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Abstract  Pull type is production that is based on actual 
demand and requires a fast and precise manufacturing 
process in the system. The conventional method caused 
consumers‘ frequent dissatisfaction with the results and took 
long production times and high cost. The purpose of this 
study was to compare between the application for 
conventional methods and Computer Aided Process 
Planning (CAPP) method in pull-type production system. 
Starting with identifying the problems that exist in the results 
of observations in the field study, then setting the goal of 
improving the initial production method. Furthermore, the 
process was conducted by comparing production time using 
time study method and breaking even calculation. The 
results show that CAPP method obtained the reduction in the 
cost and time production than conventional methods.  

Keywords  Computer Aided Process Planning, 
Generative Management, Optimization, Pull-Type 
Production, Time Study 

1. Introduction
At present in the fashion industry, it is seen that most 

processes for making fashion production are still 
conventional and use the pull-type production system [1]. 
Conventional productions’ methods had caused consumers’ 
often dissatisfaction with the results, the length of time of 
production, and many costs incurred. Making the 
conventional design requires a long time, one of which is due 
to a lack of tools and technologies [2, 3].  

Along with technological development, the emergence of 
an alternative form of design makes design software, results 
constraints that occur on the design in the fashion industry 
with the conventional methods that could be overcome [4]. 
Process planning in the fashion industry was the liaison 
between the activities of the design and production of 

clothing. The process of producing clothes was planned to be 
optimal based on a variety of existing processes, so that the 
product could be produced at the right time with low 
production costs [5]. Of course, all the production processes 
will lead to the need for computer-based systems that can 
conduct this process planning function or called Computer 
Aided Process Planning (CAPP) [6].  

This study took a case study by comparing women's shirt 
manufacture by implementing conventional methods and 
computer aided process planning (CAPP) through the design 
process, time, and cost required in the production process. 

2. Research Methods
This research included quantitative comparative research, 

which provided a calculation of a number of data sets for 
research results, which are then analyzed and compared with 
real conditions and used to provide a solution [7]. This 
quantitative research focused on the best production process 
to see the time and benefits generated [8]. 

The first step in this research was to conduct literature and 
field studies to identify problems. In this study, the problems 
rose were the length of time and the amount of costs incurred 
for the production process with conventional methods, so the 
proposed methods were required to overcome these 
problems. The proposed method was the use of computer 
aided process planning (CAPP), while the parameters 
analyzed in this study were the time and cost of the 
production process. 

Data collected included data on the number of requests, 
manufacturing process, production time, production costs, 
production facilities, and the number of HR. The next step 
was analyzing the production process using the operation 
process chart (OPC) approach, determining the standard time 
using the time study approach, and calculating the total 
production costs, as well as the break-even point in the 
conventional method and the CAPP method. 
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CAD is a technology related to the use of computer 
systems to assist in the creation, modification, analysis, and 
optimization of designs [9, 10]. Any computer program that 
activates graphic systems and application programs that 
facilitate the functions of engineering in the design process 
can be classified as CAD software [11, 12]. CAD is 
everything that is related to the creation of designs whose 
processes are assisted by computers [13-15]. 

Design making turned out to be quite broad meaning, 
starting from collecting ideas, sketching (concepts), making 
models, making detailed drawings, analyzing designs, to 
making simulations and animations [16, 17]. The tools used 
are tools for creating, changing attributes, and rendering. 
Marvelous Designer 3 software is one of the CAD softwares 
that is used to be able to assist in solving existing problems. 
This software has a function to facilitate the process of 
making clothes and can increase customer satisfaction 
ordering because it has a function in giving a real view of 
how the clothing looks. In addition, the presence of 3D and 
simulation will make it easier to provide descriptions to both 
consumers and other process units [18]. 

The CAPP development method is categorized into three 
main methods, which are variant, generative, and 
semi-generative methods [19]. The methods in this study 
included generative methods that were generated through 
decision logic, formulation, search, algorithms and 
geometric based data [20, 21]. The input of this method was 
the design using a CAD system. Generally, the format of 
the CAPP system input can be divided into two categories 
[22]. The first category is input text, where the user answers 
a number of questions (defined as interactive input). The 
second category is graphical input, where part data is taken 
through the CAD module.  

3. Results and Discussion 
At this stage, data processing was conducted in 

accordance with the research steps described earlier. This 
data processing was done to overcome and find solutions 
for the problem. 

3.1. Production Process 

Based on the OPC, it was known that in the production 
process by conventional methods resulted in the operation, 
inspection, and a combination of 15, 6, and 15 activities and 
demonstrated the entire process time of 338 minutes or 5 
hours 58 minutes. 

The groove design manufacture used known conventional 
methods to make the production process should be 
conducted after the manufacture of the design stage, take 
more time to design and manufacture the consumer's 
consent. The production process can be worked after the 
design process, so it took a long time for each process. 

3.2. Computer Aided Process Planning (CAPP) 

The application with the CAPP method was discovered to 
produce processes for operations, inspections, and 
combinations of 5, 1, and 25 activities and production time of 
2 hours 5 minutes. The process of making designs on CAPP 
method performed using a CAD system from Marvelous 
Designer 3 software that can be seen in Fig. 1. 

In this software, 3D patterns and visual images of the 
products ordered are produced. A computerized system in 
software made it easy to make the change directly. Once the 
design was agreed by the consumer, so the production 
process could be immediately processed without waiting for 
a long time. 
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Figure 1.  Design Using a CAD System 

3.3. Production Cost 

The calculation of the cost was used to determine the 
profits on goods and services [23]. Cost calculation was 
conducted on the Fixed Cost (FC), Variable Cost (VC) and 
Total Cost (TC) [24-26]. The equation for calculating total 
production costs is Eq. 1. 

𝑇𝐶 = 𝐹𝐶 + 𝑉𝐶               (1) 

3.3.1. Cost Calculations with Conventional Methods 
Details of the cost components for conventional methods 

and CAPP are shown in Table 1. By using Eq. 1, the 
calculation of the costs required by using the conventional 
method to produce 100 orders divided into 20 pieces for each 
different size is as follows: 

TC = ((800.000×12)×3) + (50.000×48) + (150.000×12) + 
(50.000×4) + (200.000×48) + (10.000×100) + (150.000×12) 
+ (50.000×4) + ((54.500×20) + (59.000×20) + (63.000×20) + 

(64.500×20) + (66.000×20)) 

TC = Rp 51.940.000/year 

TC = Rp 4.328.333,333/ month 

For the production of women's shirts with sizes of S, M, L, 
XL, and XXL, it required a fee of Rp. 4,328,333,333 per 

month or Rp. 51,940,000 per year. Furthermore, the profit 
analysis of conventional methods was conducted by using 
BEP analysis per unit. BEP per unit was achieved when 
1,346 shirts will have been sold with a total cost of Rp. 
134,559,585.5. 

3.3.2. Cost Calculations with CAPP Methods 
The same calculation based on Table 1 was conducted for 

different cost details using the CAPP method as follows: 

TC = ((800.000×12)×3) + (50.000×48) + (150.000×12) + 
(50.000×4) + (220.000×48) + (150.000×12) + (50.000×4) + 
((51.500×20) + (55.500×20) + (59.500×20) + (62.500×20) 

+ (64.000×20)) 

TC = Rp 51.620.000/year 

TC = Rp 4.301.666,667/ month 

The cost of purchasing software was not taken into 
account in calculating production costs because it was 
considered an investment, so financing was only charged to 
electricity costs. For the production of women's shirts, sizes 
of S, M, L, XL and XXL, amounting to Rp 4,926,666,667 
every month for 1 year or Rp 59,120,000 at the beginning of 
the year. BEP per unit was obtained after selling 1,429 units 
and the sales value of Rp. 142,801,932.4. 
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Table 1.  The Detail of Cost Components 

No Type of costs Explanation 
Costs (in Rupiah) 

Conventional CAPP 

1 Direct costs 

S 54.500/pc 51.500/pc 

M 59.000/pc 55.500/pc 

L 63.000/pc 59.500/pc 

XL 64.500/pc 62.500/pc 

XXL 66.000/pc 64.000/pc 

2 Indirect costs 
Transportation 50.000/day 50.000/day 

Marketing 150.000/month 150.000/ month 

3 Others 

Reparation 50.000/ month 50.000/ month 

Electricity 200.000/week 200.000/week 

Design Equipments 10.000/pc 10.000/pc 

Communication 150.000/month 150.000/month 

Maintenance 50.000/pc 50.000/pc 

Table 2.  Work Elements of The Shirt’s Producing Process 

No Work Elements No Work Elements 

1 Taking measurements and recording size 14 Uniting the sleeves to the body 

2 Making a design 15 Sewing the sleeves to the body 

3 Making a pattern 16 Uniting the collar with the body 

4 Cutting out the pattern 17 Sewing the collar to the body 

5 Attaching a pattern to the fabric 18 Uniting the button area with the body 

6 Giving hem 19 Sewing buttons place the body part 

7 Cutting the fabric 20 Putting a pocket on the body 

8 Marking on the fabric 21 Sewing pocket 

9 Wiping fabric 22 Installing buttons 

10 Ironing the collar 23 Sewing the bottom of the body 

11  Ironing the pockets and buttons section 24 Installing additional accessories 

12 Uniting the front and back 25 Re-checking 

13 Sewing the front and back 26 Packaging 

 

3.4. Production Time 

In this study, an analysis was conducted to determine the 
most minimal time generated by determining the sequence 
of work or work elements between conventional methods 
and CAPP in a continuous production process. The 
analysis was conducted using a time study with continuous 
timing method [27]. The own time study is a way to 
measure a person's performance by using a stopwatch or a 
tool to determine the time needed to complete a job [28, 29]. 
Table 2 shows work elements that are measured in this 
study both conventional and CAPP methods. 

3.4.1. Time Study with Conventional Methods 
The calculation of time with conventional methods in 

the production process was obtained from 30 times the 
data collection in each production process by giving 

concessions of 7.5% because the work carried out with a 
working position on a table with an equivalent load of 
around 0-2.25 kg can be seen in Fig. 2. The time for the 
production of a women's shirt with conventional methods 
from the beginning of measurement to packaging took 
482.14 minutes or 8 hours. 

3.4.2. Time Study with CAPP Methods 
The calculation of time with the CAPP method in the 

production process with 30 times the data collection in 
each production process by giving concessions of 7.5% 
because the work carried out with a working position on 
the table with an equivalent load of around 0-2.25 kg can 
be seen in Fig. 2. The time for the process of producing a 
women's shirt with the CAPP method from the beginning 
of the measurement to the packaging process took 342.03 
minutes or 5.7 hours.  
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Figure 2.  Standard Time for Conventional and CAPP Method. 

3.5. Next Comparison between Conventional Method 
with CAPP 

From the results of the analysis, it could be seen that the 
comparison between design and conventional method and 
the CAPP method. Comparison of the results discovered 
that the use of the CAPP method had a better advantage on 
the element of accuracy, conformity with tangible results, 
the accuracy between the design with the final results, 
visualization, and time compared to conventional methods.  

While the cost of raw materials with the CAPP method 
was more expensive than the conventional method, this 
was because the CAPP method required additional 
investment by purchasing Marvelous Designer software at 
the beginning, but it could be used for the long term and 
profits will have been covered when selling 1,429 units. 
The difference in BEP (units) between conventional 
methods and CAPP methods was 83 units with a difference 
in costs of Rp. 1,237,083.00, which did not mean the use of 
the CAPP method results in greater costs for the next 
production stage, because the results of time calculation 
state that the use of the CAPP method could save time by 2 
hours 3 minutes, so the costs required in production in the 
following year would be smaller by using the CAPP 
method compared to using conventional methods that 
would increase due to rising prices of raw materials to 
purchase design tools. 

4. Conclusions 
The results of applying the CAPP method in this study 

could be assessed from the cost and time of production. 
Based on a cost perspective, the CAPP method costs were 
greater than the conventional method, because the use of 
the CAPP method required additional investment, 
Marvelous Designer software, at the beginning of the 

purchase but could be used for the long term and profits 
will have been covered when 1,429 units are sold. 

Building upon a time perspective with a time study 
analysis, it was known that there were differences in time 
of 140.11 minutes or 2.34 hours between conventional 
methods and CAD systems in the CAPP method that 
combined the process of making designs and making 
patterns into a single unit, where the CAPP method was 
faster. In addition to time and cost, the use of the CAPP 
method had a better advantage in the element of accuracy, 
conformity with tangible results, accuracy between design 
and final results, and visualization compared to 
conventional methods. Therefore, CAPP implementation 
on pulling type production process was very effective to 
implement in pull-type production process. 
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