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Testing laboratory public services play an 
important role in providing services to the public 
in various sectors. Currently, many laboratories 
only focus on the quality of testing but forget 
about the timeliness of testing services which 
affects customer satisfaction as a metric of public 
service performanceTherefore, to improve quality 
by achieving timeliness of testing services, this 
research uses a Lean and Six Sigma approach and 
risk management. Through the tools used such as 
Value Stream Mapping (VSM), Spaghetti 
Diagram, Fish-bone Diagram, PICK Chart in the 
Define, Measure, Analyze, Improve, and Control 
(DMAIC) phase of Lean Six Sigma, problems can 
be identified, analyzed and corrected for 
improvement. In the measure phase, the 
completion time for testing services was 17 
working days so it did not meet the service time 
standard (timeliness) which is 16 working days. 
After the improve phase solution is implemented, 
the service turnaround time becomes 7 working 
days. Apart from achieving faster completion 
times for testing services, the improvement rate 
for eliminating NVAA was 99.5%, eliminating 
waiting and over-processing waste by 100%. In 
order for this achievement to remain controlled, 
risk statements regarding the timeliness of testing 
services are identified, analyzed, controlled and 
monitored. The results of improvement trials on 
samples, SPM testing services for Pb, Cd, Hg, As 
metal contamination in food reached 100%. 
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INTRODUCTION 
Public services have an important role in economic growth and 

development, their contribution is to create and provide sustainable economic 
growth strategies in facing existing challenges (Fourie dan Poggenpoel, 2017). 
Public services are activities or series of activities in order to fulfill service needs 
in accordance with statutory regulations for every citizen and resident for 
goods, services and/or administrative services provided by public service 
providers (Law of the Republic of Indonesia, 2009). The need for public services 
to provide higher quality services is increasing, making it increasingly urgent to 
improve public sector performance. Most public services serve citizens, the 
private sector or other stakeholders as customers for free or at subsidized 
prices. Because of this, many public sectors have developed new models 
through process improvements to improve their supply chains, gain 
efficiencies, reduce time and save costs (Moullin, 2017). Even though this 
development leads to complexity (Raja Sreedharan dkk., 2017), it must be done 
for customer satisfaction. Because customer satisfaction is one of the public 
service performance metrics that shows improvements in service quality. In 
maintaining customer satisfaction, many public sector organizations around the 
world are trying to reduce organizational bureaucracy (Lukrafka dkk., 2020). 
One way to overcome this problem is to involve staff in innovating and 
providing high-quality services in a cost-effective manner, while meeting 
increasing external expectations and demands (Elliott, 2020; Suseno dkk., 2020). 

To respond to these demands, several organizations have adopted 
operational excellence, namely a strategy of continuous improvement and 
innovation (Lukrafka dkk., 2020). For many businesses such as manufacturing 
industries, service industries and public services,Quality improvement 
(QI)danContinuous improvement (CI) has become a very important business 
strategy (Antony dkk., 2017). An important component of the long-term 
performance of modern companies is the development of effective QI or CI 
(Juliani dan Nawangpalupi, 2020). 

According to (van Lierop dan El-Geneidy (2016), a testing service in a 
public sector organization must be able to provide satisfaction to its customers 
to achieve growth in a positive direction. Testing laboratories play an important 
role in many decisions making such as diagnosis, product quality and treatment 
(Ibrahim dkk., 2022). Testing laboratories have traditionally focused on internal 
indicators, namely the quality of testing, even though timeliness (timeliness) is 
also a major satisfaction factor (Kappelmayer and Toth, 2016; Tsai et al., 2019). 
Laboratories usually evaluate timeliness by measuring the completion time 
(Turn Around Time), which is generally defined as the time from receipt of the 
specimen in the laboratory to availability of validated results; or by calculating 
the percentage of timeliness based on reporting time (Tsai., 2019) 

According to (Vignesh dkk., 2016), in improving service quality and 
helping to reduce or eliminate waste, an effective method to apply is theLean. 
The customer perspective is used to define value in Lean (Ibrahim dkk., 2022). 
What customers want and don't want from a good or service is determined by 
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value-added activities (VAA) and non-value-added activities (NVAA) (Cohen, 
2018). The essence of the approachLean is the elimination of waste (Ibrahim 
dkk., 2022). Types of waste include waste waiting (waiting), wastemotion 
(movement) such as movement between buildings, and waste defect (defects) 
such as not meeting the timeliness of the process (Cohen, 2018). 

Organizations have adopted several techniques to break down barriers 
through service integration with concept six sigma (Salah dkk., 2010), change 
management (Asnan dkk., 2015), and knowledge management (Zhao dkk., 
2016). According to Ibrahim dkk. (2022), speed is the main focus of lean, while 
structureDefine, Measure, Analyze, Improve, Control (DMAIC)Six Sigma provides 
more analytical tools for control and diagnosis. Lean andSix Sigma are two 
quality improvement approaches that work well together especially for 
timeliness targets (Yaduvanshi dan Sharma, 2017). Because their work relies on 
testing and measurement, testing laboratory services are no strangers to 
statistical precision and quality control (Lippi dan Plebani, 2018), making 
testing laboratories potential candidates for implementationLean Six Sigma. 
There is currently very little research describing useLean Six Sigma in clinical 
laboratories (Henrique dan Godinho Filho, 2020), and even fewer use them to 
improve timeliness. Inal dkk. ( 2018) reported useLean Six Sigma to improve 
timeliness in the laboratory with significant success. 

At a government testing laboratory in Indonesia, laboratory service 
problems related to the timeliness of testing resulted in the failure to fulfill 
public service quality targets as indicated byKey Performance Indicator (IKU). KPI 
is an indicator or measure used to control the performance of an organization, 
work unit, or individual, in achieving predetermined strategic goals (BKN, 
2022). The testing laboratory has KPIs for 2023, one of which is compliance with 
Minimum Service Standards (SPM) of 98%; which cannot be achieved in 2023 
because the SPM monitoring results are 93%. Of the 210 testing orders received 
for service, 15 orders experienced delays and 87% came from orders for testing 
metal contamination in food. Obstacles in achieving SPM due to timeliness 
testing for metal contamination in food has still not been achieved, namely 16 
(sixteen) working days as stipulated in the testing service implementation 
procedures. Metal contamination testing is a test parameter that indicates the 
amount of metal content, in this case the metals Pb, Cd, Hg and As, which are 
detected in food. The testing procedure for metal contamination Pb, Cd, Hg 
refers to SNI 01-2896-1998 and for metal contamination as refers to SNI 01-4866-
1998. An interview with the Team Leader as the KPI owner has been carried 
out, but follow-up has not yet been carried out. This can have an impact on the 
feedback given by customers when taking the Test Results Report (LHU). 
Therefore, management must determine new strategies to overcome these 
obstacles with effective methods (Cigolini dkk., 2008). 

Until now, there has not been much empirical research published 
regarding implementationLean Six Sigma in public service organizations testing 
technical services for quality improvement. Empirical research is based on real-
world observations by collecting naturally occurring data or experiment-based 
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data; through experience in the field rather than simulation (Jasti dan Kodali, 
2015). Therefore, the case of testing laboratories in public services needs to be 
examined because testing services are a core activity to achieve organizational 
goals. 

Based on a review of the importance of quality public services,Lean Six 
Sigma, and the case faced above, thus there isgap which can be filled in by the 
author is research regarding improving public services in testing laboratory 
technical services, especially in the field of testing metal contamination in food 
using the Lean Six Sigma approach. This research aims to determine the causes 
of time delays and waste that occur and how to achieve punctuality according 
to testing service targets. The results of the improvements are expected to 
improve the quality of metal contamination testing laboratory services. 

 
THEORETICAL REVIEW 

The term ―Lean Six Sigma‖ was widely used in the late 1990s and early 
2000s (Byrne dkk., 2007; George, 2003) to describe a combination of ways of 
thinkingLean andSix Sigma. Systematically combining the concepts and 
principles of "production lean" which illustrates a situation into a map 
calledCurrent State Map (CSM) with DMAIC framework to generate process 
improvements is the core of the methodology "Lean Six Sigma" (Isa dan Usmen, 
2015). This integration is focused on overcoming the setbacks of these two 
methodologies. The integration of these two continuous improvement 
methodologies is a guide for organizations to increase their improvement 
potential (Bhuiyan dan Baghel, 2005). Lean Six Sigma described as strategies and 
methodologies in business that improve process performance, and increase 
customer satisfaction, leadership, and profit results by improving quality, 
speed, and cost (Snee, 2010). Business cases that have high impact and no clue 
about the root cause of the problem or unknown solutions from the start of 
problem definition are the most suitable for projectsLean Six Sigma (Antony 
dkk., 2018). 

Success storyLean Six Sigma as one of the techniques best practice' 
Continuous improvement' has invited many organizations around the world to 
implement it in order to improve their operating processes and become more 
competitive. In public sector organizations, Lean Six Sigma (LSS) has become a 
popular operational excellence methodology worldwide, to increase 
customer/public satisfaction, speed up processes, reduce costs and maximize 
stakeholder (Alblooshi dkk., 2021; Antony, Rodgers, dkk., 2017; Raja 
Sreedharan dkk., 2017). 

The objectives of each stage of DMAIC are explained below (Kaushik 
and Khanduja, 2010; Vijaya Sunder, 2015): 

1. Define: describes the business problem, the impact of the problem, the 
scope of the project and defines the processes to be improved. 

2. Measure: understand and document the current state of the process to be 
improved, collect informationThe Voice of Customer (VOC), and validate 
the applicable measurement system. 

3. Analyze: analyze collected data related to VOCs and processes to identify 
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root causes of process problems. 
4. Improve: identifying recommendations for improvement, designing 

future conditions, implementing pilot projects, training and 
documenting new processes. 

5. Control: sustaining better results from pilot projects, managing change on 
a wider scale; reporting data scorecards and control plans as well as 
identifying replication opportunities and developing plans for further 
improvement.  
 

METHODOLOGY 
This research uses a case study research strategy. This research follows 

the DMAIC methodology (Stern, 2018) to define problems and customer needs, 
measure the basic performance of current processes, analyze data to find the 
causes of problems, improve processes to eliminate NVAA and waste, and 
control processes so that waste does not recur. 

The data collection process was carried out by observing, interviewing 6 
selected informants, and reviewing documents. Primary data was obtained 
through direct observation of the time required for testing services and in-depth 
interviews with the sample registration section, sample handling section, 
sample destruction section, sample reading section, data processing section, 
and the Test Results Report (LHU) publishing section. The selection of 
informants is based on several conditions, including suitability and adequacy. 
Informants are also still directly involved in research activities and can provide 
adequate time to be asked for information within the scope of the research time. 
Based on these provisions, the informants in this research were from the public 
service unit (1 person), sample handling officer (1 person), laboratory analyst (1 
person), laboratory supervisor (1 person), laboratory team leader (1 person) and 
head of organization (1 person). The document review was carried out by 
studying policies, guidelines and standard operational procedures related to 
Pb, Cd, Hg and as metal contamination testing services in food. This research 
was conducted in June 2023-March 2024. To ensure that the information we 
obtained from the research data was accurate, quantitative data processing and 
analysis was carried out using univariate analysis by calculating the average 
value, maximum value and minimum value to describe the time taken. required 
for each testing service process (lead time), and to find out the time of activities 
that provide added value- or value-added time (VAT) and non-value-added 
time (NVAT). Qualitative analysis was carried out by recapitulating the results 
of observations combined with the results of relevant in-depth interviews and 
then narrating descriptively. 

Details of data collection and analysis are mentioned in each stage 
separately. Various tools and techniques are used including bar charts, flow 
charts, Spaghetti diagrams, CVSM, fishbone diagrams, FSVM, as well as 
comparison of results current and future.  
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Implementation of Lean Six Sigma 
Phase Define 

1. Determining research priorities is carried out based on the KPI in the field 
of Testing for 2023. This KPI is the timeliness of testing services which is 
reduced to the work results plan in the form of monitoring Laboratory 
Minimum Service Standards (SPM). SPM monitoring in 2023 has a target 
of 98% and achievement of 93% so it is categorized as below expectations. 

2. Customer feedback is very essential to public services, so a 2023 
Community Satisfaction Index survey was conducted. A total of 120 
customers were respondents to the 2023 IKM survey with results ranging 
from 3.66 - 3.91 for the nine survey questions. When compared between 
the nine survey categories, the service timeliness category is in the lowest 
position. Because of this, timeliness of testing is increasingly becoming a 
focus of research. 

3. Test Parameters In obtaining the test parameters that are the focus of the 
research, it is necessary to consider the 2023 SPM monitoring results in 
more detail (Table 1) obtained from the documentation of SPM monitoring 
officers. Based on this table, the timeliness of testing that is most 
frequently not achieved is food commodities for testing for lead (Pb), 
cadmium (Cd), mercury (Hg) and arsenic (As) metal contamination. Of the 
SPM monitoring of 93%, 7% did not meet the timeliness of testing and the 
biggest contribution was testing for metal contamination in food at 87%. 
 

Table 1. SPM Monitoring in 2023 

SPM Testing 

Laboratory 2023 

TMS Testing Laboratory 2023 

TMS (Not 

Entered 

SPM) 

15 TMS (Not Entered SPM) 15 

MS (Enter 

SPM) 

206 TMS does not contain metal 

contamination in food 

13 

Total Test 

Orders 

221 TMS does not contain metal 

contamination in food 

2 

Realization 

of SPM 2023 

93,12 

% 

Realization of SPM for metal 

pollution 2023 

87 % 

4. Process Limitations The process in determining the SPM starts from 
registering the order by the customer until the customer obtains the Test 
Results Report (LHU). Testing service procedures are currently prepared 
generally for all testing laboratory services and there is no completion 
time study stage for each testing process. 
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Phase Measure 
In phaseMeasure, data collection based on observations was carried out. 

Testing service procedures and their activities do not yet cover the actual 
conditions of the testing service flow. Observation results are written in the 
observation document in the same format as the testing service procedure 
document from the sample received from the customer until the Test Results 
Report (LHU) is received by the customer. The results of testing service 
observations can be seen in Table 2. 

Carrying out testing services, from the administration process to sample 
testing, is carried out in two buildings. The number of technicians who carry 
out testing for Pb, Cd, Hg, as metal contamination in food is 1 (one) person for 
sample handling and 1 (one) person for carrying out sample preparation, 
sample testing and data processing. The testing service time is 6.5 hours a day 
(working days: Monday-Friday) with the analyst working time in the 
laboratory being 5.5 hours a day (working days: Monday-Friday). 

 
Table 2. Service Process for Testing Metal Contamination in Food 
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1. Current Value Stream Mapping (CVSM) 
The observation process to measure the time of metal contamination 

testing services is carried out using the time and motion study method by 
recording the time of value-added activities (VAA) and non-value-added 
activities (NVAA) from each stage of the metal contamination testing service 
process flow, starting from when the customer registers the sample until the 
Test Results Report (LHU) is received by the customer. Each personnel activity 
in the testing service process is followed, and Value-Added Time (VAT), Non-
Value-Added Time (NVAT), Cycle Time (CT) for each stage, and Lead Time 
(LT) are calculated. An overview of the Current Value Stream Mapping (VSM) 
testing service can be seen in the image below: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. An overview of the Current Value Stream Mapping (VSM) 
 

2. Identify VA and NVA Activities 

The results of direct observation, apart from calculating time, also 
observing and recording value-added activities and non-value-added activities 
from each stage of the testing service process flow are shown in Table 3. 

 
Tabel 3 Value Added and Non-value-added Activities Pada CVSM 

 Value Added Activities Non-Value-Added Activities 

Process activity BOAT VAT (minutes) NVAA NVAT 

Sample 
registration 

Customer 
requests testing 

0,5 - - 

The UPP officer 
examines the 
test samples, 
prepares a 
sample receipt 
report 

2,5 - - 

The revenue 
treasurer issues 

0,5 - - 
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the Simponi 
Kemenkeu e-
billing 

Customers pay 
e-billing 

120 - - 

UPP officers 
issue Testing 
Work Orders 
(SPKP) 

1 - - 

Sample 
handling 

- - Laboratory 
supervisor 
inspects SPKP 

1 

Samples are 
handled and 
stored in the 
sample storage 
room 

30 - - 

Sample testing Sample 
destruction 

2850 - - 

Reading on 
AAS device 

1320 - - 

Data 
processing 

Laboratory 
analysts carry 
out data 
processing 

240 Waiting time 900 

The laboratory 
supervisor 
checks the 
results of data 
processing 

120 - - 

Publication of 
LHU 

LHU typing 15   

- - LHU is initialed 
by the 
Laboratory 
Supervisor 

5 

The LHU is 
initiated by the 
Team 
LeaderPKIV  

10 - - 

LHU signed by 
Head of Station 

1 - - 

LHU is handed 
over to the 
customer 

1 - - 

Based on the results of observations, NVAT was found during the re-
examination of the Testing Work Order (SPKP) by the laboratory supervisor, 
where the SPKP should have been handed over directly to the sample handling 
officer. The longest delay is the waiting time between data processing for a 
metal and sample preparation time for subsequent metal destruction. This 
waiting time is used by laboratory analysts to clean all the glass equipment so 
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that it is ready to be used for further destruction. Apart from that, the 
laboratory supervisor carried out a re-examination of the LHU so that this 
activity could be categorized as NVA. 

3. Spaghetti Diagram (Layout andMotion) 
On Spaghetti the diagram is drawn layout and motion parties involved 

in testing services as in Figure 2. With this diagram, motion is a waste (waste) 
can be identified. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 3. Spaghetti Diagram (Layout andMotion) 
From measurements motion, to carry out PB, Cd, Hg, and as metal 

contamination testing services, motion 9-14 must be repeated 4 times because 
each metal test must carry out the same motion. So, the total motion in the 
metal contamination testing service is 36 motions. 

 
4. Waste (waste) 

Waste that can be identified from non-value-added activities can be seen 
in Table 4. 

Table 4. Types Waste based onNon-Value Added Activities 

 Non-Value-Added Activities Typewaste 

Process activity NVAA NVAT  

Sample 
handling 

Laboratory 
supervisor 
inspects SPKP 

1 overprocessing 

Data processing Waiting time 
for data 
processing 

900 waiting 

Publication of 
LHU 

LHU is initialed 
by the 
Laboratory 
Supervisor 

5 overprocessing 
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Based on Table 4, 3 non-value-added activities were found in metal 
contamination testing services with 99% being waste waiting with tNVAT= 900 
minutes, and 1% of the activity is waste over processing with a total non-value 
added time of 2 minutes.  
 
Data Fase Analyz 
1. CVSM Analysis 

CVSM that has been prepared in phases measured analyzed by 
stakeholder related to the Laboratory Management Review Meeting (RTM) for 
the first quarter of 2024 held by the team leader, one of the agendas was the 
evaluation of the 2023 SPM which was unable to meet the target of 98% on time 
service and there were customer complaints regarding testing service times. 
From the results of CVSM observations, preparation and reading of PB, Cd, Hg, 
as metal contamination test samples takes the longest time, namely 4170 
minutes (69.5 hours) from lead time 5621 minutes (93.7 hours). If the working 
time for laboratory personnel in the laboratory is 5.5 hours, then:  

Sample testing working days =
        

       
                               and 

if the working time for activities outside of testing is 6.5 hours, then: 

Working days other service activities and waiting times = 

               

       
                              

Based on CVSM, waiting time (waiting time) from the data processing 
process for one metal to the next metal preparation process is 15 hours (3 
working days). This is difficult to avoid because the subsequent metal 
contamination testing preparation process is an uninterrupted process that 
needs to be carried out in one working day. The standard service time 
according to testing service procedures of 16 working days is certainly difficult 
to achieve with the measurement of working days for testing services for metal 
contamination of Pb, Cd, Hg, as in food amounting to: 

Completion time for metal contamination testing =                 
                               

2. Diagram Fish-Bone 
To identify the causes of long test completion times, the presence of NVA 

and waste, a root cause analysis is carried out using a fishbone diagram as in 
Figure 4.  
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Figure 4. Fishbone Diagram 

Based on this diagram, the identification results obtained include: 
1. During the sample registration process, the website application for 

services often experiences damage so forms that should be automatically 
printed in the application must be created manually. 

2. In the sample handling process, a review of test requests in the form of 
SPKP is carried out every time there is a test request so that there are 
repeated checks and are considered inefficient. 

3. In the sample preparation process, the testing work instructions still use 
the old method, namely SNI 01-2896-1998 and do not utilize digestion 
instruments so it takes a lot of time in the process. Apart from that, if the 
samples arrive at the same time, the samples will accumulate during the 
digestion process because it takes a long time. The laboratory personnel 
who handle sample digestion and reading are the same analysts so they 
cannot carry out parallel work. 

4. During the sample reading process, the equipment is often damaged so 
that the absorbance value cannot be read. 

5. In data processing, there is a waiting time for the destruction process for 
the next metal which the analyst uses as time for cleaning the glassware so 
that it is ready to be used for the destruction process. 

6. In the LHU issuance process, LHU validation is carried out repeatedly, 
namely by the Team Leader and laboratory supervisor. 

 
RESULTS  
Phase ResultsImprove 

Through the Management Review Meeting for the first quarter of 2024, 
solutions to the roots of the problem were put forward and it was determined 
which solutions could be implemented immediately through the Possible, 
Implement, Challenge, Kill (PICK)chart. The established solution is: 

Possible: eliminates wasteful overprocessing such as re-inspection 
activities. 

SPKP inspection activities every time there is a request for testing by the 
laboratory supervisor, are carried out at the beginning of the working day 
before the testing service time. This is also called a demand review. Review 
requests, namely ensuring that on the day of service, all personnel, equipment, 
chemicals and test methods are ready to be used to provide services. When this 
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is done, NVAT is reduced by 1 minute and motion 5 doesn't need to be there. 
Samples and SPKP can only be received directly by the sample handling officer. 

In addition, by eliminating validation or affixing initials to the LHU by 
the laboratory supervisor, NVAT can be reduced by 5 minutes because 
validation can only be carried out by the Team Leader. 

 Challenge: developing a method for testing metal contamination in food 
to shorten test completion times and overcome waiting times in data 
processing. 
 Through the development of test methods, the focus is on developing 
destruction methods using destruction instruments. Before being tested, the 
method to be developed must be verified first, whether it meets the 
requirements for linearity, repeatability and accuracy. After meeting the 
method verification requirements, method development work instructions are 
then prepared and tested. Trials were carried out on food products, namely 
sago flour. The product will be tested for metal contamination using method 
development. As a result, the destruction process does not need to be carried 
out separately for each metal. The sample destruction and blank digestion 
processes can be carried out simultaneously because the digestion instrument 
has 16 vessels which can destroy 8 metals at once. Even though the readings on 
the AAS instrument remain individual to each metal, the short digestion 
process greatly reduces the time to complete the metal contamination test. In 
addition, there is no need for waiting time for data processing because 
laboratory analysts no longer need to prepare digestion glassware for further 
metals. Waste that will also be reduced is motion. Because destruction does not 
need to be done repeatedly for 4 metals, motions 9-14, except motion 13, can be 
reduced 3 times. The results of this improvement will be more visible onFuture 
Value Stream Mapping (FVSM). 

 
A. Future Value Stream Mapping (FVSM) 

The above solution as an improvement strategy for improving public 
metal contamination testing services is depicted in FVSM which can be seen in 
Figure 45.  

 
Figure 5. Future Value Stream Mapping (FVSM) 
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From the results of FVSM observations, sample preparation for PB, Cd, 
Hg, As metal contamination testing after the development of the test method, 
experienced a decrease in completion time. Completion time can be shortened 
to 296 minutes or reduced by 89.6% compared to sample digestion completion 
time with the previous test method. The testing process time (sample digestion 
and reading) is 1616 minutes (26.9 hours) withlead time 2158.5 minutes (35.98 
hours). If the working time for laboratory personnel in the laboratory is 5.5 
hours, then: 

Sample testing working days =
        

       
                               

  
 
and if the working time for activities outside of testing is 6.5 hours, then: 
Working days other service activities and waiting times = 

                

       
                              

 
Completion time for metal contamination testing =                
                              

Based on FVSM, waiting time (waiting time) from the data processing 
process for one metal to the next metal preparation process can be eliminated 
because the destruction process can be carried out at once. As a comparison of 
improvement results from current state to future state; lead time, VAT, 
NVAT,waste will be compared in Table 5. 

 
Table 5. ComparisonCurrent State andFuture State 

 Current State  
 

Future State  
 

Improvement Rate 
(%) 

value-added 
time 

4712.5 minutes 2158.5 minutes 45,8 

non-value 
added time 

906 minutes 0 minutes 100 

movement 
(motion) 

36 motion 20 motion 55,6 

waiting time 
(waiting 
time) 

900 minutes 0 minutes 100  

0ver 
processing 

6 minutes 0 minutes 100 

 
The research results found that there were 2 non-value-added activities, 

namely the waste waiting and overprocessing categories. Apart from that, 
waste motion must also be taken into account. Waste waiting is an ineffective 
process and wastes time when one process still has to start while another 
process has finished, even though the process flow should run smoothly and 
continuously (Yuliati, 2021). 

 



Formosa Journal of Science and Technology (FJST)  

Vol.3, No.4, 2024: 861-880    

  875 

The type of waste overprocessing is in second place in this research. 
Over processing waste is adding work that is not needed. Overprocessing as 
one of the seven wastes is caused by unclear standards and specifications. Some 
operators often try to provide the best service, but are not always aware of the 
factors that truly add value to the product. 

 
B. Phase Control 

The results of the improvement phase, namely work instructions for 
developing test methods, are then distributed to laboratory personnel. 
Documentation of methods and results from previous stages, as well as the 
verification process, are managed by the laboratory supervisor. Laboratories 
must be able to communicate these documents effectively and ensure that 
activities are performed consistently over time. A control plan is created with 
the team leader, laboratory supervisor and laboratory analyst to maintain the 
achievements achieved. Control variables, specification limits and actions taken 
to address out-of-control results are determined by laboratory personnel, taking 
into account the feasibility of the measurements. 

 

DISCUSSION 
Inaccuracy of test results is a major cause of customer dissatisfaction. 

Timeliness can be measured by TAT (expressed in minutes or hours) or 
reporting against an established standard measure (expressed as a percentage). 
TAT evaluates the process that produces the service, while standard time is 
used as a boundary to evaluate the desired outcome of the service.Howanitz 
(2005), also recommends that the TAT goal be expressed as a percentage of all 
outcomes completed within a time interval.Based on the improvement results, 
the application of Lean Six Sigma has proven that this method was successfully 
used to achieve the research objective, namely achieving timely testing. With 
the completion time of testing results improvement is 7 working days, this must 
still be controlled so that Minimum Service Standards are still achieved. The 
expected long-term implication for the performance of laboratory services 
testing metal contamination in food is to increase confidence in the timeliness of 
laboratory testing, thereby potentially increasing Community Index Survey 
results in the coming years. 

CONCLUSION AND SUGGESTION 

This research shows that the use of Lean Six Sigma has succeeded in 
increasing the timeliness of testing services for Pb, Cd, Hg and as metal 
contamination as the main causes of customer dissatisfaction. The results of the 
improvement phase show that timeliness is able to reach 100% SPM compared 
to the measurement phase which exceeds the standard service time. Laboratory 
management support and commitment in generating and implementing quality 
improvement ideas is the key to success. The process changes used to produce 
improvements tend to be simple, and specific to current processes and people. 
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However, the principles and tools used are universal, so they can be adapted 
and used in other sets of processes, people and places. 
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