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Abstract 
PT. AMA is a company operating in the goods distribution industry (cement-non-cement). A problem 
that is the focus of research at PT. AMA is a delay in delivery by the company's fleet. In this research, 
the method used is the integration of the Lean Six Sigma model which combines the philosophy of 
waste reduction from Lean and the high-level quality control approach from Six Sigma where with 
the help of research using Visual Stream Mapping to visualize the company's operational processes to 
identify in more depth the root of the problems that cause there is a delay in the delivery of goods. 
Which results in a total lead time of 770 minutes and value-added time of 420 minutes with an error 
rate of 22% and a Six Sigma value of 2.29. Proposed improvements to the new goods distribution op-
erational system using the 5W-1H method analysis. The results of the research that has been carried 
out show that the integration of the Lean Six Sigma model significantly reduces waste, optimizes a 
distribution process and increases on-time delivery. 
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Introduction 
PT. AMA is a well-known subsidiary com-

pany engaged in the goods distribution logistics 
industry (Cement - Non-Cement). Where this com-
pany consists of an Operational work unit which is 
fully tasked with the logistics distribution process 
starting from forecasting-executing sales orders, 
checking and monitoring the smoothness of the 
fleet work process. Logistics distribution plays a 
central role in maintaining a smooth and efficient 
flow of goods in a company's supply chain. espe-
cially in archipelagic countries like Indonesia, lo-
gistics distribution is not only a crucial business 
strategy but also a determinant of success in satis-
fying consumer needs with timely delivery 
(Hambajawa, Handoko, & Kiswandono, 2020). 

Service quality has a significant impact on 
sustainability or progress in company development. 
Satisfaction is a form of assessment result that aris-
es from a comparison between performance or re-
sults and expectations (Somadi, 2020). Companies 
that provide high quality services to meet their cus-
tomers' needs have a greater advantage over their 

competitors (Sakti, & Mahfudz, 2018). Inadequate 
quality in the supply chain system can result in vari-
ous types of defects appearing in its operations 
(Ramadhan, Syarif, & Ariani, 2022). On time de-
livery has a positive and significant effect on cus-
tomer satisfaction (Aminah, Rafani, & Hariyani, 
2017). A series of obstacles resulting in delays in 
product delivery give rise to significant loss ele-
ments in terms of time, effort and costs (Siregar, & 
Ayu, 2019). Waste refers to all activities that do not 
provide added value in converting input into output. 
In the product distribution process, deviations often 
occur from the scheduled time, in other words there 
are often delays in the delivery process 
(Kusmayadi, & Vikaliana, 2021). The lean ap-
proach is focused on reducing operational or pro-
cessing time and production quantities significantly 
in order to reduce complexity and dependence on 
predictions and planning that are not yet ideal 
(Siregar, & Puar, 2018). 

Lean Six Sigma uses the DMAIC phase 
which is similar to six sigma which focuses on 
eliminating waste aspects and critical to quality 
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characteristics (Gaspersz, 2005). In implementing 
the Six Sigma concept, there are 6 (six) important 
elements that must be considered, including: 1) 
Identifying customer needs, 2) Understanding in 
depth about products/services and production re-
quirements that are tailored to customer desires, 3) 
Defining a process by clear, 4) Minimize errors 
and waste, 5) Increase the level of success of the 
process continuously towards the desired standard 
(Supriyanto, 2018) 

The Lean six sigma approach model was 
chosen because it has the concept of measurable 
improvement starting from performance values and 
also has an in-depth and continuous control process 
(Hudori, 2016). The solution to achieve effective 
and efficient results that meet expectations is the 
need for support from optimal work processes to 
produce maximum results and in accordance with 
the targets set by the company (Gaspersz, 2001). 
This research is focused on identifying problems in 
the company's operational processes which cause 
delays in the distribution or delivery of goods 
through the integration of the Lean Six Sigma 
model method with the DMAI (Define, Measure, 
Analyze and Improve) treatment phases which are 
intended or expected to be able to provide a strate-
gy for solving the root of problems that arise as 
well as proposed improvement plans to reduce and 
minimize problems experienced by the company, 
especially aspects of logistics delivery delays 
(Maulana, & Wahyuni, 2021). 

 
Materials and Method 

Research carried out by the company's oper-
ational units to identify solutions to problems 
experienced by the company is using a quantita-
tive approach using the Lean Six Sigma method 
with the DMAIC phases, the description of the 
phases is as follows: 
1. Define Phase 
 The Define phase is the initial phase intend-

ed to identify a problem that occurs in a 
company. The Define phase describes in 
general a process as follows: 
a. Creating a SIPOC diagram (Supplier, 

Input, Process, Output, Customer) 
b. Process visualization depiction with 

Value Stream Mapping 
c. Activity classification with Process Ac-

tivity Mapping 
2. Measure Phase 
 The Measure phase is a phase intended to 

identify waste that has the most influence 
on problems that arise by measuring capa-

bilities related to all processes carried out, 
including: 
a. Calculating of Defect per million oppor-

tunities 
b. Calculating of Six sigma value capabili-

ties 
c. Control chart 

3. Analyze Phase 
 The Analyze phase is a phase of the analysis 

process where an in-depth process of identi-
fying the root causes of problems is carried 
out in order to explore data to produce map-
ping steps and determine critical factors that 
influence the results of a process with the 
help of a Fishbone diagram for determining 
and classifying Critical To Quality. 

4. Improve Phase 
 The Improve phase is a proposed phase that 

will be carried out in order using 5W+1H analy-
sis tools to minimize the causes of waste by de-
termining action plans. The action plan is in-
tended to outline the allocation of resources, 
priority scale and delineation of alternatives that 
will later be considered in implementation. 

5. Control Phase 
 After the improvement stage has been carried 

out by brainstorming with all elements of the 
company, the control stage is carried out as a 
sustainable effort to see and measure the ef-
fectiveness of the agreed development plan. 
Where companies must be able to align prob-
lems that occur with the development of 
company SOPs and carry out regular audits 
using 5R. 

 
Results and Discussion 

Data obtained from observations are in the 
form of fleet operational release data, delivery 
delay data, data on types and types of operational 
activities. The following is research data obtained 
in October 2022.  

In the Table 1 identification results from 
collecting data regarding waste (Delay in Deliv-
ery) with Lean Six Sigma integration resulted in: 

1. Define Phase 
 Following is the identification of the 

problem with several process steps car-
ried out at the define phase: 
a. SIPOC Diagram show on Figure 1. 
b. Value Stream Mapping show on Fig-

ure 2. 
c. Process Activity Mapping show on 

Table 2. 
2. Measure Phase 
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Table 1. Fleet Operational Recap Data 

Figure 1. SIPOC Diagram  

Figure 2. Value Stream Mapping 

Table 2. Process Activity Mapping 

Table 3. Process Activity Mapping Recap Result 

Figure 3. Control Chart Six Sigma 



 The following is an analysis of the calcu-
lations with several process steps carried 
out at the Measure phase: 
a. Calculation of Defect per Million 

Opportunities

 
     DPMO = 215286,624 (215287) 
b. Calculation of Six Sigma Value Ca-

pabilities

 
Six Sigma Value = 2.2882 (2.29) 

c. Control Chart 
 In the Figure 3, it shows that the defect 

per million opportunities (DPMO) is 
100,000 times, with delays in delivery 
of goods is 676 times out of a total of 
3140 deliveries. So it produces a Six 
Sigma value of (2.29). 

3. Analyze Phase 
 The following is a calculation analysis 

with several process steps carried out at 
the analyze phase: 

 From the Figure 4 description of the fishbone 
diagram above, it can be seen that the causes of 
problems are caused by several factors, including 
factors Man, Method, Machine & Environment. 
With the following explanation: 

a. Human Factors, with the variable that 
the work ethic of employees is still 
low, drivers are less competent in car-
rying out the company's operational 
SOPs. The proposed improvement is 
to provide drivers and vendors with 
targeting in work operations as assess-
ment/evaluation material on a scale to 
improve work ethic and professional 

DPMO = DPO * 1.000.000 

NORMSINV (1 – DPMO ÷ 1.000.000) 
+ 1.5 
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Table 4. Improvement suggestions 

Figure 4. Fishbone Diagram  

Factor
Before 

Improve

After 

Improve

What is 

reduce

Percenta

ge

Waste 

(NNVA 

activity)

334 

Minutes

260 

Minutes

74 

Minutes
22.16%

Defect 

( Delays 

in Order)

676 

Times

214 

Times

462 

Times
68.05%
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 The subsequent section provides an 
examination of the computations con-
ducted during the control phase, in-
volving various procedural steps 
show on Table 5:  

 
Conclusion 

Based on the results of the research and da-
ta processing that has been carried out, it can be 
concluded that there are problems that occur in 
the operational process of logistics distribution 
using the Tronton (T) fleet from PT. AMA, name-
ly delays in the delivery of goods, has an error 
rate of 22% with a six-sigma value of 2.29 where 
the root of the problems that occur are caused by 
several aspects and factors there in among there 
are human factors, machine factors, method fac-
tors, and environment factors. With brainstorm-
ing carried out with each operational element of 
the company, a conclusion was reached in devel-
oping operational processes for the sake of com-
pany sustainability with the result of reducing 
defects (delays in orders) by 68.05% and waste 
(NNVA activity) by 22.16%. 

 
Suggestion 
 For further research, it can be combined 
with other methods such as regression analysis, 
the FMEA, AHP & ANP tools helps in validating 
appropriate and accurate waste weighting and can 
be used as a comparison for further research. 
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