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three alternative flower shops based on ten criteria, namely accessibility, price,
product quality, product availability, service, store reputation, promotions and
discounts, availability, operating hours, and transaction security. Data were
obtained from a survey to university students. The analysis results show that
Poppy Florist Bali is the best choice with the highest net flow value, followed
by Flora Flower Boutique and Anya Florist. The PROMETHEE method is proven
to provide a transparent, structured, and effective approach in supporting
strategic decision making, thus providing relevant recommendations for flower
shop business development.
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INTRODUCTION

The selection of the right flower shop is one of the key factors in meeting the needs
of various groups, including students, lecturers, and the community around the campus. The
ideal florist is able to provide quality services, provide fresh products, and offer competitive
prices. However, choosing the best florist is not an easy task, especially when it comes to
considering various factors that affect each other, such as accessibility, price, product quality,
and availability of additional services. The right decision can provide significant benefits, both
in terms of time efficiency and customer satisfaction.

One of the main challenges in choosing the best florist is the difference in
characteristics among the available alternatives. For example, a florist with lower prices may
have insufficient product quality or be in a hard-to-reach location. Conversely, stores with
superior product quality often charge higher prices. In these situations, it is important to
consider various criteria thoroughly to ensure the decision made is in line with needs and
preferences.
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In addition, many consumers still rely on intuition or personal recommendations when
it comes to choosing a florist. While this approach is sometimes successful, decisions based
solely on intuition are often suboptimal, especially when they involve many choices and
criteria(Sudipa et al., 2021; Sudipa, Widiantari, et al., 2024; Wijaya et al,, 2022) . Therefore,
a systematic and data-driven method is needed to support more effective and objective
decision making.

To overcome these problems, the multi-criteria decision making (MCDM) method can
be an effective solution(Putra et al., 2023; Sudipa, Wardoyo, et al., 2023; Wardah, 2022) .
MCDM allows decision makers to systematically evaluate various alternatives by considering
relevant criteria. One popular and widely used MCDM method in the context of site selection
is the PROMETHEE (Preference Ranking Organization Method for Enrichment Evaluations)
method. This method is designed to assist decision makers in comparing alternatives based
on a number of predetermined criteria that are weighted according to their importance
(Harjanti et al., 2023; Sartika, 2018; Sudipa et al., 2020).

The PROMETHEE method works by comparing each pair of alternatives based on
certain criteria, calculating a preference value to assess how good one alternative is
compared to another(Rodiah et al., 2021) . From the results of these calculations, this method
produces outflow (the strength of alternative dominance based on other alternatives) and
inflow (the dominance of other alternatives based on an alternative). The difference between
outflow and inflow, called net flow, is used to determine the final ranking of the evaluated
alternatives.

The main advantage of the PROMETHEE method lies in its simplicity in handling
multiple criteria that are contradictory in nature(Mujilahwati et al., 2019; Piantari et al., 2024;
Sudipa, Riana, et al., 2023) . For example, in the case of flower shop selection, criteria such
as accessibility, product quality, and store reputation may need to be maximized, while those
for price need to be minimized. PROMETHEE allows decision-makers to handle these
situations in a logical and structured way. In addition, the method is also flexible as it can be
used for both quantitative and qualitative data, making it well-suited for different types of
business decisions (Muni et al., 2024).

The PROMETHEE (Preference Ranking Organization Method for Enrichment
Evaluations) method is one of the highly effective multicriteria decision-making methods for
evaluating alternatives based on a number of criteria.

This research aims to provide a solution based on the challenge of selecting the best
flower shop in the INSTIKI campus area by applying the PROMETHEE method. The main
objective of this research is to identify the most optimal flower shop based on a number of
predetermined criteria, so that it can support more effective and data-driven decision making.
By using the PROMETHEE method, this research not only produces a comprehensive analysis
but also provides strategic recommendations that are relevant to the development of the
flower shop business. The results of this study are expected to help business people avoid
mistakes in choosing a store or location, minimize the risk of loss, and maximize profit
opportunities through the selection of flower shops that suit the needs of the campus
community.

In the context of this research, some of the criteria used to evaluate location
alternatives include accessibility, price, product quality, product availability, service, store
reputation, promotions and discounts, delivery availability, operating hours, and transaction
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security. These criteria were chosen because they are considered to have a significant
influence based on the success of a business in a particular location. Weights are assigned
to each criterion to reflect its level of importance, and the PROMETHEE method is used to
calculate the preference value of each alternative. This process allows decision-makers to
obtain store recommendations that are based on a transparent and systematic
analysis(Kartini et al., 2022; Maulidah et al., 2024; Widyastuti et al., 2019) . In addition to
providing optimal flower shop recommendations, this research also aims to apply the
PROMETHEE method in the context of business decision-making, so that it can serve as a
reference for the development of similar applications in the future. This approach not only
offers a practical solution for a specific case study, but also contributes to the enrichment of
literature related to multi-criteria-based decision-making methods in a business context
(Budiman et al., 2024; Putri et al., 2024; Radhitya et al., 2022; Sudipa, Prananda, et al., 2024).

METHOD

The PROMETHEE (Preference Ranking Organization Method for Enrichment
Evaluation) method is a multicriteria decision-making method used to rank alternatives based
on competing criteria(Ahmad et al,, 2023; Kurniawan et al., 2021; Mahendra, Hariyono, et al.,
2023; Sudipa, Kharisma, et al., 2023) . This method allows decision makers to choose the
best alternative by considering preferences on each criterion, both maximization (gains) and
minimization (losses). PROMETHEE has advantages in terms of ease of implementation,
flexibility, and intuitive results, making it suitable for cases such as the selection of the best
flower shop in the INSTIKI campus area, which involves many criteria and alternatives.

Stages of the PROMETHEE Method
There are stages that must be carried out by decision makers to get selection results with
the PROMETHEE method (Mahendra, Wardoyo, et al., 2023; Sudipa et al., 2022; Sudipa,
Pangaribuan, et al., 2023).
1. Identification of Criteria and Alternatives
The initial stage involves identifying relevant criteria for site evaluation and site
alternatives to be analyzed. Each criterion is grouped based on its orientation, namely
maximization or minimization.
2. Weighting of Criteria
Weights are assigned to reflect the importance of each criterion. Weights can be
determined using methods such as AHP (Analytical Hierarchy Process) or based on
expert interviews.
3. Assessment of Alternatives based on Criteria
Quantitative or qualitative data for each alternative is evaluated based on each
criterion. This data can come from surveys, statistics, or field observations.
4. Calculation of Difference in Value and Preference Function
The preference function is used to measure the extent to which an alternative is
preferred over other alternatives on each criterion. This function considers the
difference between alternative values.
5. Global Preference Index Calculation
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The global preference index is calculated by combining inter-alternative preferences
using criterion weights.

6. Outflow and Inflow Calculation
The outflow value (¢ +) reflects how dominant an alternative is compared to others,
while inflow (¢ -) shows how dominated an alternative is by others .(Huzaeni et al,,
2021)

7. Determination of Net Flow
Net flow (¢ ) is calculated by subtracting inflow from outflow. The alternative with
the highest net flow is the best .(Mayangsari, 2021)

Equation Method:
1. Difference Between Alternative Values:

d = pl—p2 (1)

2. Preference Function:
_ (0jikad <0
H(d) = {d jikad >0 (2)

3. Global Preference Index:
¢ (a,b) = Y, mi Pi(a,b):vabeA (3)

4. Outflow:

$*(a) =— T o(a;,x)x €A (4)
5. Inflow:

¢~(a)) =—To(a;,x)x €A (5)
6. Netflow:

¢(a) = 9% (ay) — ¢~ (a1) (6)

Flowchart of Method Stages
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Figure 1. Stages of the Method

Data Source
The data sources in this research come from:
a. Primary Data: A survey using a questionnaire addressed to students, lecturers, and
the community around the INSTIKI campus as respondents.
b. Secondary Data: Local statistics, government reports, regional data, or relevant
previous research results to provide additional context regarding the INSTIKI campus
area and its surrounding market potential.

RESULTS AND DISCUSSION
Alternative Data
In this study, the authors identified four florist alternatives that were considered to
support the decision.

Table 1. Alternatives

Alternatives Description
Al Anya Florist
A2 Flora Flower
Boutique
A3 Poppy Florist Bali
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a. Anya Florist: Strategic location near campus, high accessibility, premium product
quality, fast service, and often provide special promotions for students.

b. Flora Flower Boutique: Located in a suburban area with affordable prices, standard
product collection, good service, and occasional promotions.

c. Poppy Florist Bali : Developed area with low prices, high quality flowers, professional
service, and a focus on fast delivery.

Criteria Data
The criteria in this study include:

8.

Table 2 . Criteria

Criteria Description
C1 Accessibility (max)
C2 Price (min)
Cc3 Product quality (max)
C4 Product availability (max)
C5 Service (max)
C6 Store reputation (max)
c7 Promotion and discount (max)
c8 Delivery availability (max)
Co Operating hours (max)
C10 Transaction security (max)

Accessibility (max)

Measures ease of access to the flower shop, including proximity to campus and
availability of public transportation.

Price (min)

Assess the level of affordability of products and services offered by the flower
shop.

Product quality (max)

Evaluate the freshness and beauty of the flowers offered.

Product availability (max)

Measures the diversity and completeness of the types of flowers or flower
arrangements available at the shop.

Service (max)

Assess the quality of service, including staff friendliness, speed of service, and
additional services such as delivery.

Store reputation (max)

Based on customer reviews, testimonials, or reputation on social media.
Promotions and discounts (max)

Assess how often the store provides promotions, discounts, or loyalty programs
to customers.

Delivery availability (max)
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Measures the flexibility and speed of delivery services for areas around the
campus.

9. Operating hours (max)
Assesses whether the store's opening hours suit the needs of students and the
campus community.

10. Transaction security (max)
Measures the convenience and security of the payment process, including digital
payment options.

Weight Data

Weights are assigned based on the importance of the criteria, for example:

Table 3. Weight

Criteria Description Weight
C1 Accessibility 0.095
C2 Price 0.238
C3 Product Quality 0.238
C4 Product 0.048

Availability
C5 Service 0.143
Co6 Store Reputation 0.048
Cc7 Promotion and 0.048
Discount
c8 Delivery 0.095
Availability
C9 Operating Hours 0.024
C10 Transaction 0.024
Security

Assessment Criteria
The criteria used are:

1.

w

Accessibility (C1) - Measures the ease of access to the flower shop, including
proximity to campus and availability of public transportation.

Price (C2) - Assesses the level of affordability of products and services offered by the
flower shop.

Product Quality (C3) - Evaluates the freshness and beauty of the flowers offered.
Product Availability (C4) - Measures the diversity and completeness of the types of
flowers or flower arrangements available at the shop.

Service (Ch) - Assesses the quality of service, including staff friendliness, speed of
service, and additional services such as delivery.

Store Reputation (C6) - Based on customer reviews, testimonials, or reputation on
social media.

Promotions and Discounts (C7) - Assess how often the store provides promotions,
discounts, or loyalty programs to customers.
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8. Delivery Availability (C8) - Measures the flexibility and speed of delivery services for

areas around the campus.
9. Operating Hours (C9) - Assesses whether the store's opening hours suit the needs of

students and the campus community.
10. Transaction Security (C10) - Measures convenience and security in the payment
process, including digital payment options.

Alternative Assessment Data

Table 4 . Alternative Assessment
Alternatives Cl1 C2 C3 C4 C5 Co C7 C8 (C9 cC10

P1 1 4 5 4 4 3 2 1 3 5
P2 5 4 4 1 3 1 2 3 4 4
P3 1 3 5 4 3 2 2 4 1 5

Calculation Steps with PROMETHEE Method
Calculating the Difference in Value for Each Pair of Alternatives
The first step is to calculate the difference in values between alternatives for each criterion.
Here are the results:
Criterion C1 (Accessibility):
PlvsP2=1-5=-4
PlvsP3=1-1=0
P2vs P3=5-1=4
Criterion C2 (Price):
PlvsP2=4-4=0
PlvsP3=4-3=1
P2vs P3=4-3=1
Criterion C3 (Product Quality):
PlvsP2=5-4=1
Plvs P3=5-5=0
P2 vs P3 =4-5=-1
Criterion C4 (Product Availability):
PlvsP2=4-1=3
Plvs P3=4-4=0
P2 vs P3=1-4=-3
Criterion C5 (Service):
PlvsP2=4-3=1
PlvsP3=4-3=1
P2vs P3=3-3=0
Criterion C6 (Store Reputation):
Application of PROMETHEE Method to Support the Best Flourist- Ni
Kadek Shely Prastikayaniet, al

8



Application of PROMETHEE Method to Support the Best Flourist

PlvsP2=3-1=2
Plvs P3=3-2=1
P2vs P3=2-1=-1
Criterion C7 (Promotion and Discount):
PlvsP2=2-2=0
Plvs P3=2-2=0
P2vs P3=2-2=0
Criterion C8 (Delivery Availability):
PlvsP2=1-3=-2
P1vs P3=1-4=-3
P2 vs P3 =3-4=-1
Criterion C9 (Operating Hours):
Plvs P2 =3-4=-1
Plvs P3=3-1=2
P2vs P3=4-1=3

Criterion C10 (Transaction Security):
PlvsP2=5-4=1
P1vs P3=5-5=0
P2 vs P3 =4-5=-1

Determine the Preference Function

For simplicity, we use the usual criteria, where:

_ (0jikad <0
H(d) = {djikad >0

Description:
H(d) : Criterion difference function
d : Difference in criteria value

Ni Kadek Shely
Prastikayaniet et al

By using the formula, so as to perform calculations for all criteria and alternatives, we will
get a table that shows the preference value for each pair of alternatives.

Table 5 . Preference Value

Alternative C1 C2 C3 C4 C5 C6 C7 C8 C9 Cl0
(P1, P2) 4 0 1 3 1 2 o 2 -1

(P1, P3) 0 1 0 0 1 1 o -3 2 0
(P2, P1) 4 o -1 -3 -1 -2 0 2 1 -1
(P2, P3) 4 1 -1 3 o0 -1 o0 -1 3 -1
(P3, P1) o -1 o0 o -1 -1 o0 3 2 0
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(P3,P2) -4 -1 -1 3 0 1 0 1 -3 0

After finding the preference frequency for each alternative, the next step is to perform data
processing "coefficients," which aims to integrate the preference values that have been
calculated previously.

Table 6 . Conference Results
Cl C2 C3 C4 Cb Cob C7 (C8 C(C9 C10 Result

0 0 1 1 1 1 0 0 0 1 0,5

0 1 0 0 1 1 0 0 1 0 0.4

1 0 0 0 0 0 0 1 1 0 0.3

1 1 0 0 0 0 0 0 1 0 0,3

0 0 0 0 0 0 0 1 0 0 0.1

Calculating Multicriteria Preference Index

After conducting dichotomies and integrating preference values for each alternative, the
next step is to determine the preference index. This preference index is a measure that
describes how much preference one alternative has compared to other alternatives based on
predetermined criteria.

Table 7 . Multicriteria Preference Index

Alternative P1 P2 P3
P1 0,5 0,4
P2 0,3 0,3
P3 0,1 0,3

Calculating Outflow (¢ +) and Inflow (¢ -)
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The value of outflow (¢ +) reflects how dominant an alternative is compared to others,
while inflow (¢ -) shows how dominated an alternative is by others.

Table8 . Outflow

Alternatives Outflow
P1 0,9
P2 0,6
P3 0,4

Table9 . Inflow

Alternative Inflow
P1 0,4
P2 0,8
P3 0,7

Calculating Netflow ¢(a)

TablelO . Netflow

Alternative Netflow
P1 -5
P2 0,2
P3 0,3

Final Calculation Result

Tablell . Final Calculation Result

Location Outflow (¢ +) Inflow (¢ -) Net Flow (a)¢ Rank
Anya Florist 0,9 0.4 -5 3
Flora Flower Boutique 0,6 0.8 0,2 2
Poppy Florist Bali 0.4 0,7 0,3 1
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CONCLUSION

The integration of Artificial Intelligence and Internet of Things technologies offers a
transformative approach to water level monitoring and flood prediction. Al-assisted loT
systems enhance the capability to collect, analyze, and interpret environmental data in real-
time, leading to more accurate and timely flood warnings. While promising, the
implementation of these systems faces challenges related to data quality, infrastructure, and
computational demands. Future research should focus on developing robust, scalable, and
cost-effective solutions that can be deployed in diverse environments to mitigate the risks
associated with flooding. This research successfully applied the PROMETHEE method to
support decision-making in determining the best flower shop in the INSTIKI campus area.
The analysis conducted using ten main criteria, such as price, product quality, service,
accessibility, and delivery availability, provides objective and data-based results. From the
results of the net flow value calculation, Poppy Florist Bali emerged as the best choice with
a net flow value of 0.3, reflecting its excellence in offering affordable prices, fresh and
attractive flower quality, professional services, and focus on fast delivery, making it very
suitable for the needs of students and the community. In second place, Flora Flower Boutique
earned a net flow score of 0.2. Although this shop performs well, some aspects such as
product availability and service quality are still not as strong as Poppy Florist Bali.
Meanwhile, Anya Florist came in last with a net flow value of -5, indicating that this shop has
significant shortcomings in various criteria, such as price, service, and delivery, making it less
recommended as a top choice. The results of this study confirm that the PROMETHEE method
is an effective and structured tool in supporting multicriteria decision making. By providing
clear recommendations based on comprehensive analysis, this research not only helps
businesses in choosing the best florist, but also makes an academic contribution to the
literature related to strategic decision-making.
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