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ABSTRACT 
 
Purpose: This project aims to increase the efficiency of the coffee bean processing process through lean 
techniques. 
Design/methodology/approach: Lean technique by analyzing and recommending ways to optimize the 
production process according to the study of Flow Process Chart to use Motion and Time Study analysis 
and evaluate process efficiency with Value Stream Mapping (VSM), then analyze the problem or waste 
condition. Including improving work with the ECRS principle and compare the results of improving the 
production process. 
Findings: The results of the research were able to improve non-value-added but necessary operations in 
the production process in 3 steps, resulting in a 10.02% increase in value-generating activities, including a 
reduction in time by 1.79 minutes, representing 13.57%. The distance was reduced by 2,190.25 meters, 
representing 96.31%, resulting in an increase in the efficiency of the coffee bean processing process 
Research limitations/implications (if applicable): - 
Practical implications (if applicable): - 
Originality/value: This project can be implemented in other production line to improve the efficiency of the 
processing due to the reduction of non-value added operation using Lean technique. 
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Introduction 

Nowadays, coffee is a caffeinated drink that has a large number of consumers, both school and working 
age, because of its unique aroma and taste, as well as helping to increase alertness, not drowsiness. Coffee 
is one of the world's most traded agricultural commodities, and growing it requires environmental factors. 
In Thailand, the northern region is popular for growing Arabica coffee varieties because it is an area higher 
than sea level and cool weather. 

This research was conducted at one of a company which produces coffee bean products in Chiang Mai, 
Thailand. The focused activity of this study was the production of coffee bean. Lean manufacturing 
technique is implemented to analyze problems, limitations of the current situation, as well as to classify 
value of each activity in the production line. Consequently, productivity improvement techniques such as 
Motion and time study, VSM and ECRS are employed to identify and suggest improving strategy to increase 
production line efficiency in terms of production time reduction, and transportation distance 

Literature Reviews 

To identify and improve the current production line; (1) motion and time study (2) VSM and (3) ECRS 
technique are together applied in this study. The details of both concepts are briefly explained as follows. 

1) Motion and Time Study 
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Motion study is a study and analysis of the motion of working parts in the production, including machine, 
tool, equipment, and work station, or workplace. This chart is a tool, which the systematic study of works 
systems with the purpose of (1) developing the preferred system and method usually the one with the lowest 
cost; (2) standardizing this system and method; (3) determining the time required by a qualified and properly 
trained person working at a normal pace to do a specific task or operation; and (4) assisting in training the 
worker in the preferred method. Marks are utilized in the 

process chart to clearly identify working processes, and easier to read. The recorded processes started 
from obtaining raw material and follow up through production line. Signs used in process chart include "O" 
for Operation, “⇒” for Transportation, “□” for Inspection, "D" for Delay, and “∇” for Storage [2]. 

1) VSM 

Value stream mapping is one of the techniques which is used as a tool for emphasizing the supply chain in 
order to improve the supply chain efficiency by eliminating unnecessary activities or reducing the processing 
time. The VSM technique was applied to categorize the activities in the supply chain into three major types: 
value-added (VA), non-value-added (NVA), and necessary-non- value-added (NNVA) activities. 

2) ECES 

ECRS principles are the technique that help generate an approach to improve productivity of the production 
line each character has its meaning which are: E = Eliminate: is the elimination of unnecessary processes 
during the production. The seven areas of detected loss in present processes, which has been eliminated, 
are including over-production, waiting time, unnecessary change, unnecessary job, over-stocking, 
unnecessary transportation, and damages to products. C = Combine: is the combination of processes that 
allows the producer to save more time and energy used in the production. Some processes can be 
combined together; for instance, the production line used to have 

5 steps to produce, which some of these steps could be done together at the same time, the processes 
then are being combined. As a result, the overall steps are reduced, allows the whole production process 
to complete faster and more efficient. This also eliminates the transit between processes that requires 
different tools to get the job done. R = Rearrange: is the rearrangement of the required processes. The 
rearranged processes allow the production to complete faster by removing unnecessary transit to another 
process, or to eliminate waiting time. 

Research Methodology 

The methodology for this study includes: 

1) Data Collection 

This research is to study the coffee bean production process which is a wet process in Chiang Mai. In the 
beginning, the study was focus on data collection based on factory maps, production processes, and 
process activity maps of each work station, in order to clarify the current situation of the production line. 

2) Problem Identification 

The information received from the data collection process is used to create a process activity mapping to 
identify critical points in the production processes. There are several signs being employed to represent 
these critical points, including: "D" represents delays and/or waiting time, “⇒” to represent transportation of 
the product from one point to another. Moreover, each activity is classified based on VSM concept into: VA 
(value added), NVA (non-value added), and NNVA (necessary but non-value added). 
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3) System Designing for Improvement 

According to the flow chart previously created from ECRS and VSM techniques, a new flow chart is being 
designed to eliminate non-value added works in the process, in order to minimize production time, 
transportation, and other unnecessary works. 

4) Performance Measurement Comparison 

The results between before and after improvement will be compared based on total time, transportation 
distance, and total number of tasks. 

Results and Discussion 

A. Data collection 

In this study, the researcher has studied the coffee bean production process. The production line consists 
of 3 main steps: coffee cherry processing, green coffee bean processing, coffee bean roasting and product 
packaging. This can be divided into 33 activities, and the VSM is then used to visualize the current state of 
the coffee bean production process before improvement. From the process flow analysis, it was found that 
the time of production activities according to the cycle time of each process was 20.64 minutes while the 
total transportation distance was 3,831.5 meters as shown in Table I. 

B. Problem Identification 

Table I shows that the production process has a process time of 20.64 minutes. The total transportation is 
3,831.5 meters. The number of activity is 33. The activity consists of 16 steps of operation, 13 steps of 
transportation, 1 steps of inspection, and 1 stages of storage. According to VSM, the process consists of 
11 VA activities, 20 NNVA activities and 2 NVA activities. Then, ECRS technique was performed to evaluate 
the problem condition and propose ideas for improvement. 

C. System Designing for Improvement 

ECRS has been employed to cut processes and reduce the transportation problem, as well as recommend 
an improvement of the work process, as the followings: 

1) E-Eliminate: according to Table I, the transportation of raw materials has a large distance because the 
warehouse is far from the factory area, causing more distance and time. In addition, the process of 
containing coffee beans into sacks does not create value and adds complexity to the work process. 

2) C-Combine: according to Table I, the coffee cherry imperfect sorting step and the coffee cherry color 
sorting step can be combined into one successive step to increase product value and reduce waste. 

3) S-Simplify: Simplifying the process by developing equipment or machinery, as well as placing the 
warehouse in the factory area to increase process efficiency. 
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TABLE I. CURRENT PROCESS ACTIVITY MAPPING 

Activity Mapping  

○ 

 

⇨ 

 

D 

 

 

!" 

 

∇ 

 

VA 

 

NNVA 

 

NVA 

 

Time 
(Minutes) 

Transportati
on length 
(Meters) Details of processes 

Coffee Cherry Processing           

1 Move coffee cherry to the 
well 

 ⇨     √  0.05 0.75 

2 Sort out imperfect coffee 
cherry 

○     √   0.17  

3 Sent to coffee cherry 
machine 

 ⇨     √  0.05 0.75 

4 Pulping (Mill coffee cherry 
skin) 

○     √   0.12  

5 Fermenting ○     √   1.44  

6 Clear the mucus ○     √   0.12  

7 Contain in sacks ○      √  0.05  

8 Move to drying place  ⇨     √  1.00 20.00 

9 Pour into the sieve ○      √  0.08  

10 Drying ○     √   5.04  

11 Moisture check     

!" 

  √  0.05  

12 Contain in sacks ○      √  0.05  

13 Move to warehouse  ⇨     √  0.16 750.00 

14 Store     ∇ √     

Green Coffee Beans Processing           

15 Move to hulling  ⇨     √  0.16 750.00 

16 Hulling ○     √   2.92  

17 Move to sort out sizes 
machine 

 ⇨     √  1.25 25.00 

18 Sort out sizes of green 
beans 

○     √   0.24  
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19 Contain in sacks ○      √  0.05  

Activity Mapping  

○ 

 

⇨ 

 

D 

 

 

!" 

 

∇ 

 

VA 

 

NNVA 

 

NVA 

 

Time 
(Minutes) 

Transportati
on length 

(Meters) Details of processes 

20 Move to warehouse  ⇨     √  0.16 750.00 

21 Move substandard coffee  ⇨     √  0.04 10.00 

22 Sorting of coffee beans (by 
hand) 

○     √   5.00  

23 Contain in sacks ○      √  0.05  

24 Move to warehouse  ⇨     √  0.04 10.00 

25 Store     ∇   √   

Coffee bean roasting and 
packaging 

          

26 Move to roasting factory  ⇨     √  0.48 750.00 

27 Move to roasting machine  ⇨     √  0.04 5.00 

28 Roasting ○     √   1.05  

29 Contain in sacks ○      √  0.06  

30 Move to warehouse  ⇨     √  0.48 750.00 

31 Move to packing  ⇨     √  0.04 10.00 

32 Packaging ○     √   0.13  

33 Store     ∇   √ 0.07  

<----------Total > 16 13 0 1 3 11 20 2 20.64 3,831.50 

 

After using ECRS technique, the improved flow process activity mapping can be illustrated in Table II. 

 

 

 

 

TABLE II. PROCESS ACTIVITY MAPPING AFTER IMPROVEMENT 
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Activity Mapping  
○ 

 
⇨	

 

D 

 
 

!" 

 
∇	

 

VA 

 

NNVA 

 

NVA 

 
Time 

(Minutes) 

Transportation 
length 

(Meters) Details of processes 

Coffee Cherry Processing           

1 Move coffee cherry to the well  ⇨	     √  0.05 0.75 

 
2 

 
Sorting imperfect coffee cherry and 
color sorting machines 

 
○ 

     
√ 

   
0.33 

 
0.75 

3 Sent to coffee cherry machine 
 ⇨	     

√ 
 

0.05 0.75 

4 Pulping (Mill coffee cherry skin) ○     √   0.12  

5 Fermenting ○     √   1.44  

6 Clear the mucus ○     √   0.12  

7 Move to drying place  ⇨	     √  1 20.00 

8 Pour into the sieve ○      √  0.05  

9 Drying ○     √   3.60  

10 Moisture check     
!" 

  √  0.05  

11 Contain in sacks ○      √  0.05  

12 Move to warehouse 
 ⇨	     √  0.03 28.00 

13 Store     ∇	 √     

Green Coffee Beans Processing 
          

14 Move to hulling  ⇨	     √  0.05 40.00 

15 Hulling ○ 	    √ 
  2.92  

16 Move to sort out sizes machine  ⇨	     √  1.25 25.00 

17 Sort out sizes of green beans ○ 	    √ 
  0.24  

18 Contain in sacks ○ 	     √  0.05  

19 Move to warehouse 
 ⇨	     √  0.01 15.00 

20 Move substandard coffee 
 ⇨	     √  0.01 2.00 

21 Sorting of coffee beans (by hand) ○ 	    √ 
  5.00  

22 Contain in sacks ○ 	     √  0.05  

23 Move to warehouse  ⇨	     √  0.01 2.00 

24 Store 
 	   ∇   

√ 
  

Coffee bean roasting and packaging  	         

25 Move to roasting machine  ⇨	     √  0.04 5.00 

26 Roasting ○ 	    √ 
  1.05  

27 Contain in sacks ○ 	     √  0.06  

28 Move to packing 
 ⇨	     √  0.01 2.00 

29 Packaging ○ 	    √ 
  0.13  

30 Store 
 	   ∇   

√ 
0.07  
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<----------Total > 15 11	 0 1 3 11 17 2 17.8
4 141.25 

 

D. Performance Measurement Comparison 

The comparison of existing and the proposed system is illustrated in Table III. The total 
duration of the process was reduced from 20.64 to 17.84 minutes. The total transportation is reduced 
by 2,190.25 meters. With the ECRS technique, the number of activities can be decreased by 3 
activities. Therefore, percent improvement in terms of Time and Distance are 13.57% and 96.31%, 
respectively. 

 

TABLE III. COMPARISON OF BEFORE AND AFTER IMPROVEMENT 
 Before After Difference % Reduction 

Total time 
(Minutes) 

20.64 17.84 770.00 13.57 

Total 
distance 
(Meters) 

3,831.50 141.25 2,190.25 96.31 

No. of 
activities 

33 30 3 9.09 

 
Conclusion 

This study emphasized on the improvement of the coffee bean production process. The core processes of 
this line consist of 3 main steps: coffee cherry processing, green coffee beans processing, coffee bean 
roasting and product packaging. Prior to the study, the total production time was 20.64 minutes, and total 
of 3,831.5 meters of total transportation length. 

According to the process activity mapping, all of the processes, this section contains total of 33 work steps; 
22 of which were NVA and NNVA processes. Hence, ECRS technique was applied in order to improve 
efficiency in production. The technique was applied by eliminate the long distance transportation of raw 
materials and contain coffee beans in sacks that do not create value. Combine coffee cherry imperfect 
sorting and coffee cherry color sorting steps. Developing equipment or machines to simplify the process. 
Including placing a warehouse in the factory area to increase process efficiency. 

The production line in the coffee bean production process using lean manufacturing techniques shows that 
the processing time can be reduced by 13.57%. Total transportation distance can be reduced by 96.31%. 
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