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Abstract in English  
 

 

Logistic operational is the heart of supply chain management that 

must always exist simultaneously to maintain the sustainability of a 

business operation in an era of high competitiveness by continuing to 

provide positive impacts on people and the planet. This is what 

prompted the Author to conduct a case study on a multinational 

company that produces industrial boilers and their equipment. The 

Lean Six Sigma methodology used has proven effective in finding the 

root of the problem, measuring achievements, analyzing data, 

preparing improvement steps and controlling each improvement 

process to ensure continuous improvement. Through joint efforts in 

the Focus Group Discussion forum, this study has proven to have 

helped the company to improve its previous condition, where logistics 

operational costs were very high due to the high cost of the inward 

process and had an impact on the high carbon footprint produced by 

transportation equipment, especially those related to the outward 

process. Improvement in logistics operational performance in the 

inward and outward processes that resulted cost saving in six months 

of implementing the improvements. This achievement not only 

provides financial benefits for the organization, but also impacting 

to minimize carbon footprint. 
 

 

INTRODUCTION  

Businesses across a range of industries must consider sustainability in their operations in 

the age of globalisation and escalating corporate competition. Businesses that wish to stay 

profitable and relevant over the long run now prioritise business sustainability. Given the boiler 

manufacturing industry's experience, logistics transportation management is critical in 

determining the company's overall operational sustainability. As a component of operational 

management, logistic transportation management needs to be closely watched and enhanced 

through the apprisal process. Logistics costs include expenses incurred in the inward and 

outward processes. The inward process refers to every supply chain activity sourced from 

outside to the factory area. Sources can come from both domestic and international origins, and 

the outward process involves every supply chain activity originating from the factory area 

and/or subcontractors to the warehouse or customer area. Both processes are the focus of this 

research. This research was done at PT. XYZ, one of the Industrial Boiler manufacturers at 

Indonesia.  

In the lesson learn process, the organization, PT. XYZ, identifies problems by focusing on 

Key Performance Indicators (KPIs) that have not met the expected targets or have significant 

gaps. One of the indicators that shows a significant gap during the fiscal year (FY) period from 
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April 2022 (FY22-23) to March 2024 (FY23-24) is the overrun of logistics costs. Figure 1 

shows the logistics cost performance versus quarterly revenue achievement.  

 

 

Figure 1. Logistics Cost Performance (Before improvement) 

Source : PT. XYZ monitoring data (2024) 

 

The purpose of the research on the logistics process at PT. XYZ is as follows: 

1. Determining the root causes of logistics cost overruns during the FY22-24 fiscal year 

period and corrective measures to address them. 

2. Determining the ratio of sales revenue to the potential increase in carbon footprint 

during the FY22-24 period. 

3. Measuring the results of the implemented improvement steps on the reduction of 

logistics cost overruns and the increase in the ratio of carbon footprint revenue to carbon 

footprint reduction. 

Empirical studies on problem-solving in the context of logistics cost overruns involve a 

systematic investigation of the factors contributing to those cost overruns and testing solutions 

in real-world scenarios. In this paper, the authors chose the Lean Six Sigma methodology, 

which consists of five stages: definition, measurement, analysis, improvement, and control. 

Prior studies on the optimisation of logistics operations in the industrial sector were carried 

out by Maryadi (2021), which the author was able to locate. The purpose of the logistics process 

and the setting in which the research was carried out are where the author's study and Maryadi's 

(2021) research diverge. While this study examines waste in PT. XYZ's outbound logistics 

operations, Maryadi examined NVA (Non-Value Added) in the internal supply chain operations 

of an automobile manufacturing company in Cikarang, West Java.  

Research on logistics cost overruns requires the identification of variables related to 

logistics costs. The derivation of constructed research variables is translated as an operational 

definition that provides the boundaries or meaning of a variable by detailing what the researcher 

must do to measure that variable, or it can be succinctly interpreted that the variables in this 

research are limited in their operational meaning. The variables operationalized in this study 

include sales results, shipping costs, and carbon emissions or carbon footprint. 
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LITERATURE REVIEW  

Supply chain management within corporate organizations creates and delivers goods to end 

users, therefore it is necessary to find the best approach to design a fast process at a low cost, 

as well as timing and location that meet the needs of the end users. The year 2013 saw Chopra 

and Meindl. In sustainable supply chain management, also known as Sustainable Supply Chain 

Management (SSCM), environmentally friendly logistics and operations are crucial because 

they reduce waste, have a positive impact on the environment, and enhance profitability. 

According to Teixeira (2018). Companies often manage their logistics operations to focus on 

their core competencies and reduce fixed costs.  

The effective concept of implementing sustainable development in logistics and supply 

chain management is based on the use of management decision-making methods to alter the 

parameters of logistics flow. Decisions must be made based on the measurement and evaluation 

of the parameters and indicators of that flow (Osintsev, 2020). According to (Chopra, 2017), 

the design of the transportation network affects supply chain performance by building the 

infrastructure where transportation operational decisions related to scheduling and routing are 

made. A well-designed transportation network allows the supply chain to achieve the desired 

level of responsiveness at a low cost. This is the basis for writing this paper, which determines 

the state of the art in its writing. The State-of-the-Art of this paper focuses on the analysis of 

waste occurring in the inward and outward logistics activities at PT. XYZ, which is an 

organization engaged in the manufacturing of industrial boilers.  

According to Klimecka (2021), the implementation of environmentally friendly 

transportation strategies, including the use of eco-friendly vehicles, is a key aspect of 

sustainable development in the logistics sector. Strategic logistics management is a crucial part 

of today's business world, especially in the context of international activities. 

The authors developed a framework that depicts the phases of the study while doing this 

research. The framework for this study, referred to as the conceptual framework, is depicted in 

Figure 2. 

 

Figure 2. Framework of Research 

Source : Author (2024) 
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RESEARCH METHOD  

This research uses a descriptive quantitative type or model. According to (Priadana & 

Sunarsi, 2021), quantitative research is conducted using investigative methods on phenomena 

through data collection that can be mathematically operated using statistical and computational 

techniques. Meanwhile, descriptive research is used to describe or illustrate the results of 

quantitative research. Descriptive research uses the 5W + 1H method to describe the research 

subjects. In the quantitative descriptive research model, the data obtained consists of numbers 

related to the frequency and shipping costs in each logistics process that occurs at PT. XYZ. 

The sources of data collected by the Author are derived from the following data:  

a. Primary Data 

Data obtained directly from original sources or through direct observation by researchers in the 

field, sourced from information provided by stakeholders related to our research object, 

obtained through Focus Group Discussions (FGD) or brainstorming.  

b. Secondary Data  

The secondary data used in this study comes from recorded data or quality records from the 

research object in the period before the research or repair time, namely in the fiscal year period 

2022 to 2023. The research object in question is the logistics process related to two types of 

commodities, namely finished products, namely boilers (products) and spare parts (spare). The 

types of secondary data used in this study are as follows: 

1. Budget (Original budget) 

2. Logistics Operational Documents 

3. Distance 

The data analysis method used in this research follows the DMAIC stages, which are phases in 

the Lean Six Sigma methodology. Lean Six Sigma has proven to support sustainability in 

supply chain management in various ways. This helps in the development of processes with 

less waste and variability, which is crucial for sustainable operations (Barbosa, 2023). 

Define Phase 

In this phase, the analysis begins with reviewing the Inward and Outward process flows 

according to the actual conditions during the research period. After the process flow is 

illustrated, the analysis is conducted by identifying parts of the process that show phenomena 

or determining indications of "waste”.  

From the initial interview with the logistics team, several obstacles faced by the team in both 

the Inward and Outward processes were identified, namely: 

1. In the Inward process: 

• The high cost of DO LCL 

• The high level of communication conducted with the forwarder agent 

2. In the Outward process: 

• The high shipping costs from the subcontractor's factory to the customer 

• The material or spare parts were damaged when received by the customer 

The next step in this research is to prepare the Project Charter. The members of this FGD 

consist of representatives from several departments at PT. XYZ, namely: Procurement, 

Logistics, and OEG. This project itself is facilitated by the Author and fully supported by 

subject matter experts (SMEs) and the top management of PT. XYZ, who are also the sponsors 

of this project. Figure 3 below shows the Project Charter that was jointly prepared by the FGD 

team.  
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Figure 3. Project Charter 

Source : FGD (2024) 

Measurement Phase 

In the Measure phase, historical data, specifically logistics data from 2022 to 2024, is 

processed using Ms. Excel™ to determine the trends and also to evaluate the current process 

conditions. Every factual finding in the Measure phase is crucial for identifying areas that need 

improvement and for validating each potential cause of the problem. In this research, the Author 

processes secondary data to obtain related information: 

1. The contribution of sales from each type of product compared to the logistics costs 

incurred  

2. Comparison of actual inward and outward logistics costs  

3. Comparison of budget and actual logistics costs  

4. Comparison of IncotermsTM logistics costs  

5. Measurement of Land Transportation Mode Frequency and Costs onward 

6. Measurement of Additional Outward Costs  

7. Measurement of Total Distance Traveled and Fuel Consumption  

8. Measurement and Calculation of Carbon Footprint 

 

Analyze Phase 

In this phase, FGD members conduct discussions to determine the potential causes of each 

issue from the three main problems. 

1. Analysis and validation of the Causes of High Inward FCL Costs (Figure 4 & Table 1) 
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Figure 4. Fish bond diagram of High FCL Costs 

Source : FGD (2024) 

 

Table 1. Critical X’s Validation of High FCL Costs 

 

                Source : FGD (2024) 

 

2. Analysis and validation  of the Causes of High Outward Costs 

3. Analysis ad validation of the Causes of the Low Sales Ratio to Carbon Footprint 

Before the research continues, each idea is grouped based on the "X group," where each 

valid potential cause of the problem will later become the "X function" needed for identification 

to facilitate the Author in analyzing the cause of the problem until the determination of the 

corrective steps later. Table 2 shows the selection process for prioritizing potential causes of 

the problem. 

Table 2. Critical X’s Priority Selection Table 

 

      Source : FGD (2024) 
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Improve Phase 

After the problems are arranged from highest to lowest score based on the priority selection 

results table in a Gantt Chart as shown as Table 3, the next step is to determine the root cause 

using the 5 Whys Analysis method. It is shown as Table 4. The FGD team selected the 5 top 

rank to be determined its root cause. 

Table 3. Critical X’s Gantt Chart 

 

     Source : FGD (2024) 

 

Table 4. 5 Whys Analysis of Issue Rank No.1 

 

                  Source : FGD (2024) 

 

From Table 4, it is known that the root cause of the problem regarding the high FCL cost 

offer from the contract forwarder agent is "the absence of a clause in the contract stating that 

costs can be reviewed if there is a significant change in market prices." The content of the final 

"Why" was then included in the Improvement Plan Table under the "Why" column. Next, the 

FGD team formulates the answers and creates a corrective action plan using the format shown 

in Table 5 below. 
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Table 5. Table of Improvement Plan rank no.1 

 

 Source : FGD (2024) 

 

The summary of the improvement plan of every rank can be seen in Table 6 below. 

Table 6. Table of Summary of Steps to Address Logistics Cost Overrun 

 

Source : FGD (2024) 
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The carbon footprint generated during the FY22-24 period amounts to 328,466 KgCO2, as 

shown in the total sum in Table 7 below. 

Table 7. Carbon Footprint Measurement and Calculation Table FY22-24 

 

           Source : FGD Data (2024) 

 

Control Phase 

In this phase, the FGD team continues the discussion to determine preventive and control 

measures in the implementation of improvements. The actions taken in this phase are as 

follows: 

1. Updating the Standard Operating Procedure (SOP) documents related to several 

activities mentioned above, including: 

a. Prosedur Proses Impor CP1 & IDP 

b. Outward Material Procedure 

c. Procedimiento de Estándares de Seguridad para Transportistas 

d. Material Procurement Procedure 

2. Creating a form template as a reference for submitting price quotes 

To facilitate the logistics staff in requesting price quotes from forwarder agents, the FGD 

team formulated a template form to calculate the estimated costs that will be incurred. The form, 

in the form of a worksheet using the Microsoft ExcelTM application, will greatly assist the 

logistics staff in determining the standard cost of a shipment. 

 

RESULTS AND DISCUSSION  

After the corrective measures have been implemented for approximately 2 quarters, the 

results of the improvements can be seen in Figure 5 below. 
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Figure 5. Logistics Cost Performance (After Improvement) 

Source : PT. XYZ monitoring data (2024) 

 

The image above shows a drastic decrease in costs at the end of the second quarter of the 

fiscal year 2024 to 2%. This achievement is below the logistics cost target of 4% of the revenue 

value. In the first quarter of FY24-25, the decline has not occurred optimally because several 

improvement projects will only be effective starting in June 2024. 

As stated in Table 7 regarding the relationship between fuel consumption and carbon 

footprint value, where the higher the fuel consumption, the greater the carbon footprint value 

produced. Conversely, if fuel consumption decreases, the carbon footprint value will also 

decrease. With the decrease in fuel consumption in the first quarter of the 2024 fiscal year, the 

carbon value also decreases. Table 8 shows the measurement results and calculations of the 

Carbon Footprint value for FY24-25H1 for selected modes of transportation. 

 

Table 8. Table of Measurement and Calculation of Carbon Footprint FY24-25H1 

 

           Source : FGD Data (2024) 

 

After the carbon footprint value is calculated, the next step is to calculate the sales-to-

carbon footprint reduction ratio. The results of the calculation can be seen in Figure 6 below. 



 

            Vol. 9  No. 2,  April 2025 

p-ISSN: 2598-6783 
e-ISSN: 2598-4888 

 

 

http://dx.doi.org/10.22441/indikator.v9i2.32920 79 
 

 

Figure 6. Sales Ratio per 1KgCO2 FY24-25H1 (After Improvement) 

Source : FGD Data (2024) 

 

CONCLUSION  

From the graph above, it is known that the achievement of the sales ratio per 1 Kg of CO2 

emissions has increased significantly, from 1.6 in the fiscal year FY23-24 to 3.8 in the fiscal 

year FY24-25, or if expressed as a percentage, the increase is 237%. That achievement serves 

as evidence that there has been an improvement in the operational performance of green 

transportation management. And this result answers the questions posed in the Problem 

Formulation. 

1. Based on the facts found in the measurement results and analysis conducted by the FGD 

team, it is known that the logistics cost overrun is caused by several factors: 

2. The FCL cost offer from the contract forwarder agent is very high during the inward 

process. 

3. The frequency of product and SFG shipments outside Jabodetabek is very high during 

the outward process. 

4. The distance traveled from the fabrication area to the customer area is very far during 

the outward process. 

5. High outward cost offers in the outward process 

6. The information related to the survey results of the trip to the customer site during the 

outward process is not yet available. 

Of the five issues mentioned above, 4 out of 5 issues originate from the outward process. 

This indicates that the outward process dominates the logistics cost overrun issues occurring at 

PT. XYZ during the fiscal year 2022 to 2023. 

This implication of ths project is divided into two main parts, namely tangible and 

intangible implications. Tangible implications are impacts that can be calculated and generally 

use discrete data. Meanwhile, intangible implications use qualitative continuous data that can 

be measured through quantification. 

According to this paper, we can learn that by applying a methodology that uses data, 

problem-solving tools, and a directed thinking process, the improvement steps will be more 

targeted and effectively solve the problem. Especially for green transportation, the future 

research can put the attention to improve current fossil fuel transportation to be renewable fuel 

transport, such as electric vehicles. 
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