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Abstract - Eduture is a startup focused on 
educational toys with local Indonesian value. Eduture 
faces the growing Indonesian educational toy industry, 
which is projected to exceed USD 2 billion by 2029. 
Currently, Eduture's vendor selection, especially for 
packaging boxes, remains a challenge. The main 
problems faced are a 30% defect rate in the initial 50 
production batches and high costs that reach 43.2% 
of the total cost of production (COGS). Therefore, this 
research aims to evaluate and select the best vendor 
using the Weighted Sum Model (WSM) as a Multi-
Criteria Decision-Making (MCDM) approach. This 
research was conducted through a literature review, 
FGDs with internal company members from Eduture. 
The FGDs resulted in eight main criteria: quality, cost, 
durability, safety, flexibility, delivery, color accuracy, 
and reliability. Each vendor was evaluated based on a 
score of 0–100. The final WSM calculation results 
showed that VBG was the best alternative with the 
highest score of 84.438, followed by RPI with a score 
of 77.416, and CAI as the last choice with a score of 
43.895. These findings are expected to help Eduture 
in managing production more efficiently 
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I.  INTRODUCTION 
 

 The Indonesian educational toy industry has 
shown consistent growth, with Statista (2025) 
projecting total revenue to exceed USD 2 billion by 
2029. This trend is driven by growing parental 
awareness of early childhood development and 
increased spending on educational aids. Globally, the 
non-digital educational toy market is also growing, 
with an estimated compound annual growth rate 
(CAGR) of 8.54% from 2023 to 2030 (Grand View 
Research, 2023), reflecting the growing demand for 
learning-based play experiences.  
 Eduture, a startup producing educational toys 
based on Indonesian cultural values, faces production 
challenges for children aged 3–5 years, demanding 

durable, safe, visually appealing, and pedagogically 
effective products. Packaging is a crucial component, 
not only as protection but also as part of the play 
experience, requiring high standards of materials, 
color accuracy, and assembly safety, which impact 
costs and operations. To address this, Eduture 
outsources packaging production to external vendors 
to focus on product innovation and market 
development. The success of this strategy relies 
heavily on selecting the right vendor, considering 
quality, delivery reliability, flexibility, cost efficiency, 
safety, and visual accuracy. This study uses the 
Weighted Sum Model (WSM) method to identify the 
packaging vendor that best aligns with the company's 
operational goals and educational mission. 
 
 

II. LITERATURE REVIEW 
 

A. Toy Box Packaging 

 Toy packaging design and durability play a critical 
role in meeting functional standards and consumer 
expectations, influencing criteria such as quality, print 
accuracy, and ease of assembly. To remain 
competitive, packaging must be cost-effective, child-
safe, and adaptable to design changes, while also 
addressing sustainability and shipping efficiency. 
Consistency across these factors not only enhances 
product performance but also supports consumer trust 
and operational efficiency (Suzianti et al., 2019). 
 
B. Outsourcing And Vendor Selection 

 Outsourcing improves efficiency in creative and 
toy manufacturing, but vendor selection involves 
balancing cost, lead time, and quality (Wadhwa & 
Ravindran, 2007). For Eduture, packaging impacts 
product protection and brand image, so vendor 
selection must consider color accuracy, safety, and 
sustainability. A structured decision framework helps 
ensure alignment with functional, regulatory, and 
branding priorities. 
 
C. Multi-Criteria Decision Making (MCDM) 

 Multi-Criteria Decision Making (MCDM) provides a 
structured approach to complex vendor selection, 
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considering factors such as cost, quality, delivery, 
safety, and sustainability. Common methods include 
AHP, fuzzy logic, and hybrid models such as fuzzy-AHP 
(Zhu et al., 2021), which integrates quantitative and 
qualitative aspects such as child safety and 
environmental compliance for objective packaging 
evaluation (Taherdoon & Mandanchian, 2013). 

 

Figure 1 Multi-Criteria Decision-Making Step (Taherdoon & 
Mandanchian, 2013) 

 
D. Weighted Sum Model 

 The Weighted Sum Model (WSM) is a simple and 
practical MCDM method (Chagas & Wagner, 2020). It 
calculates each alternative’s score by multiplying 
criterion weights with performance ratings, then 
summing the results (Suzianti, Hidayat & Indrawati, 
2019). Suitable for comparable units, WSM is 
resource-efficient, transparent, and easily 
implemented, making it ideal for SME vendor selection 
(Chourabi, Dakhli & Aloui, 2018). 
 

E. Previous Research Studies 

Table I Previous Research Study 

Author Publish 
Year 

Factor 

Ahmed & 
Amir 

2021 Flexibility to design 
changes 

Li & Chung 2010 Reliability, Cost, 
Flexibilit. 

Patel 2023 Packaging quality, 
regulatory compliance, 
environmental safety, 
production consistency, 
print durability 

Götz & Stich 2015 Packaging cost, resource efficiency,  
Puspita & 
Retnowati 
Guo 
 
Papageorgi
ou, Teochari 
et al.  

2025 
 
2008 
 
2023 

Material durability, recyclability 
Color printing accuracy, image 
clarity, material surface 
interaction, 
bio-based materials, recyclability, 
compostability, carbon impact of 
packaging 

 

 
 
 
 
 
 
 

F. Criteria Definition 

Table II Criteria Definition 

Criteria Author Definition 

Quality  Ahmed & Amir, 
(2021) 

Meets material, size, and 
design specs. 

Cost Patel (2023) Affordable pricing and 
logistics. 

Durability 
 
Safety 
 
Flexibility 
 
Delivery 
 
Sustainability 
 
Color Accuracy 

Puspita et al 
(2025) 
Li and Chung  
(2010) 
Li and Chung  
(2010) 
García-Arca et 
al (2017) 
Papageorgiou 
et al (2023) 
Guo (2008) 

Withstands child use and 
pressure 
Complies with child-safe 
standards. 
Adapts to changes in 
design and order. 
On-time and consistent 
fulfillment. 
Uses eco-friendly materials. 
Matches visual design 
precisely. 

 
 

G. Conceptual Framework 
 

 
 

Figure 2 Conceptual Framework 

 This study focuses on the selection of Eduture 
packaging box vendors, using eight criteria: quality, 
cost, durability, security, flexibility, delivery, 
sustainability, and color accuracy, identified through a 
literature review. These criteria reflect Education's 
operational and brand priorities, which formed the 
basis for the evaluation using the Weighted Sum 
Method (WSM).  
 
 

III. METHODOLOGY 
 

A. Research Design 
This study adopted a case study approach focusing 

on Education's vendor selection for packaging boxes 
used in its educational toy product, Getting to Know 
Indonesian Animals. A mixed-methods strategy was 
employed: qualitative data was collected through 
Focus Group Discussions (FGDs) and interviews with 
C-level executives (CEO, CMO, CFO), while quantitative 
input included data on cost, defect rates, and lead 
times. 
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Figure 3 Research Design 

 Eight key criteria were derived from previous 
studies and validated through expert discussions. 
These criteria were then prioritized using a 
questionnaire, resulting in weighted scores the vendor 
evaluation used the Weighted Sum Method (WSM) 
because it aligns with the company's current needs, is 
transparent, and relies on the expertise of experts who 
are still in the early stages of building businesses in 
the related industry. The analysis was conducted in 
Microsoft Excel. The results provide a decision 
framework and implementation plan for selecting an 
outsourcing partner that aligns with Eduture's 
standards. 
 
B. Data Analysis Method 

In this study, the Weighted Sum Method (WSM) was 
applied to determine the most suitable packaging 
vendor for Education's educational toy products, along 
with its essential selection criteria. According to 
Fishburn (1967), WSM is one of the simplest and most 
effective Multi-Criteria Decision Making (MCDM) 
methods for evaluating alternatives when all criteria 
can be expressed in comparable or normalized units. 
The implementation of WSM in this study followed four 
main steps: 

 
1. Structuring the decision problem into a weighted 

scoring model:  
 The vendor selection problem was modeled 
with eight primary criteria as influencing factors. 
These criteria reflect Education's operational 
needs and brand value. 
 

2. Gathering expert input to assign weights to each 
criterion:  
 A questionnaire was distributed to Eduture's 
C-level executives (CEO, CMO, and CFO) following 
a Focus Group Discussion (FGD). Expert ranked 

the importance of the criteria, and weights were 
calculated based on the average score. 

 

 

Figure 4 Fuzzy Number Value 

3. Vendor assessment based on criteria:  
 Three alternative vendors were 
assessed using qualitative assessments and 
quantitative data (such as cost, lead time, and 
defect rate). Each vendor received a score for 
each criterion on a normalized scale from 0 to 
1. 

 

Eq. 1 Normalization Formula 

● 𝑤𝑗 is the normalized weight of the jth 
criterion, 

● 𝑥𝑗 is the average fuzzy value of the jth 
criterion,  

● 𝑛 is the total number of criteria (in this case, 
8 criteria). 

Table III Criteria Definition 

 
 

 
4. Calculation of total weighted scores and 

ranking of alternatives:  
 Each vendor's final score was 
calculated by summing the product of the 
normalized performance scores and the 
weights for each criterion. The vendor with 
the highest total weighted score was selected 
as the most suitable partner for Education. 
 

 

Eq. 2 Weighted Sum Calculation 
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● i refers to the index of the evaluation criteria 
(e.g., cost, quality, delivery). 

● Weight₍ᵢ₎ represents the relative importance of 
each criterion, determined based on strategic 
priorities and expert input. The total weight of 
all criteria must equal 100% or 1.0. 

● Score is the vendor’s performance rating for 
the i-th criterion, usually on a scale (e.g., 1–5 
or 1–10) where a higher score indicates 
better performance. 

 
 

IV. FINDINGS AND DISCUSSION 
 

A. Minimum Alternative Selection 

From the 5 packaging vendors that have been 
contacted by the author, 3 suppliers were selected 
that met Eduture's minimum criteria as potential 
production suppliers. The initials of the vendors that 
have been initially selected are CAI, RPI and VGB. 
These are the candidate vendors that were selected 
and used as alternatives and vendor selection was 
carried out to meet Eduture's needs based on WSM 
method. 

Table IV Alternatives Candidate 

Initial 
Vendor 

Customize 
Box 
Packaging 

MOQ 
Level in 
50 Pcs 

Adjustment 
Sample 
Before 
Agreement 

Candidate 
Approval 

CAI V V V APPROVED 

RPI V V V APPROVED 

RDK V  V REJECT 

VBG V V V APPROVED 

MHD V   REJECT  

  
  
B. Criteria Validation 

 Through two rounds of focus group discussions 
(FGDs) with Eduture's top management (CEO, CMO, 
CFO) using an Executive Opinion Jury approach, eight 
final vendor selection criteria were established. The 
first round resulted in five key criteria: quality, cost, 
durability, safety, and color accuracy, with flexibility 
maintained despite challenges for smaller vendors. 
Differing views on delivery and sustainability led to the 
second round, which decided to retain delivery as a 
separate criterion, remove sustainability, and add 
reliability to assess vendor professionalism, 
communication, and consistency. These criteria will 
form the basis for evaluating packaging vendors using 
the Weighted Sum Method (WSM). 

 

Table V Detailed Criteria 

 
 

C. Weighted Sum Model Method 
 

 
 

Figure 5 Decision Tree 

 After collecting data in the previous chapter, three 
alternative vendors and eight key criteria were 
identified for the vendor selection process that met 
Eduture's production needs. All of these elements 
were then summarized into one primary objective: 
determining the best manufacturing partner for 
Eduture's educational toy packaging. To simplify the 
assessment process, a decision hierarchy model will 
be developed, as shown in the following figure. The 
first level (topmost) represents the ultimate goal: 
selecting the best vendor. The second level contains 
eight selection criteria validated in Focus Group 
Discussions (FGDs), including quality, cost, durability, 
safety, flexibility, delivery, color accuracy, and 
reliability. The third level contains three alternative 
vendors, which will be evaluated based on these 
criteria. 
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 This model serves as the basic framework for the 
calculation process using the Weighted Sum Model 
(WSM). Through this approach, each vendor will be 
scored based on a combination of criteria weights and 
performance assessments, thus determining the 
vendor that best meets Eduture's strategic needs.  
 
1. Criteria Weighting Calculation 

 The criteria weighting process was based on 
the results of a Focus Group Discussion (FGD) 
involving three C-Level Executives from Eduture. 
Each expert was asked to rate the importance of 
each vendor criterion using a fuzzy numeric scale, 
ranging from 0 for "Very Unimportant" to 1 for 
"Very Important." This assessment aims to 
measure the relative weight of each criterion, 
which will later be used in the WSM calculation. 

Table VI Criteria Weighting Calculation 

 
 
 

2. Normalize the value 
After the assessment data from the three C-

Level Edutures was collected, a simple average 
calculation with equal weighting (1:1:1) was 
performed to determine the final weighting of 
each criterion. The result was that Cost and 
Reliability received the highest weighting (1.00), 
followed by Quality, Durability, Security, 
Flexibility, and Color Accuracy (0.9167), while 
Delivery received the lowest (0.8333). The next 
stage was to normalize the average score by 
dividing the fuzzy value of each criterion by the 
total fuzzy value of all criteria, so that the total 
weighting was 1. For the example, following 
normalization weight for Cost (7.416) is: 

 

 

Eq.3 Normalization Weight 

The fuzzy value of each criterion is divided by 

the total fuzzy value (∑x = 7.4167) to obtain the 
normalized weight. As a result, Cost and Reliability 
have the highest weight (0.135) which indicates 
the top priority on cost efficiency and vendor 
professionalism. Quality, Durability, Security, 
Flexibility, and Color Accuracy are equally 
weighted (0.124) as important aspects of 
maintaining product quality standards, while 
Delivery has the lowest weight (0.112), still 
considered but not the top priority. These weights 
are the basis for the final WSM calculation to 
determine the best Eduture vendor. 

Table VII Normalization Weighting Calculation 

 
 

 
3. Alternative Weight Calculation 

In an alternative calculation using the 
Weighted Sum Model (WSM), experts assess each 
vendor based on agreed-upon criteria through a 
questionnaire using a score of 0–100. Low scores 
indicate low suitability, and high scores indicate 
high suitability. Each expert receives 
comprehensive vendor information, including 
physical box samples, price proposals, production 
timelines, and the completeness of production 
facilities. 

Table VIII Expert 1 Scoring Table 

 

Table IX Expert 2 Scoring Table       
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Table X Expert 3 Scoring Table 

 
The tables reflect expert preferences based on 

Eduture’s needs and will be used in the final WSM 
calculation to select the best packaging vendor. 

 
Table XI Weighted Sum Calculation 

 

 
 
 Each vendor was evaluated based on eight 
weighted criteria using expert scores. VGB emerged as 
the top choice with the highest total score from all 
three experts, demonstrating its overall strength in key 
criteria of quality, cost, durability, flexibility, delivery, 
and reliability. 
 
4. Ranking the Alternative 

VGB achieved the highest ranking with a score of 
84.438, excelling in most key criteria and making it 
the best choice for Education packaging needs. RPI 
followed with a score of 77.416 as a backup 
candidate, while CAI achieved the lowest score with a 
score of 43.895, indicating a poor fit. VGB is an ideal 

vendor for improving production efficiency and 
packaging quality. 

Table XII Alternative Final Rank 

 
  
 

V.  CONCLUSION 
 

Eduture experienced operational issues with its 
initial packaging vendor, such as high defect rates and 
cost overruns that disrupted production efficiency and 
customer satisfaction. To address these issues, this 
study used the Weighted Sum Model (WSM) method 
to select the best packaging vendor. 

The process began with secondary data analysis, 
then validated through an Executive Opinion Jury 
method in two stages of focus group discussions 
(FGDs) and a questionnaire with Eduture's CEO, CFO, 
and CMO. The results identified eight key criteria basd 
on WSM analysis ranked cost and reliability as the 
highest priorities (weighted at 1.35).  
 Of the three alternatives, VBG emerged with a 
score of 84.438, followed by RPI and CAI. VBG's 
advantages in reliability, cost efficiency, and consistent 
quality make it an ideal choice to support Eduture's. 
 
Recommendation 

To ensure long-term success and continuous 
improvement in packaging outsourcing, the following 
actions are recommended: 

1. Establish Standard Operating Procedures 
(SOPs) for vendor selection to institutionalize 
decision-making and ensure consistency in 
future procurement processes. 

2. Regularly monitor vendor performance, 
focusing on error rates, fulfillment schedules, 
and communication standards, especially 
given Eduture's repetitive production cycle. 

3. Reinvest cost savings from improved 
packaging efficiency into product 
development and marketing to strengthen 
Eduture's competitive advantage. 

4. Avoid reliance on a single vendor by 
periodically reviewing vendor options and 
maintaining data backups to minimize supply 
chain risk. 
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5. Expand future research by involving more 
diverse stakeholders, comparing WSM with 
other MCDM methods (e.g., TOPSIS, 
PROMETHEE), and exploring more in-depth 
sub-criteria for each vendor attribute. 

 While this study provides a structured, data-driven 
foundation for Eduture's vendor strategy, it also leaves 
room for continuous refinement as the company 
grows. 
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