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Abstract—The issue of food security is not only the 
task of farmers. Therefore starting to participate in 
growing vegetables at home through hydroponic 
techniques can be a solution. Hydroponics is one 
solution for urban farming or farming activities in 
Indonesia's urban areas. In order to get an abundant 
harvest on limited land, it requires quality seeds. 
Good vegetable seeds hold the key to determining a 
good harvest too. So, do not carelessly buy vegetable 
seeds to grow vegetables hydroponically. However, 
the problem is, with so many vegetable seed 
products for hydroponics on the market, it makes 
someone confused about choosing the right product 
that suits their needs. The primary purpose of this 
research is to develop a decision support system for 
selecting hydroponic vegetable seeds with a 
website-based Exponential Comparison Method to 
facilitate decision-makers in determining the right 
seeds according to their needs. The Exponential 
Comparison method can perform a priority order of 
decision alternatives based on existing criteria and 
distinguish each alternative's value in contrast. The 
decision support system developed produces 
calculations using the valid Exponential 
Comparison Method because the results are by 
manual calculations. In addition, the black-box 
testing technique shows that the system has been 
running well. 

 
Keywords: decision support system, exponential 
comparison method, vegetable seed selection, 
hydroponics. 

 
Abstrak—Isu tentang ketahanan pangan bukan 
hanya menjadi tugas petani, untuk itu mulai turut 
serta menanam sayur di rumah melalui teknkik 
hidroponik dapat menjadi sebuah solusi. Hidroponik 
merupakan salah satu solusi urban farming atau 
kegiatan bercocok tanam secara mandiri di wilayah 
perkotaan di Indonesia. Agar mendapatkan panen 
melimpah di lahan terbatas, maka membutuhkan 
benih yang berkualitas. Benih sayur yang bagus 
memegang kunci penentu hasil panen yang bagus 

pula. Jadi, tidak boleh sembarangan membeli benih 
sayur untuk menanam sayur secara hidroponik. 
Tetapi masalahnya, dengan banyaknya produk benih 
sayuran untuk hidroponik di pasaran 
mengakibatkan sesorang menjadi bingung untuk 
memilih produk yang tepat yang sesuai dengan 
kebutuhannya. Tujuan utama dari penelitian ini 
adalah untuk pengembangan sistem pendukung 
keputusan pemilihan benih sayur hidroponik dengan 
Metode Perbandingan Eksponensial berbasis website 
agar memudahkan pengambil keputusan dalam 
menentukan benih yang tepat dan sesuai dengan 
kebutuhan. Metode Perbandingan Eksponensial 
dapat melakukan urutan prioritas alternatif 
keputusan pada kriteria yang ada dan dapat 
membedakan nilai setiap alternatif secara kontras. 
Sistem Pendukung Keputusan yang dikembangkan 
menghasilkan perhitungan dengan Metode 
Perbandingan Eksponensial yang valid karena 
hasilnya sesuai dengan perhitungan manual. Selain 
itu, berdasarkan uji dengan teknik black-box testing 
memperlihatkan bahwa sistem yang dibangun telah 
berjalan dengan baik.. 
 
Kata Kunci: sistem pendukung keputusan, metode 
perbandingan eksponensial, pemilihan benih 
sayuran, hidroponik. 
 
 

INTRODUCTION 
 

Food is one of the basic human needs that 
is always met daily. As a basic need and one of the 
human rights, food has a significant meaning and 
role in the life of a nation. For that, it is an aspiration 
to realize food security, where the availability of 
food and one's ability to access it. The Covid-19 
pandemic has made people aware of preparing 
various efforts and breakthroughs to face various 
crisis threats, especially the food crisis. One of the 
breakthroughs to meeting food needs 
independently is to grow crops. However, in urban 
areas, there is not enough land for farming. 



  

 
 

 
Vol. 18, No. 2 September 2022 | DOI: 10.33480/pilar.v18i2.3471 

 

 
Write down your 3 words in your title … 
 

124 

Hydroponics is one solution for urban farming or 
farming activities in urban areas in Indonesia 
because hydroponics is done with the land that is 
not too large and can use water for plant nutritional 
needs (Singgih et al., 2019). The issue of food 
security is not only the task of farmers. To support 
the Food Security Movement by the Ministry of 
Agriculture of the Republic of Indonesia by starting 
to participate in growing vegetables at home. In 
order to get an abundant harvest on limited land, it 
requires quality seeds. Good vegetable seeds hold 
the key to determining a good harvest too. So, you 
should not carelessly buy vegetable seeds to grow 
vegetables hydroponically. But the problem is, with 
so many vegetable seed products for hydroponics 
on the market, it makes someone confused about 
choosing the right product that suits their needs. So, 
it requires solving problems through a 
computerized system that can assist in determining 
the decision to select vegetable seeds for 
hydroponic plants. 

Implementing a Decision Support System 
(DSS) to assist in making decisions systematically is 
possible. DSS is a knowledge-based software that 
can provide the best solution in determining 
decisions (Giat & Bouhnik, 2021). DSS using in 
solving semi-structured problems to assist 
decision-makers in providing the best alternative 
solutions or suggestions (Borman et al., 2018). In 
addition, DSS provides information, models, and 
data processing that are useful in decision-making 
(Borman, Megawaty, et al., 2020). In making a 
decision, it is possible to be influenced by several 
factors because, in decision-making, the problems 
that are solved are complex and with various or 
multi-criteria criteria. Multi-criteria problems are 
overcome using the Exponential Comparison 
Method approach. This method uses several criteria 
as a priority order of decision alternatives (Borman 
& Fauzi, 2018). The Exponential Comparison 
Method is an approach that ranks the available 
alternatives through an exponential process 
(Napian & Meriza, 2020). 

Previous research, which is related to the 
selection of seeds or plant seeds, has been widely 
carried out (Nurhayati, 2017), (Suranti, 2018), 
(Sudarwati et al., 2021). Among them is research on 
developing a decision support system for selecting 
cayenne pepper seeds by applying the Simple 
Additive Weighting (SAW) method (Rachman et al., 
2017). The SAW method looks for a solution based 
on the weighted sum obtained through the 
performance rating of each alternative on all 
attributes. The weighted product method use for 
further research on developing a superior rice seed 
selection system (Susilowati & Purwanto, 2021). 
The WP method looks for alternatives based on the 
multiplication between the previous attributes and 

then increases the weight. Next, research related to 
DSS for the selection of longan seedlings uses the 
Analytical Hierarchy Process (AHP) approach 
(Yahyan & Siregar, 2019). This approach can solve 
multi-criteria problems by using a hierarchical 
structure of criteria from decision-makers to 
determine alternatives based on weights or priority 
considerations. 

The difference between this research and 
previous research is the research conducted in 
solving multi-criteria problems using the 
Exponential Comparison Method. The Exponential 
Comparison method can reduce bias in the decision 
analysis process because the assessment results are 
in order of priority so that the resulting alternatives 
are relevant to the facts (Katemba & Neolak, 2021). 
This is shown from previous research, showing that 
applying the Exponential Comparison Method in a 
decision support system can solve multi-criteria 
problems well by producing alternatives based on 
priority order through an exponential process 
(Napian & Meriza, 2020; Sudarwati et al., 2021; 
Suranti, 2018). In addition, this research focuses on 
solving the problem of selecting vegetable crops 
that can be grown hydroponically. The criteria used 
for the selection came from an agricultural 
extension expert, Evrina Budiastuti, which was 
taken on a web page that she reviewed. The criteria 
used include Price, Number of Seeds, Harvest Age, 
Growing Power, and Purity (Budiastuti, 2022).  

Based on the previous explanation, the 
primary purpose of this study is to develop a 
decision support system for selecting hydroponic 
vegetable seeds with a website-based Exponential 
Comparison Method to facilitate decision-makers in 
determining the right hydroponic vegetable seeds 
according to their needs. 
 

MATERIALS AND METHODS 
 

For the research to be correct, it is 
necessary to arrange the stages of the research. The 
stages in this research are a systematic approach 
used in solving a research problem, including the 
steps in conducting research (Ahmad et al., 2022). 
The research stages are crucial because they 
become an invoice for realizing research objectives 
through structured and well-planned research 
stages. The stages in this research consist of the 
identification of problems, system requirements 
analysis, problem-solving using the Exponential 
Comparison Method, system design, implementing 
a Decision Support System (DSS), and Testing 
System. The stages in the research application of the 
Exponential Comparison Method in choosing 
hydroponic vegetable seeds is served in Figure 1. 
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Figure 1. Research Stages 

 
A. Identification of Problems 

The initial stage is to explore the problems 
that solve through problem identification. Problem 
identification aims to find out the main problems to 
be solved to make it easier for developers to 
determine solutions to solving problems. 

The field study requires quality seeds for an 
abundant harvest in limited land or hydroponics. 
Good vegetable seeds hold the key to determining a 
good harvest too. So, it would help if you did not 
carelessly buy vegetable seeds to grow vegetables 
hydroponically. However, the problem is that with 
so many vegetable seed products for hydroponics 
on the market, people are confused about choosing 
the right product that suits their needs. For that, we 
need a decision support system that can assist in 
selecting the right vegetable seeds through the 
Exponential Comparison Method. 

 
B. System Requirements Analysis 

The next step is to analyze the system 
requirements. In requirements analysis, statements 
about the required features in the system, usually 
called functional requirements, are compiled. 
Functional requirements analysis is an analysis that 
produces statements about system services 
(Napianto et al., 2021). So, at this stage, it will 
produce a statement about the features the user 
needs to solve user problems. 

Based on the identification of the problem, 
the functional requirements are as follows: 
1) The system has features to manage criteria 

data. 
2) The system has features to manage alternative 

data. 
3) The system has features to manage weight data. 
4) The system has features to manage the value of 

each alternative. 

5) The system can perform calculations using the 
Exponential Comparison Method. 

6) The system can display alternative ranking 
results from the calculation of the Exponential 
Comparison Method. 

 
C. Problem Solving Using the Exponential 

Comparison Method 
The main goal in decision-making is to 

choose the best solution from the existing solutions 
in a structured and systematic manner (Borman et 
al., 2018). DSS is also software that can provide the 
best alternative to determine a decision (Borman & 
Apriansyah, 2018). It requires models or methods 
and mathematical and statistical calculations to 
produce DSS that can assist decision-making. The 
Exponential Comparison Approach is one of several 
existing modelling in the decision support system 
used to determine the priority order of decision 
alternatives using multiple criteria (Borman & 
Fauzi, 2018). By calculating the difference in value 
between the criteria and the exponential, the 
criteria will show the difference depending on the 
decision maker (Hertyana, 2019). Additionally, the 
Exponential Comparison Method is one of several 
approaches to making decisions that calculate the 
opinion of one or more people on a particular scale 
(Warseno et al., 2021). This approach is usually 
applied to assist decision-makers in using well-
defined modelling designs at the processing stage 
(Cristian et al., 2019).  

The Exponential Comparison Method will get 
alternative values that can distinguish the value of 
each alternative in contrast. Implementing the 
Exponential Comparison Method will go through 
several stages. These stages include: 
1) Collect alternatives to be selected. 
2) Establish criteria or a relative comparison of 

the decision criteria needed in evaluating. The 
criteria compile using a specific conversion 
scale adjusted to what the decision-maker 
wants. 

3) Determine the weight of the criteria or the level 
of importance of each criterion. Weights will 
show the level of importance of a criterion. 

4) Determine the value of each alternative on each 
criterion in the form of scoring for each 
alternative. 

5) Equation (1) use to calculate the tv's value. It is 
finding each alternative's Total Value (TV) and 
ranking the results of these values. The larger 
the TV, the higher the order of priority. It means 
that the highest TV is the best alternative. 

 

𝑇𝑜𝑡𝑎𝑙 𝑉𝑎𝑙𝑢𝑒 (𝑇𝑉𝑖) = ∑ (𝑅𝐾𝑖𝑗)
𝑇𝐾𝐾𝑗𝑚

𝑗=1  ...................... (1) 

 
Where TVi is the total value of the i-th alternative. 

While n is the number of alternatives and m is the 

Testing System

Implementation of Decision Support 
System (DSS)

System Design

Problem Solving Using the 
Exponential Comparison Method

System Requirements Analysis

Identification of Problems
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number of criteria. RKij is the level of the relative 

importance of the j-th criterion in each i-th alternative. 

TKKj is the level of importance of the j-th decision 

criteria (TKKj is greater than 0). 

 
D. System Design 

The next step is to design the system. 
System design is a stage for modelling that can 
represent the circumstances and facts of the 
problems that occur (Yunita et al., 2018). The design 
to model the system in this study uses a use case 
diagram. The diagram will describe the relationship 
between the actor and the system that shows the 
functions contained in the system (Borman, 
Priandika, et al., 2020).  

The use case diagram design of the decision 
support system for selecting hydroponic vegetable 
seeds show in Figure 2 below. 
 

 
Figure 2. Use Case Diagram of DSS for Selection of 

Hydroponic Vegetable Seeds 
 

Based on Figure 2, users have 
functionalities including processing criteria data, 
processing alternative data, cultivating alternative 
value, counting with the Exponential Comparison 
Method, and showing alternative ranking. In the use 
case of processing criteria data, users can enter, 
modify and delete criteria data. However, in the use 
case, managing criteria data requires weight input, 
which includes the use case input weight data. Users 
can enter, change and delete alternative data for use 
cases processing alternative data. Furthermore, for 
the use case of managing alternative values, the user 
can enter, modify and enter values for each 
alternative. However, the user cannot process the 
use case managing alternative values if alternative 
data has not been entered. Then, this use case 
includes the use case of managing alternative data. 

The subsequent use case is the process of 
calculating the Exponential Comparison Method. In 
this use case, the user can see the calculation 
process using the Exponential Comparison Method. 
After that, users can see the ranking results 
generated by the system. 
 
E. Implementation of a Decision Support 

System (DSS) 
This stage is coding the system by 

converting the design into an application or system 
using a programming language recognized by the 
computer (Ahmad et al., 2021). The decision 
support system is built based on the website, so for 
coding using the PHP programming language and 
Adobe Dreamweaver text editor as well as for the 
database using MySQL. 
 
F. Testing System 

The next stage is the testing stage. This 
stage aims to ensure that the system built functions 
correctly and is free from errors (Ahmad et al., 
2020). The testing technique applied is the black-
box testing method. Black-box testing is a technique 
that tests system features and services to determine 
whether they are running correctly according to 
their functionality (Andarwati et al., 2020). Then the 
output at this stage is the result of black-box testing, 
which contains a list of test features and results. 

 
RESULTS AND DISCUSSION 

 
Several steps take to implement a decision support 
system employing the exponential comparison 
method for picking hydroponic vegetable seeds. The 
following are the steps to solve it. 
1) Collect alternatives to be selected. 

This step creates a decision support system for 
selecting hydroponic vegetable seeds, and the first 
step is to collect alternatives to be selected. There 
are many products and brands of hydroponic 
vegetable seeds, and the following are some of the 
products used as alternatives, including Benih Pedia 
- Scallion, Infarm- Kangkung Seeds, Ninufarm - 
Japanese Spinach, Cap Panah Merah - Pakchoy F1 
and Potme Farm - Kale Dwarf Curly. 
2) Establish criteria or a relative comparison of 

the decision criteria needed in evaluating.  
This step is to evaluate alternatives and 

criteria that are needed. The criteria serve as a 
consideration in making the selection of 
alternatives. The decision maker sets the criteria 
according to the needs and what has been 
determined. The criteria used for the selection came 
from an agricultural extension expert, Evrina 
Budiastuti, which was taken on a web page that she 
reviewed. The criteria used include Price, Number 
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of Seeds, Harvest Age, Growing Power, and Purity 
(Budiastuti, 2022). 

The decision criteria for evaluating 
alternatives are arranged in a specific conversion 
scale to facilitate the alternative selection process. 
Furthermore, the criteria are arranged in the form 
of a conversion scale, as shown in Table 1 below. 
The conversion value used uses a scale of 1 to 5, 
where the value is 1 = Very Not Good, 2 = Not Good, 
3 = Enough, 4 = Good and 5 = Very Good. 
 

Table 1. Criteria for Selection of Hydroponic 
Vegetable Seeds 

Criteria Range Value  

Price 

< 5,000 5 
>= 5,000 and < 10,000 4 
>= 10,000 and < 15,000 3 
>= 15,000 and < 20,000 2 
>= 20,000 1 

Number of 
Seeds 

< 100 seeds 1 
>= 100 and < 200 seeds 2 
>= 200 and < 300 seeds 3 
>= 300 and < 400 seeds 4 
>= 400 seeds 5 

Harvest 
Age 

< 25 days 1 
>= 25 days and < 50 days 2 
>= 50 days dan < 75 days 3 
>= 75 days dan < 100 days 4 
>= 100 5 

Growing 
Power 

< 20% 1 
>= 20% and < 40% 2 
>= 40% and < 60% 3 
>= 60% and < 85% 4 
>= 85% 5 

Purity 

< 30% 1 
>= 30% and < 60% 2 
>= 60% and < 80% 3 
>= 80% and < 95% 4 
>= 95% 5 

 

3) Determine the weight of the criteria or the level 
of importance of each criterion.  

The significance of the criteria is 
sometimes called the weight of the criteria. The 
decision maker will determine the weight of each 
criterion to determine the level of importance of 
each criterion. Each criterion is rated on a scale of 
importance between 1 to 5, where the score is 1 = 
Very Not Important, 2 = Not Important, 3 = Fairly 
Important, 4 = Important, and 5 = Very Important. 
Table 2 of the level of importance that the decision-
maker has determined. 
 
 
 
 

Table 2. Criteria Weight 
Criteria Level of Interest Weight 

Value 

Price Important 4 

Number of Seeds Not Important 2 

Harvest Age Important 4 

Growing Power Fairly Important 3 

Purity Not Important 2 

  
4) Determine the value of each alternative on each 

criterion in the form of scoring for each 
alternative. 

Furthermore, each alternative will be given 
a value for each criterion based on data from the 
alternative. Table 3 below is the value of each 
alternative for each criterion. 
 

Table 3. Alternative Values 
Alternative Criteria Value Conversion 

Benih Pedia - 
Scallion 

Price 8,000 4 
Number of 
Seeds 

100 2 

Harvest Age 60 days 2 
Growing 
Power 

80% 4 

Purity 95% 5 

Infarm- 
Kangkung 

Seeds 

Price 11,000 3 
Number of 
Seeds 

350 4 

Harvest Age 30 days 4 
Growing 
Power 

80% 4 

Purity 90% 4 

Ninufarm - 
Japanese 
Spinach 

Price 6,000 4 
Number of 
Seeds 

40 1 

Harvest Age 35 days 4 
Growing 
Power 

80% 4 

Purity 90% 4 

Cap Panah 
Merah - 

Pakchoy F1 

Price 13,000 3 
Number of 
Seeds 

1000 5 

Harvest Age 50 days 3 
Growing 
Power 

85% 5 

Purity 90% 4 

Potme Farm - 
Kale Dwarf 

Curly 

Price 17,000 2 
Number of 
Seeds 

100 2 

Harvest Age 60 days 3 
Growing 
Power 

85% 5 

Purity 95% 5 

 
5) We are finding each alternative's Total Value 

(TV) and ranking the results of these values. 
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The next step is calculating the Total Value 
(TV) using equation (1). The following is calculating 
the Total Value (TV) for each alternative. 

 
𝑇𝑉1 = 44 + 22 + 24 + 43 + 52 = 365 
𝑇𝑉2 = 34 + 42 + 44 + 43 + 42 = 433 
𝑇𝑉3 = 44 + 12 + 44 + 43 + 42 = 593 
𝑇𝑉4 = 34 + 52 + 34 + 53 + 42 = 328 
𝑇𝑉5 = 24 + 22 + 34 + 53 + 52 = 251 

 
Based on these results, the highest Total 

Value (TV) was obtained, namely TN4 or the 
alternative Ninufarm - Japanese Spinach. The 
highest Total Value (TV) is the best alternative. 
Furthermore, based on the results of TV, a ranking 
table is arranged as in Table 4 below. 
 

Table 4. Alternative Ranking Results 
Alternative Total Value 

(TV) 
Rank 

Ninufarm - Japanese Spinach 593 1 
Infarm- Kangkung Seeds 433 2 
Benih Pedia - Scallion 365 3 
Cap Panah Merah - Pakchoy F1 328 4 
Potme Farm - Kale Dwarf Curly 251 5 

 
Then, the Exponential Comparison Method 

is implemented into a decision support system 
using the PHP programming language with Adobe 
Dreamweaver text editor and database using 
MySQL. The dashboard interface or the main menu 
of the DSS for selecting hydroponic vegetable seeds 
is shown in Figure 3 below. 

 

 
Figure 3. DSS Dashboard Interface for Hydroponic 

Vegetable Seed Selection 
 

In the dashboard interface in Figure 3, 
some features exist in the DSS for selecting 
hydroponic vegetable seeds. These features include 
Alternative Data, Criteria Data, Vendor Assessment, 
and Calculation of the Exponential Comparison 
Method. The Dashboard feature is the main menu of 
the system, which displays information about the 
number of alternatives, a list of criteria, alternative 
values, decision results and a graph of the results of 

calculations using the Exponential Comparison 
Method. The user can add, change, and delete 
criteria data in this feature. Then the user can 
manage the criteria data on the Criteria Data menu, 
as shown in Figure 4. 
 

 
Figure 4. Criteria Data Feature Interface 

 
Furthermore, users can manage alternative 

data on the Alternative Data menu. Through this 
feature, users can add, edit and delete alternatives. 
After the alternative is filled in, the user can assign 
a value to the alternative through the Value feature. 
The user will provide a value for each alternative 
based on the criteria specified in this feature. After 
the user assigns a value to each alternative, the user 
can see the calculation process generated by the 
Exponential Comparison Method on the system 
through the Calculation Process menu. This menu 
will display the calculation process and alternative 
rankings. They show the characteristics of the 
Exponential Comparison Method's calculation 
process, shown in Figure 5. 
 

 
Figure 5. Exponential Comparison Method 

Calculation Process Interface 
 
The calculations on the system show the same 
results as calculations using manual calculations. 
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Thus, the calculation of the Exponential Comparison 
Method generated by the system is declared valid. 
Next will be testing the system. This stage is to 
ensure that the system is error-free. Tests carried 
out are through black-box testing based on system 
functions. The test results show in Table 5. 
 

Table 5. Test Results Using Black-Box Testing 
No Test Case Functionality Result 
1 Dashboard Displays the main 

menu, dashboard, 
and DSS 
hydroponic 
vegetable seed 
selection features. 

Valid 

2 Criteria 
Data  

The system can 
manage criteria 
such as adding, 
changing and 
deleting data. 

Valid 

3 Alternative 
Data 

The system can 
manage 
alternatives such as 
adding, modifying, 
and deleting 
alternative data. 

Valid 

4 Alternative 
Value 

The system can 
manage alternative 
values such as 
adding, changing, 
and deleting 
alternative value 
data. 

Valid 

5 Calculation 
Process 

The system 
displays the 
calculation process 
of the Exponential 
Comparison 
Method approach 

Valid 

6 Ranking 
Results 

The system 
displays the 
ranking results for 
each alternative 

Valid 

 
The test results in Table 5 show that all the 

test features have been running well, with all test 
cases with the status of Valid. The decision support 
system for selecting hydroponic vegetable seeds has 
been running well. 

 
CONCLUSION 

 
This study implements the Exponential 

Comparison Method on DSS selection of vegetable 
seeds for hydroponics. The Exponential Comparison 
method can perform a priority order of decision 
alternatives based on existing criteria and 
distinguish each alternative's value in contrast. In 

addition, the system can generate calculations with 
a valid Exponential Comparison Method because 
the results are by manual calculations. The system 
developed is based on a website with facilities such 
as data management criteria, weights, alternatives, 
alternative assessments, the Exponential 
Comparison Method calculation process, and each 
alternative's ranking results. Based on the black-
box testing technique, it shows that the system built 
has been running well. 
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