponding fuzzy numbers, dividing the obtained value by the 

number of criteria, adding one (1) to that value, and finally taking the natural 

logarithm of the resulting value. The calculation of the effects of alternative (𝑆̃𝑖𝑗
′ ) 

is done in the same way, except that the value of the alternative for which this 

indicator is calculated is not included. This way, the effects are calculated without 

that value. Then, the sum of the deviations from the absolute values is calculated, 

where the values of the total performance of alternatives are subtracted from the 

values of the effects of alternatives, forming the absolute value of that value. 

Finally, the criterion weights are calculated. This procedure is applied to both 

normalized decision matrices, resulting in two weight values (Table 3). Based on 

the results of the fuzzy MEREC method, criterion C4 has the highest weight, 

indicating the highest importance in both calculations, while criterion C8 has the 

lowest weight. Based on these weight values, it can be said that the importance of 

criteria remains the same but the weight values have changed.  

 

Table 3. The values of criterion weights 

 𝑤𝑗 𝑤′𝑗 

C1 (0.03, 0.09, 0.31) (0.07, 0.15, 0.37) 

C2 (0.03, 0.09, 0.30) (0.08, 0.17, 0.41) 

C3 (0.02, 0.08, 0.29) (0.07, 0.16, 0.38) 

C4 (0.06, 0.16, 0.52) (0.14, 0.28, 0.68) 

C5 (0.02, 0.08, 0.27) (0.05, 0.13, 0.32) 

C6 (0.03, 0.10, 0.33) (0.06, 0.15, 0.37) 

C7 (0.02, 0.08, 0.30) (0.08, 0.16, 0.38) 

C8 (0.01, 0.06, 0.23) (0.04, 0.11, 0.27) 

C9 (0.03, 0.09, 0.30) (0.08, 0.17, 0.41) 

C10 (0.02, 0.07, 0.28) (0.07, 0.15, 0.36) 

C11 (0.02, 0.10, 0.36) (0.14, 0.26, 0.62) 

 

After calculating the values of the weights, the selected sales channels are 

ranked using the fuzzy RAWEC method. After calculating the normalized decision 
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matrices, the deviations from the values of the criterion weights are calculated. For 

example, for the first alternative, this is done as follows: 
𝑣1 =⁡ [0.03 ∙ (1 − 0.73) + 0.03 ∙ (1 − 0.90) + 0.02 ∙ (1 − 0.91) + ⋯+ 0.02 ∙

(1 − 0.95)] = 0.03;⁡[0.09 ∙ (1 − 0.53) + 0.09 ∙ (1 − 0.70) + 0.08 ∙ (1 − 0.71) + ⋯+
0.10 ∙ (1 − 0.74)] = 0.47;⁡[0.31 ∙ (1 − 0.33) + 0.30 ∙ (1 − 0.50) + 0.29 ∙ (1 − 0.51) +
⋯+ 0.36 ∙ (1 − 0.53)] = 1.64  

𝑣′1 =⁡ [0.07 ∙ (1 − 1.00) + 0.08 ∙ (1 − 0.60) + 0.07 ∙ (1 − 0.66) +⋯+ 0.14 ∙
(1 − 0.34)] = 0.37;⁡[0.15 ∙ (1 − 0.62) + 0.17 ∙ (1 − 0.43) + 0.16 ∙ (1 − 0.47) + ⋯+
0.26 ∙ (1 − 0.24)] = 1.11;⁡[0.37 ∙ (1 − 0.45) + 0.41 ∙ (1 − 0.33) + 0.38 ∙ (1 − 0.37) +
⋯+ 0.62 ∙ (1 − 0.19)] = 3.08  

This way, values are calculated for all sales channels (Table 4). After 

calculating the deviations from the criterion weights, defuzzification of these 

values is performed to determine the final value of the fuzzy RAWEC method. For 

example, for the first sales channel, this is calculated as follows: 

def 𝑣1 =
0.03 + 4 ∙ 0.47 + 1.64

6
= 0.592 

def 𝑣′1 =
0.37 + 4 ∙ 1.11 + 3.08

6
= 1.313 

By calculating the defuzzified value, the value of the fuzzy RAWEC method 

is computed. For example, for the first alternative, this is done as follows: 

𝑄1 =
1.313 − 0.592

1.313 + 0.592
= 0.379 

Based on these results, according to expert opinions, the distribution channel 

SC5 (Online Sales) demonstrates the best performance, followed by SC4 

(Manufacturer-Agent-Consumer), while SC2 (Manufacturer-Retailer-Consumer) 

achieved the poorest results. 

 

Table 4. The results of the fuzzy RAWEC method 

Id 𝑣̃ def 𝑣 𝑣̃′ def 𝑣′ 𝑄𝑖 Rank 

SC1 (0.03, 0.47, 1.64) 0.592 (0.37, 1.11, 3.08) 1.313 0.379 4 

SC2 (0.06, 0.55, 1.89) 0.690 (0.22, 1.01, 2.95) 1.200 0.270 6 

SC3 (0.04, 0.47, 1.60) 0.585 (0.39, 1.14, 3.09) 1.338 0.392 3 

SC4 (0.03, 0.45, 1.55) 0.560 (0.42, 1.14, 3.09) 1.341 0.411 2 

SC5 (0.02, 0.34, 1.21) 0.432 (0.46, 1.19, 3.14) 1.395 0.527 1 

SC6 (0.05, 0.54, 1.86) 0.678 (0.30, 1.04, 2.98) 1.242 0.294 5 

 

The obtained results show that online sales are the best channel for selling 

cabbage, and they confirm the results of Sheng and Lu (2020), who found that rural 

settlements must use Internet connectivity more in order to have better sales 

channels. However, Smoluk-Sikorska (2019) says in her research that online sales 

are only in fourth place among the sales of organic agricultural products, and that 

direct sales are the most widely used. This is because these products are more prone 

to rotting and must be stored in a prescribed manner in order to stay fresh longer, 

while this is not the case with cabbage. Cabbage is less susceptible to rotting than 

any other agricultural product, so it is possible to find buyers through online sales. 
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Also, Milford et al. (2021) considered the problem of selling organic production, 

and found that the use of specialized stores is most common in Norway. 

Nedeljković et al. (2023) said that the best sales channel for the agri-food sector in 

Semberija is producer - seller (retailer) - consumer, but they did not consider the 

online sales channel in their work. However, online sales can include different 

types of sales channels, i.e. cabbage is sold directly to consumers or feeders or 

even agents, and that is why it is the most expedient and that is why it was rated 

the best by experts. 

 

CONCLUSIONS 

This study focused on selecting sales channels for cabbage sales in the 

Semberija region. Expert opinions and fuzzy set theory were used in the process, 

yielding the following results: 

- The most significant criterion was consumer habits. 

- Online sales showed the best results. 

Furthermore, the contributions of this research are as follows: 

- Providing guidelines to cabbage producers regarding which sales channels 

to use to increase revenue 

- Integrating the fuzzy MEREC and RAWEC methods into a unified 

methodology for selecting sales channels. 

- Applying double normalization in the MEREC method.  

- Developing the fuzzy RAWEC method which hasn’t been used in the 

previous research. 

 

In addition to these contributions, this research also has certain limitations. 

These limitations include the selection of experts, as there could be other experts 

whose knowledge could further enhance agricultural product sales. However, 

efforts were made to avoid subjectivity among agricultural producers by selecting 

professors from agricultural faculties in Bijeljina.  

Furthermore, future research could involve interviewing these producers to 

understand why they use specific sales channels and the advantages they derive 

from them. Another limitation is the number of experts involved in the research. 

Increasing the number of experts complicates the decision-making process, so it's 

essential to maintain a balance in the number of experts involved. Additionally, 

the criteria used for ranking sales channels could be a limitation. While other 

criteria could be considered, it's not feasible to include all possible criteria in the 

ranking process. Therefore, future research should explore other criteria and 

compare the results with those obtained in this study.  
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