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Abstract- Line balancing becomes an important technique to decrease the production time, maximizing the output and 
minimizing the production cost. Therefore, it is quite an important tool to ensure continuously improve quality and reduce 
operation costs in SME scale. When the product has many operations and high demanding, the process of line balancing will be 
more and more difficult. So, it can be said that the line balancing is the main problem of assigning tasks to workstations. 
Process planning mainly relevant to generate a line balancing set of required various steps as an attempt to enhance a part of the 
line balancing scorecard criteria. This study concentrate is to identify a model of line balancing for the pizza manufacturer in 
SME scale. The outcome of this study defined that using Mixed Model Line (MML) shows a positive impact on the production 
performance by minimizing the time taken to accomplish the production of pizza and reduced the number of station in the 
dough making production line. The result shows a reduction of production time was taken which originally from 29.39 minutes 
to 14.08 minutes. Furthermore, the management team was fully supported and cooperated to an appliance of the suitable model 
especially the application of the formulas in limitation has been highlighted. This finding is pretty much to provide a better 
understanding on the importance role of standard time of the production line. 
 
Index Terms- Line Balancing, production time, workstation, Mixed Model Line, management team, standard time.  
 
I. INTRODUCTION 
 
Nowadays, dynamic business environment, the ability 
to improve performance is a quintessential 
requirement for business organizations. 
Manufacturing organizations are faced with the need 
to optimize the best possible performance within 
necessary constraints [5]. While cost and quality 
remain as a critical to the performance goals of a 
business, time-based competition strategies have been 
adopted widely in many industries [6] said that 
responsive delivery without inefficient excess 
inventory requires short manufacturing cycle time [7]. 
Thus, balancing the lines [7] becomes one of the most 
important parts for an industrial manufacturing system 
[2] that should be supervised carefully in order to 
achieve the manufacturing performance with a proper 
relevant to generating line balancing set of steps 
required to approach specifies aims with given 
constraints [2] as an attempt to enhance a part of the 
line balancing criteria [7]. 
 
II. RESEARCH BACKGROUND 
 
This study was conducted at Daddy Food Product (M) 
Sdn. Bhd. and established at 2010. The company is 
located at Small and Medium Enterprises (SME) in 
Parit Raja Town, Batu Pahat City. Diddy’s is a pizza 
maker company. Instead of selling the pizza, they 
make the pizza product from the flour to the spices 
until it become a piece of hot pan pizza. Diddy’s also 
supplying a frozen food like a homemade pizza sauces 
and a cheese and a content to make a pizza top up. The 
main products are a pizza’s bread with the selective 
size between 6 and 12 inches. 

This research focuses on to implement balancing the 
production line. The first thing to be done is to identify 
the related process in making a piece of a pizza’s 
dough. Secondly is to identify the bottleneck in the 
production line. Next is to construct a standard time 
for each bottleneck process and finally focusing is to 
find which is the model of line balancing [71] to be 
used in order to minimize the bottleneck in the 
production line in Diddy’s Food Product (M) Sdn. 
Bhd. 
 
III. RESEARCH METHODOLOGY 
 
The intention of this study is to identify a model’s of 
line balancing [2] for a pizza dough production line for 
Diddy Food Production (M) Sdn. Bhd.. This study 
concentrates that to determine the model line 
balancing, which model should be able to reduce the 
manufacturing time of making pizza.  
This is a quantitative research in which the collected 
data of the study will be quantified and analyzed [1]. 
The collected data will be analyzed by using a 
mathematical base method called time study approach 
[8]. The researcher related to time which is a unit that 
can be measured directly. 
The time study is a method for collecting primary data 
during observation. For this research, the primary data 
taken is in the form of time in a minute and second [1]. 
This method was used to classify the cycle time for 
each process [11]. The time study was run on three 
different types of line balancing model which is, 
Single Model Line (SML), Multi Model Parallel Line 
(MMPL) and Mixed Model Line (MML). 
The process flow of this research is shown in Figure 1. 
Along the studies, the researcher should have to follow 
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the sequences of the process accordingly. This is to 
ensure that misconduct during the research. The study 
begins with problem identification through the 
reviewing of literature and designed the research by 
constructing three model of time study table. Then, 
collect the data and analyzed it. Lastly, the conclusion 
will be concluded and a series of discussion and 
recommendation will be accomplished after the 
conclusion being concluded. 
 

 
Figure 1: Pizza Dough Making Process 

 
IV. DATA ANALYSIS 
 
The listed formulas below include time study 
formulation and table will be constructed and the 
calculation will be run using the Microsoft 2010. 
Based on the balancing model mentioned said that the 
most positive impact on the performance by 
minimizing the time taken in production line [3]. 
 
Formula for Total Time Study 
Total Time = T₁ + T₂ + … + Tn 
  
 Formula of Average Time 

Average Time =  
Tଵ +  Tଶ + … +  Tn

n  
 Formula of Normal Time 

Normal Time =  
Average Time × Performance

Rating  

  Formula of Standard Time 
 
 Standard Time =  ୭୰୫ୟ୪ ୧୫ୣ 

ଵି୪୪୭୵ୟ୬ୡୣ ୖୟ୲ୣ
 

On this research, the researcher focusing on the 
bottleneck in the pizza dough making processes. The 
researcher used a stop-watch to view and record the 
data for each process into the time study table. Figure 
2 show the bottleneck in the process of making 12 
inches pizza dough.  
 

Table 1: Steps for Making Pizza Dough Process 

 
 
In the bottleneck at Table 1, the process starts with 
cutting and weighing the dough according to the size 
specification. After cutting and weighing the dough, 
the next step is to round the dough. Next, the worker 
needed to roll the dough manually with their hand 
using a roller according to the standard dimension. 
Then, the worker put the dough in a rolling machine to 
let the dough roll and fix it with the dimension needed. 
On the last step,  the worker needed to print the dough 
with 12 inches of old size to precisely make the dough 
into a 12 inches round shape of pizza dough size. 
A. Line Balancing Analysis 
There are three types of line balancing called Single 
Model Line (SML) which is the original line at the 
company, Multi Model Parallel Line (MMPL) and 
Mixed Model Line (MML) as the proposed model. 
 
1) Single Model Line (SML) 
 

 
Figure 2:  Single Model Line (SML) Flow 

  
Figure 2 shows SML is the original production line 
layout in the company. Each process is done one by 
one. Then, the worker can proceed to next station until 
the end of the process. 
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2) Multi Model Parallel Line (MMPL) 

 
Figure 3: Multi Model Parallel Line (MMPL) Flow 

  
MMPL is a first line that researcher has suggested to 
the company. The process is similar with the SML 
where each process is done one by one. The workers 
have to work simultaneously on each process from 
starting until the end of the process as in Figure 3. 
Therefore, the workers need to work in multi of each 
line. 
 
3) Mixed Model Line (MML) 

 
Figure 4: Mixed Model Line (MML) Flow 

 
MML [3] is the second line that researcher have 
suggested to the company. The process is nearly 
similar to MMPL, where each process is done one by 
one simultaneously from starting until the end of the 
process. It shows in Figure 4. The difference in this 
line is when the researcher reducing the number of 
station in this line by merging process C and D to one 
station (process). 
 
V. RESULT- TIME STUDY ANALYSIS 
 
B. SML Time Study Analysis 
Table 2 shows the time study done on a SML. Fifteen 
batch of pizza dough have been analyzed. The total 
time taken for fifteen batches is 367.72 minutes and 
the average time for each batch is 24.51 minutes. The 
performance rate and the allowance rate [5] for each 
station in this research are assumed as in the table by 
the researcher. The normal time for station A is 4.84 

minutes, station B is 3.68 minutes, station C 4.15 
minutes, station D is 4.77 minutes and station E is 7.54 
that make the overall normal time for SML is 24.98 
minutes. Whereas, standard time station A is 5.69 
minutes, station B is 4.33 minutes, station C is 4.88 
minutes, station D is 5.61 minutes and station E is 8.87 
minutes that the overall standard time for SML is 
29.39 minutes as shown in Table 3. 
 

Table 2: Time Study for SML 

 
 

Table 3:  Standard Time for SML 

 
 
C. MMPL Time Study Analysis 
In Table 4 describes a time study done on an MMPL. 
Fifteen batches of pizza dough have been analyzed. 
The total time taken for fifteen the batch is 184.96 
minutes and the average time for each batch is 12.33 
minutes. The detail of normal time for each station was 
shown at Table 4. Whereas, the standard time in Table 
5 for station A is 2.85 minutes, station B is 2.23 
minutes, station C is 2.45 minutes, station D is 2.81 
minutes and at the end of station E is 4.44 minutes. 
Therefore, the overall standard time for MMPL is 
14.77 minutes. 
 

Table 4:  Time Study for MMPL 
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Table 5: Standard Time for MMPL 

 
 
D. MML Time Study Analysis 
Time study has been done on an MML process as in 
Table 6. Fifteen batches of pizza dough have been 
analyzed. The total time taken for fifteen batches is 
179.34 minutes and the average time for each batch is 
11.96. The overall normal time for MML is 11.97 
minutes. Whereas, standard time to be taken at MML 
for station A is 2.85 minutes, station B is 2.30 minutes, 
station C is 4.59 minute and station D is 4.44 minutes. 
Therefore, the overall standard time for MML is 14.08 
minutes as in Table 7. 
 

Table 6: Time Study for MML 

 
 

Table 7: Standard Time for MML Process 

 
 
E. Overall Comparison 
Table 8 shows an overall comparison on the three 
models that have been used in this research. The data 
shows the standard time of each model. The SML 
ranked as the longest time taken with the value of 
19.39 minutes. MMPL ranked as the intermediate time 
taken with the value of 14.77 minutes. MML ranked as 
the lowest time taken with the value of 14.08 minutes. 
This data shows that the model that can give the most 
positive impact on the performance on the bottleneck 
by minimizing the time taken in the line is by using 
Mixed Model Line. 

Table 8:  Overall Comparison Model of Standard Time 

 
 
CONCLUSION 
 
This research was conducted based on time study 
approach. The objective of this research is to find 
which model of line balancing to be appropriated. The 
achievement was shown by the final result of proposed 
model. There are three types of line balancing [2, 11] 
model: Single Model Line (SML), Multi Model 
Parallel Line (MMPL) and Mixed Model Line 
(MML). The model that can give the most positive 
impact on the performance of the bottleneck by 
minimizing the time taken in the line is a Mixed Model 
Line with a standard time of 14.08 minutes compared 
to the two models. Therefore, MML model is a faster 
model and appropriate in produce dough pizza at this 
line of SME [9]. 
 
RECOMMENDATION 
 
Since the research objective has been achieved, there 
are several recommendations will be forwarded to 
further study, which are: 
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