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Abstract

The manufacturing industry, particularly the automotive sector, faces significant challenges in managing lead time
for spare parts procurement, which impacts operational efficiency and cost-effectiveness. PT TACI, a company
specializing in compressor production for vehicle air conditioning systems, encounters delay in the spare parts
procurement process, affecting its production schedule. The purpose of this research is to analyze and improve the
spare part procurement and operational lead time control processes at PT TACI. The study identifies barriers in the
current processes, especially those related to technology, web integration, and supplier agreements. A qualitative
approach was employed, consisting of in-depth interviews, focus group discussions, and direct observations with
key personnel in PT TACI’s Part Tool Inventory Control (PTIC) department. The findings reveal that delays
primarily arise from manual approval processes, inefficient data integration between IMS and EPS systems, and
inconsistent supplier performance. The research also emphasizes the role of digital technology, particularly web-
based integration and supplier agreements, in enhancing procurement efficiency. Based on Business Process
Improvement (BPI) principles, this study proposes a set of recommendations, including the automation of the
approval process, real-time system integration, improved supplier collaboration, and the simplification of routine
procurement processes. The implications of this research suggest that digital system optimization and stronger
supplier relationships can significantly reduce lead times and improve operational performance. Future research
could explore advanced technologies like Al or Blockchain for further procurement process optimization.
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INTRODUCTION

The manufacturing industry, particularly in the automotive sector, plays a vital role in the global economy.
Companies in this sector face significant challenges in managing operations efficiently, one of which involves
controlling lead time in the procurement of raw materials and spare parts. Prolonged lead times may cause production
delays, disrupt on-time delivery to customers, and increase operational costs. Therefore, efficient lead time
management is a crucial factor for achieving competitive advantage in the marketplace. According to Utomo et al.,
(2021), effective lead time control is directly related to improving production effectiveness, which is essential for
maintaining market competitiveness. One company facing notable challenges in spare part procurement is PT TD
Automotive Compressor Indonesia (PT TACI), which manufactures air conditioning compressors for vehicles. PT
TACI supplies its products to major automotive companies both in Indonesia and globally. The company envisions
being a trusted partner to its customers through pillars of operational excellence, including defect-free quality, on-
time delivery, and highly efficient production. Among the key factors contributing to this vision is timely and
integrated spare part procurement to support uninterrupted production and meet customer demand. Delays in spare
part procurement can disrupt production flows, cause machinery downtime, reduce production capacity, and elevate
operational costs. Prior studies have demonstrated that delays not only affect production efficiency but also result in
additional expenses, such as express delivery and overtime costs (Sutjiatmo et al., 2024). Furthermore, delays have
been shown to impact production lines and increase total operational costs, potentially leading to late product
shipments (Andrasec et al., 2024). Inability to manage lead time may also damage the company’s reputation among
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customers who expect timely delivery as promised (Tiedemann et al., 2021). At PT TACI, spare part procurement is
managed by the Part Tool Inventory Control (PTIC) department, which is responsible for ensuring the timely
availability of parts necessary for maintenance and machine repair. Effective management of procurement lead time
is therefore essential for maintaining seamless production and delivery. Although PT TACI has implemented two
information technology systems Inventory Management System (IMS) and Electronic Procurement System (EPS)
the company continues to face significant challenges. The IMS is designed to manage spare part inventory efficiently,
by recommending reorder points and optimizing purchases based on historical usage and supplier lead times. EPS,
on the other hand, is used to expedite purchasing and procurement activities, offering improved efficiency and
transparency in product selection, ordering, delivery, and payment processes. Despite these systems being in place,
challenges persist, including supplier stock uncertainties, poor information flow between procurement and
production departments, and limitations in real-time monitoring capabilities (Pasha & Suryani, 2017). Pradnyana &
Listartha, (2021) note that existing procurement systems often fail to adequately support effective lead time control
and require further enhancement and integration with more robust technologies.

Business Process Improvement (BPI) is a method used to analyze and enhance the efficiency and
effectiveness of business processes. BPI aims not only to improve operational efficiency but also to reduce waste,
accelerate cycle times, and optimize resource utilization (Andrasec et al., 2024). Within the context of PT TACI,
implementing appropriate BPI techniques can help identify procurement lead time issues and provide technology-
based solutions to address them. Previous research by Andrasec et al., (2024) highlights various techniques and
methods used in BPI to improve operational processes, particularly in controlling lead time. These techniques involve
systematic analysis and technological application to improve information flow and time management. This approach
aligns closely with PT TACI's need to enhance its lead time control systems through more efficient digital tools.
Additionally, Pradnyana & Listartha, (2021) emphasize the importance of integrating stronger systems to optimize
procurement and reduce inefficiencies. Their study shows that implementing technology-based BPI can address key
challenges, especially those arising from unintegrated information across systems. Strengthening existing systems at
PT TACI by deploying technology-driven BPI is therefore expected to improve spare part procurement processes
and expedite production flow.

One of the central aspects of this study is the optimization of digital tools to enhance lead time management.
Although PT TACI currently utilizes IMS and EPS, these systems are not sufficiently effective in real-time lead time
monitoring or in providing early warnings of delays. Research by Immawan (2021) in the palm sugar industry shows
that identifying and addressing lead time delays can significantly improve production efficiency. This finding is
relevant to PT TACI, which requires a more automated system to monitor procurement status. Junaidi et al., (2024)
also note the importance of automated monitoring systems in reducing procurement delays and ensuring timely
decision-making in addressing procurement issues. Without such automation, decisions are often delayed, leading
to disruptions in production schedules. Therefore, implementing real-time monitoring systems is crucial to detect
delays promptly and enable rapid corrective actions. Research by Babickovi¢ et al., (2020) on SCADA system
implementation in the waste treatment industry demonstrates how automation technology can improve efficiency
and reduce system failure risks. PT TACI could adopt a similar approach by integrating a web-based monitoring
system to oversee the entire spare part procurement process from initial requests to final delivery including supplier
communications.

In addition to digital optimization, stronger collaboration with suppliers is a key focus of this research.
Gebisa, (2023) illustrates that effective information sharing practices between firms and suppliers can enhance
supply chain performance and reduce operational costs. Leveraging API-based technology to enable direct
information exchange between PT TACI and its suppliers would increase transparency in spare part procurement
and minimize delays. Adirektawon et al., (2024) also highlight the benefits of Vendor-Managed Inventory (VMI) in
improving efficiency by reducing inventory management costs and enhancing turnover rates. Closer collaboration
with suppliers through VMI or integrated systems can help PT TACI access more accurate inventory data, facilitating
faster and more precise decision-making. This study aims to address gaps in lead time management for spare part
procurement at PT TACI by applying Business Process Improvement, optimizing digital tools, and enhancing
supplier engagement. Although prior studies emphasize the importance of information systems in improving
efficiency and reducing lead times, notable gaps remain in real-time monitoring capabilities and transparent supplier
collaboration. This research focuses on the implementation of advanced technologies and integrated systems to
ensure that procurement delays are detected early and preventive actions are taken before they impact production.

LITERATURE REVIEW
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A. Operations Management Theory and Business Processes

Operations management is an interdisciplinary domain that combines both art and science to design, direct,
and control processes that transform inputs into outputs in the form of goods or services for internal and external
customers. It plays a pivotal role in ensuring that products and services are produced and delivered effectively
(Collier & Evans, 2021). Business processes, as an integral part of operations management, are defined as a series
of activities that convert inputs into value-added outputs for customers and stakeholders (Krajewski & Malhotra,
2022). The efficiency and effectiveness of these processes strongly influence the quality and cost of the resulting
goods and services (Sukmono, 2021). Harrington, (1991) emphasizes the importance of viewing business processes
holistically. Fragmented or poorly coordinated processes can reduce productivity and degrade organizational
performance. Hence, the implementation of Business Process Improvement (BPI) is essential. Research by Andrasec
et al., (2024) suggests that appropriate BPI methods can significantly improve business processes, including spare
part procurement and management, which are the focus of this study. Similarly, Pradnyana & Listartha, (2021)
indicate that applying BPI to information systems can result in more efficient processes, particularly through
simulation-based technological solutions.

B. Business Process Improvement (BPI) Theory

Business Process Improvement (BPI) is a systematic methodology designed to enhance the effectiveness
and efficiency of organizational operations by eliminating wasteful practices and improving process outcomes
(Utomo et al., 2021). BPI efforts focus on streamlining workflows, reducing costs, and improving customer
satisfaction, all of which contribute to achieving long-term business objectives. The BPI approach consists of five
interrelated phases (Harrington, 1991; Pradnyana & Listartha, 2021). Organizing for Improvement, Understanding
the Process (As-Is), Streamlining the Process, Measurement and Control, and Continuous Improvement. The first
phase involves analyzing existing processes and identifying areas requiring immediate attention through interviews
and internal discussions. In a study by Immawan, (2021), the five BPI phases were applied using tools such as Value
Stream Mapping (VSM) and Economic Value Added (EVA), which helped identify non-value-added activities and
optimize workflows for greater efficiency.

C. Supply Chain Management (SCM) Theory

Supply Chain Management (SCM) is a multidisciplinary framework that coordinates activities involved in
the production and distribution of goods and services. SCM ensures that materials, information, and financial flows
are seamlessly integrated among all internal and external stakeholders to optimize value creation and minimize waste
(Krajewska & Krajewski, 2020). A well-managed supply chain heavily depends on inbound logistics, which includes
managing the delivery of materials and spare parts from suppliers to warehouses to support production. Andersen,
(2007) and Syamil et al., (2023) underscore that effective coordination across supply chain entities is crucial to avoid
operational inefficiencies and data discrepancies that could increase costs. Studies by Babickovi¢ et al., (2020) and
Adirektawon et al., (2024) focusing on supply chain digitalization and the use of web-based systems are aligned with
this research, particularly in enhancing information flow and delivery time control in spare part procurement through
the implementation of technologies such as IMS and EPS.

D. Lead Time Management in Supply Chains

Lead time management is a strategic component in supply chain optimization, referring to the duration
required to complete a process from ordering to final delivery (Sirine, 2024). Efficient lead time management is
crucial for reducing operational bottlenecks, improving service quality, and enhancing customer satisfaction.
Chengguo et al., (2021) found that effective lead time management enhances market responsiveness and reduces
operational costs through technological automation and monitoring. This aligns with findings from Gebisa (2023),
who demonstrated that digital information integration in the supply chain improves efficiency and lowers operational
expenditures. Just-in-Time (JIT) approaches, which prioritize procurement when needed, and the utilization of real-
time monitoring technologies—as recommended by Immawan, (2021) offer strategic advantages in minimizing lead
time and optimizing inventory control.

E. Digital Supply Chains and Integrated Web Systems

Digital transformation in supply chain management marks a significant paradigm shift from manual systems
to data-driven ecosystems. Through the implementation of web-based platforms, organizations can enhance real-
time communication, automate workflows, and reduce reliance on paper-based documentation (Pasha & Suryani,
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2017). Irmayani et al., (2022) affirm that digital platforms improve transparency, reduce lead times, and enhance
data accuracy for purchasing, ordering, and inventory management decisions. These findings are consistent with
Prasetio & Muchnita, (2022), who emphasize the importance of integrated web-based systems in improving
operational transparency and flexibility. Moreover, emerging technologies such as Blockchain and Internet of Things
(IoT) offer full visibility into product flows, empowering organizations to respond swiftly to demand fluctuations
and emergency scenarios (Alamsyah et al., 2022). The supply chain involves three main types of flows: the flow of
goods, the flow of money, and the flow of information. This aligns with the concept of digital transformation in
supply chain management, where timely and accurate information flow becomes crucial to reduce errors and enhance
efficiency. Digital transformation helps facilitate this flow of information in web-based systems, improving
transparency and responsiveness (Irjayanti & Azis, 2021).

F. Supplier Agreements

Supplier agreements form the legal and operational foundation for effective buyer-supplier relationships.
These contracts define expectations around price, product quality, delivery schedules, quantities, and compliance
requirements (Shtub & Karni, 2010). Research by Yan et al., (2025) indicates that clearly defined supplier
agreements reduce uncertainty and enhance supply chain efficiency. This is further supported by Monczka et al.
(2015 in Saragih, 2024), who emphasize that well-crafted contracts strengthen supply chain reliability and foster
better collaboration between parties. Implementing robust agreements enables companies to secure timely deliveries,
reduce risks, and build stronger supplier relationships. Saragih, (2024) adds that supplier contracts serve as essential
tools for mitigating procurement risks and ensuring the continuity of material supply. In line with this, research by
Irjayanti & Azis, (2021) demonstrates that the timeliness of payments in supplier agreements significantly influences
the flow of goods and order fulfillment. Payment delays by retailers can disrupt the supply chain, highlighting the
importance for companies to establish clear payment terms in their supplier contracts. This study also emphasizes
the need to adjust contracts with logistics and transportation services to ensure smooth goods flow from suppliers to
end consumers. Moreover, the flow of goods, money, and information within the supply chain must be effectively
managed to support the efficiency of supplier contracts. Pujawan & Mahendrawathi, (2017) explain that managing
these flows is crucial to reducing uncertainties in supply chain performance. Supplier contracts can serve as a tool to
regulate these flows, ensuring better communication and more efficient management of goods and payment
processes.

RESEARCH METHOD

This study employs a qualitative approach to explore the spare part procurement process and lead time
management at PT TD Automotive Compressor Indonesia (PT TACI). Data was collected through a combination of
in-depth interviews, focus group discussions (FGDs), and direct observations, which were designed to provide a
comprehensive understanding of the challenges and practices within the procurement system (Sholihah et al., 2023).
The research focuses on the actors involved in the spare part procurement process, including supervisors, foremen,
and staff members from the Part Tool Inventory Control (PTIC) department, who were selected using a purposive
sampling technique. The study is conducted at PT TACI's operational facility in Cikarang Barat, Bekasi, Indonesia,
over a period of two months (April-May 2025). The data collection instruments include structured interview guides
developed from the research objectives and theoretical framework, tested with a few preliminary respondents for
clarity and relevance. The company’s procurement logs and performance data were also reviewed to complement
the findings from the interviews and FGDs. The data analysis follows Miles and Huberman’s interactive model,
which involves three stages: data reduction, data display, and conclusion drawing/verification (Miles et al., 2018).
The researcher transcribed and reduced the data to focus on relevant information, organized it into thematic
categories, and visualized it through matrices and tables. Finally, the conclusions were verified through member
checks, where participants reviewed the findings to ensure accuracy. By employing these research methods, this
study aims to generate actionable insights for improving the spare part procurement process, optimizing lead time
management, and enhancing overall operational efficiency at PT TACL

RESULT AND DISCUSSION
A. Result
Characteristics of Informants and Descriptive Data
In this study, data was collected from several informants who are considered to have a deep understanding of
the process involved in controlling the lead time of spare parts orders. These informants are users of the IMS and
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EPS applications and have direct interactions with suppliers. These individuals are involved in the implementation
of processes and are the primary persons responsible for these activities. The informants in this study include 2
supervisors from PTIC, 1 foreman from PTIC, and 1 staff member from PTIC. Table 1 below outlines the
characteristics of the selected informants, who were chosen based on the criteria outlined in Chapter III. These
informants will undergo in-depth interviews, and the validity of the data will be verified through a focus group
discussion.

Table 1. Characteristics of Informants

Informant Code Position Work Experience Reason for Selection

SPV1 SPV PTIC 1 10 years Knowledgeable about the process,
obstacles, digital systems, and supplier
relations.

SPV2 SPV PTIC 2 10 years Same as SPV1

FRM1 Foreman PTIC 1 | 20 years Provides technical support, controls
ordering process, manages warchouse and
suppliers.

STF1 Staff PTIC 1 12 years Handles spare parts orders, administrative
support, and communicates with suppliers.

Source: PT TACI, Primary Data Processed (2025)

In addition to conducting in-depth interviews with the informants, which will be verified through a focus group
discussion, some of the results from the in-depth interviews will also be cross-checked with other sources through
observations and supporting documents, including screenshots of activities and system/internal report displays from
PTIC members

Spare Parts Procurement and Control Process at PT TACI
Spare Parts Procurement Flow

The spare parts procurement process at PT TACI begins with the detection of stock reaching the Order Point
(OP) via the IMS system. If the stock falls below the OP, the system automatically triggers the creation of a Purchase
Request (PR) by the PTIC team. The PR is then processed in the EPS system for internal approval, involving various
levels (SPV, Manager, GM, Director, and VP). The standard time targeted for this approval process is 14 days.
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Untuk data lebih lengkap silahkan cek di link berikut
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Based on Figure 3, the approval process should be completed within 14 days. However, data in Appendix
Slide 2 show that the average lead time exceeds the target due to the lengthy approval process. Below is the flowchart
illustrating the overall spare parts procurement process:

Approver
PTIC (SPV, Manager, Director, Vice Procurement Supplier e
President, President Director) } 1 Titik Kritis
[ J— |
Accept &
Making PR in Search
EPS Quotation
. - f ! Create PO &
Triger PR from ' | Internal Approval |—‘— Due Date
OP OQ IMS . H
ftTTTmTm T | Sent PO |~*~| Manufacturing |—
Recgll]\:;}{g & I Receiving |——| Delivery I
Stock | Yes Closing EPS
in IMS
Claim Supplier

DUULLC. I 1 1ALV, Tlialy ata I 1ULOddCU \LVLo)

However, interviews with SPV1 (June 5, 2025) revealed that this process often faces challenges, particularly
during the internal approval stage. SPV1 stated that the lengthy approval levels are the main factor contributing to
delays, with the required time often exceeding the target of two weeks. This is due to the high workload at each
approval level, such as Managers and GMs, who frequently handle numerous PRs. Despite SPV1's efforts to follow
up manually via email and direct communication with superiors, these measures have not been sufficient to
effectively address the delay issues. SPV1 suggested the implementation of an automated system that provides
notifications and stricter approval time limits to speed up and streamline the approval process. Further, in an
interview with FRM (June 10, 2025), it was explained that control over critical stock is also an essential part of the
procurement process. Every week, the PTIC team must download data from IMS to monitor stock levels and identify
items that are running low or have high urgency. This data is then communicated to relevant parties, including the
procurement team and superiors, for immediate action. One challenge faced in this process is the reliance on manual
processes, such as data processing and email reminders, which are often ineffective in preventing delays. FRM
proposed better integration between the IMS and EPS systems to facilitate stock monitoring and expedite decision-
making.

SPV2 (June 17, 2025) also highlighted similar issues, particularly delays in internal approval. Although email
reminders have been implemented, superiors do not always respond promptly, causing disruptions in the procurement
process. SPV2 further suggested improving the integration between IMS and EPS to facilitate real-time tracking of
items and provide notifications to the involved parties. The spare parts procurement process at PT TACI is structured
well, but the main challenge lies in the internal approval stage, which hinders the procurement efficiency. As noted
by SPV1 in the interview (June 5, 2025), although PRs are created and approved in the IMS system, the multi-level
approval process is a significant barrier. This is exacerbated by reliance on manual reminders, which are insufficient
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in ensuring smooth operations. FGD discussions (June 20, 2025) also pointed out that although IMS and EPS systems
are integrated, email reminders are not effective enough to mitigate delays in the approval process.

Based on findings from interviews and FGDs, the main obstacle in the spare parts procurement process at PT
TACI lies in the multi-level internal approval, which leads to lead times exceeding the target and affects procurement
speed. Although efforts to expedite the process, such as manual follow-ups by SPV1 and email reminders, are in
place, delays persist due to a lack of prompt responses from involved superiors. Moreover, the dependency on manual
systems for data processing and reminders increases the burden in achieving efficiency. The study finds that while
PT TACT’s spare parts procurement process is well-structured, inefficiencies remain in stock control and internal
approvals. Manual monitoring and email-based reminders hinder timely decision-making. Interviewees suggest
automating notifications and improving integration between IMS and EPS to enable real-time tracking, enhance
transparency, and accelerate approvals ultimately ensuring procurement efficiency and operational continuity.

Procurement Control to Maintain Lead Time

Control over lead time begins with the internal approval process, which influences the speed of order
placement. This process involves multiple approval levels, from the supervisor (SPV) to the manager and director.
SPV1 (June 5, 2025) explained that lead time control is often hindered by the numerous approval levels and the large
number of PRs that need approval. Despite the reminders, delays arise when there are too many approvals, especially
for routine items that are frequently ordered. As a result, although the target is two weeks, the actual approval time
often exceeds one month.

Reminder & Control Progress Approval PR Control Critical Stock Control Outstanding PO

Download Download Data Outstanding
Download data EPS data IMS data EPS PO from email
Procurement
. . N
Manual Filter 1 Manual Filter 1 Manual Filter 1 per
per | item delay per 1 item Rank 1 item Rank
approval PR A,B,C AB,C

AR )

r

Manual process
Data in Excel

Manual process
Data in Excel

f. Share Report by Share Report by

Manual process Data
in Excel

Share Report by

Email to PTIC Email to PTIC Email to
dan Superior dan Superior Procurement
lx/week \___Ix/week / 1x/week
[ Manual Follow Up to Approver, Procurement & Supplier ]

Figure 3 Procurement and Critical Spare Parts Progress Control Flowchart PTIC
Source: PT TACI, Secondary Data Processed (2025)

The flowchart above illustrates three core processes in procurement and inventory control at PT TACI. The
first process, Outstanding PO Control, involves manually processing purchase order (PO) data received via email,
categorizing it based on priority levels (Rank A, B, C), visualizing the results in graphs, and reporting to the
Procurement team. The second process, Critical Stock Control, entails downloading data from IMS, filtering priority
items (Rank A, B, C), visualizing them graphically, and reporting to the Part Tool Inventory Control (PTIC)
department and superiors. The third process, Approval Progress Reminder & Control, includes downloading data
from EPS, manually identifying delayed approvals, visualizing them in charts, and reporting to PTIC and
management. Follow-up actions are conducted to ensure timely approvals from relevant authorities, the procurement
team, and suppliers.

Critical Stock Control and Urgency Checking
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Critical Stock Control at PTIC, as described by FRM (June 10, 2025), involves utilizing data from the IMS
system to monitor low-stock items and prioritize procurement based on urgency. Items are classified into three
categories: Rank A, representing urgent items requiring immediate supply; Rank B, with lower urgency; and Rank
C, which are critical but seldom used. The main focus is placed on controlling Rank A and B items to ensure the
continuity of production, as procurement delays for these categories can lead to disruptions in the manufacturing
line. Findings from the Focus Group Discussion (June 20, 2025) reveal that despite the integration between IMS and
EPS systems, urgency control remains suboptimal due to limited system connectivity. Consequently, urgency-related
information is not readily accessible through EPS, leaving approvers with insufficient data to accurately prioritize
procurement. This indicates the need to enhance the integration between the two systems to improve efficiency.
Furthermore, STF and SPV2 (June 17, 2025) noted that although quality inspection procedures are in place at the
warehouse, goods often fail to meet predefined standards, resulting in additional verification steps that delay the
receipt process and disrupt inventory management. To improve spare parts procurement and lead time control, it is
recommended to strengthen IMS—EPS system integration, introduce automated reminders to accelerate the approval
process, and reinforce quality inspection procedures both at the supplier level and within the company’s internal
operations.

Barriers that Cause Spare Part Procurement Lead Time to Become Suboptimal

Efficiency in managing spare part procurement lead time is critical to ensuring smooth operations and
preventing production downtime. However, findings from the field indicate various barriers that prevent the spare
part procurement process at PT TACI from running optimally. These barriers were identified through a series of
interviews with relevant parties and focus group discussions (FGD). The majority of the issues arise from complex
internal processes, as well as reliance on manual systems that slow down the procurement flow. Based on interviews
with SPV1 (June 5, 2025), SPV2 (June 17, 2025), FRM (June 10, 2025), STF (June 18, 2025), and the FGD held on
June 20, 2025, seven main barriers were identified that disrupt the efficiency of spare part procurement. The
following explanation provides an analysis of these barriers with relevant visual evidence.

Lengthy Internal Approval Process

One of the biggest barriers identified in the spare part procurement process is the lengthy internal approval
process. During an interview with SPV1, it was explained that the approval process, which involves seven levels of
approval, causes significant delays. At Approver-4, there are 112 pending Purchase Requests (PR), with 20 of them
exceeding the seven-day deadline. FRM added that although the expected approval time is two weeks, in reality, this
process can take up to one month, primarily due to overload at the approver level and the absence of an automatic
escalation system to speed up the approval process.

GRAPH TOTAL WAITING
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Source: PT TACI, Secondary Data Processed (2025)

The graph above shows the distribution of PR delays based on the approver level, with the largest accumulation
occurring at Approver-4, which becomes the bottleneck in the procurement process. This affects the overall lead
time. As a solution, it is recommended to implement auto-approval for routine PRs that have been in the system for
more than 14 days without approval to speed up the approval flow, especially for frequently requested items that are
not complex.
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Dependence on Manual Reminders

STF, in an interview on June 18, 2025, revealed that weekly email reminders sent to superiors are ineffective
because they lack urgency indicators. The email only contains a list of PRs without information on priority, forcing
the approver to open the attached Excel file to verify the PR’s priority level. This slows down the process of
identifying and addressing urgent PRs. SPV1 also mentioned that the reminders provided do not include urgency
classification, further exacerbating the inefficiency of the reminders.

Data Inconsistency between IMS and EPS

FRM, in an interview on June 10, 2025, revealed that stock data in the IMS is often not updated in real-time
in the EPS, causing discrepancies between the stock status in both systems. For example, even though stock items
are depleted in IMS, they still appear as available in EPS, leading to erroneous procurement decisions. SPV2 also
added that the PR quantity in EPS can be manually modified, whereas the data should follow the OP/OQ from IMS
to maintain accuracy. This data inconsistency increases the risk of procurement errors and worsens lead time. The
unavailability of real-time stock information in EPS causes errors in procurement decision-making. Therefore, better
integration between IMS and EPS is necessary so that updated stock information can be accessed directly by the
approver on a single interface. Implementing an API to enable real-time data synchronization will minimize
procurement errors and expedite the approval process.

Supplier Delays

SPV1, in an interview on June 5, 2025, revealed that delays in delivery often occur due to emergency requests
submitted via email before the Purchase Order (PO) is approved. These requests create a deadlock in the procurement
process because the supplier will only process the items after the PO is issued. STF also added that the supplier's
production lead time, which can reach one to two months, often causes the procurement process to take longer than
expected. The image above shows an emergency shipment request for the item "RING PLUNGER TIP 0301-048-1"
before the PO is approved. These emergency requests that bypass the formal process cause discrepancies between
the procurement schedule and supplier readiness. To smoothen the procurement process, system integration with
suppliers should be implemented to allow real-time stock updates and more accurate forecasting, reducing reliance
on manual reminders and speeding up the shipping process.

Human Resource Limitations and Manual Workload and Lack of System Integration

FRM, during the FGD on June 20, 2025, stated that about 70% of the procurement team's time is spent
inputting data manually using Excel and following up verbally with various parties. SPV2 also revealed that to
manage critical stock, the team must filter data one by one in Excel, which is time-consuming and labor-intensive.
The lack of integration between IMS and EPS results in inefficiency in the approval process and decision-making.
FRM highlighted that approvers cannot access real-time stock data in EPS, so approval decisions cannot consider
urgency or the availability of items in the warehouse. SPV2 also emphasized that to review the status of a single
item, staff must manually open two separate systems, which increases the risk of communication errors and delays.
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Figure 5 Flow Process Before (As Is)
Source: PT TACI, secondary data processed (2025)
This fragmented flow leads to inefficiencies and adds time to the approval process. The proposed solution is
to integrate the IMS and EPS systems into a centralized dashboard, where approvers can view stock status and PRs
in a single view, making decision-making faster and more accurate.

Manual Forecasting and Emergency Shipments

STF, in an interview on June 18, 2025, mentioned that forecasting is often done manually through Excel
emails, which is highly susceptible to human error. SPV1 also added that emergency shipment requests before PO
approval lead to stock that does not match current needs. Observations showed that manual forecasting in Excel
format is sent to suppliers via email. This process is prone to data input errors and format inconsistencies. The
recommended solution is to digitalize the forecasting process and use standardized templates to reduce human error
and increase accuracy.

The Role of Digital Technology Utilization (Web Integration) and Supplier Agreements in Procurement
Process Efficiency

The utilization of digital technology, particularly web integration in procurement systems, plays a crucial role
in enhancing the efficiency of spare parts procurement at PT TACI. Additionally, the role of supplier agreements is
a key factor in optimizing time and procurement costs. The following analysis is based on interviews and focus group
discussions (FGD) conducted.

Utilization of Digital Technology in Spare Parts Procurement

PT TACI uses two main digital systems in the spare parts procurement process, namely the Inventory
Management System (IMS) and the Electronic Procurement System (EPS). The IMS is used to control stock levels
and provide notifications when stock reaches the minimum level (Order Point - OP). This system also provides
information on the quantity of items to be ordered according to the predetermined Order Quantity (OQ). On the other
hand, EPS facilitates the creation of Purchase Requests (PR), obtaining internal approvals, and creating Purchase
Orders (PO) to be sent to suppliers. Although these systems are integrated to support procurement, several issues
were found related to the seamless integration between IMS and EPS. One key issue is the discrepancy in data
between IMS and EPS, particularly in stock information that is not always updated automatically. This discrepancy
causes delays in the PO approval process due to data inconsistencies between the two systems.

The FGD results indicate that while integration between IMS and EPS is present, there is a need for
improvements in data visualization and automation. For example, when stock levels reach critical thresholds (Rank
A), this data should be immediately visible to the approver in the EPS system without requiring manual verification
of IMS data. These improvements are expected to accelerate the approval process and reduce the risk of procurement
delays. Several interviewees, such as FRM and SPV1, suggested introducing an automatic reminder system for
approvers, especially for PRs that require immediate approval. Furthermore, deeper integration, such as the
visualization of critical stock data and item lead times, is crucial for supporting faster and more accurate decision-
making. In the As-Is flowchart, critical points are seen in the internal approval stage involving multiple approvers.
Discrepancies between IMS and EPS data cause delays in the approval process, indicating a gap in system integration
that hinders the procurement flow. Therefore, necessary improvements involve enhancing data visualization and
automation between both systems, which will expedite approval processes and streamline procurement workflows.

The Role of Supplier Agreements in Procurement

Agreements with suppliers are critical in ensuring the smooth procurement of spare parts at PT TACIL To
prevent stock shortages, the company has implemented a forecasting system with suppliers for fast-moving items.
This forecasting system enables PT TACI to provide demand predictions to suppliers, allowing them to prepare
sufficient stock. However, as noted by SPV2, while forecasting has been implemented for some items, not all
suppliers accept these agreements, particularly for non-fast-moving items. This results in reliance on a more reactive
ordering process and reduces procurement efficiency. Frequent issues in supplier relationships include untimely
deliveries and unavailability of items when needed. Therefore, SPV1 and SPV2 emphasize the importance of
reinforcing agreements with suppliers regarding item availability and timely deliveries. As explained by STF, when
suppliers fail to deliver on time, PTIC must seek alternative suppliers or coordinate with other teams to address stock
shortages. To improve efficiency, PT TACI plans to strengthen long-term agreements with suppliers, especially for
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routine items with high consumption rates. Interviews with STF and FRM suggest that PT TACI should establish
agreements that include commitments to timely deliveries and minimum stock availability for critical items. These
agreements are expected to shorten lead times and ensure the availability of necessary items without repeated
ordering processes.

The Impact of Technology and Supplier Agreements on Procurement Efficiency

Overall, the implementation of digital technology and stronger agreements with suppliers has positively
impacted the efficiency of spare parts procurement at PT TACI. The integration of IMS and EPS allows PT TACI
to monitor stock levels more accurately and facilitates faster creation of purchase orders. Additionally, agreements
with suppliers related to forecasting and timely deliveries help reduce uncertainty and streamline procurement.
However, as indicated in interviews and FGDs, there is still room for improvement, particularly in the integration of
data between IMS and EPS, and the enhancement of notification and auto-reminder systems to accelerate the
approval process. Additionally, stronger agreements with suppliers regarding item availability and timely deliveries
need to be expanded to ensure that PT TACI can meet spare part demands more efficiently. In terms of data
integration between IMS and EPS, the issue of data discrepancies can be addressed by improving system integration
through the implementation of an API that allows real-time data synchronization between both systems. This step
will help reduce procurement errors and enable approvers to make faster and more accurate decisions based on
updated data. In conclusion, the utilization of digital technology and stronger supplier agreements has significant
potential to enhance procurement efficiency, although several aspects still need improvement to optimize the
procurement process further.

Improving Spare Parts Procurement Lead Time through BPI, Digital Integration, and Supplier Collaboration
Automation of Internal Approval Process

Interviews with SPV1 (June 5, 2025) and FRM (June 10, 2025) revealed that the manual approval process
consumes most of the team's time due to frequent follow-ups. To address this, it is recommended to implement auto-
approval for routine items (fast-moving items) in which PRs, once agreed upon internally, would be automatically
approved if no action is taken within 14 days. Additionally, the system should include escalation notifications to
higher-level approvers when deadlines are exceeded, along with urgency visual indicators (red/yellow/green) in the
EPS system. FRM also highlighted that the lack of urgency visualization in EPS often causes approval delays, as
approvers are unaware of the priority of PRs. To illustrate the difference between the current "As-Is" process and the
proposed "To-Be" process, a flowchart can be used. This flowchart compares the current manual process with the
proposed automation, which includes auto-approval and direct integration with suppliers. The introduction of this
auto-approval system can reduce delays in approval processes, ease monitoring, and increase overall efficiency.

Real-Time Integration Between IMS and EPS

Interviews with SPV2 (June 17, 2025) and FRM (June 10, 2025) revealed that the lack of integration between
IMS and EPS creates difficulties in monitoring stock during the approval process. Employees must manually open
both systems, which slows down decision-making. Therefore, it is recommended to integrate the systems via an API
to synchronize stock data, PR status, and urgency classifications (Rank A—C) in real-time. The FGD on June 20,
2025, emphasized the need for a centralized dashboard and a minimum stock auto-reminder feature to expedite
procurement follow-up. The previously displayed flowchart illustrating procurement progress control is highly
relevant for supporting this recommendation. The flowchart illustrates the current manual process used in monitoring
procurement progress, where data is filtered and processed manually via Excel. This manual system can be replaced
with a centralized dashboard that provides real-time access to procurement data, allowing faster and more efficient
monitoring.

Enhancement of Tracking and Forecasting Systems

During interviews with STF (June 18, 2025) and SPV1 (June 5, 2025), it was noted that manual forecasting
using Excel often results in inaccuracies and delays. It is recommended to create a real-time tracking system for
deliveries, displayed in EPS, similar to e-commerce tracking systems. Additionally, spare part forecasting should be
digitized using historical data and production plans, with results directly sent to suppliers to support order fulfillment.
SPV1 also recommended establishing long-term agreements with suppliers for Rank A items to guarantee stock
availability and timely delivery. The example of an email forecast sent to suppliers illustrates how manual forecasting
is still carried out using Excel, which is prone to errors and delays. To improve efficiency, this forecasting system
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should be replaced with a more accurate and efficient digital system, allowing for direct and automatic
communication with suppliers based on estimated item needs.

Simplification of Processes for Routine Items

Based on SPV1's recommendation on June 5, 2025, and the agreement in the FGD on June 20, 2025, the
process for routine items should be simplified through cumulative PRs every 6—12 months, with POs being directly
issued without further approval. Additionally, the IMS system can be set to automatically generate PRs when stock
reaches the Order Point (OP). This solution is expected to cut approval time by up to 50% and significantly reduce
the procurement workload.

Creation of SOPs and Training

FRM (June 10, 2025) noted that delays in the process were often caused by users' insufficient understanding
of the IMS and EPS systems. Therefore, it is essential to create standardized Standard Operating Procedures (SOPs)
that cover procurement workflows, handling of critical items, and communication with suppliers. Regular training
for the PTIC team, approvers, and procurement staff is expected to enhance understanding and optimize the adoption
of the digital systems. Based on the interviews, FGDs, and analysis of the spare parts procurement process at PT
TACI, it was found that the primary obstacles in lead time control stem from slow manual processes, lack of system
integration, and suboptimal user understanding of the systems. To address these issues, improvements are
recommended through the BPI approach with the support of digital technology and supplier agreements. These
recommendations include automating the approval process, real-time integration between IMS and EPS, digitizing
tracking and forecasting systems, simplifying procurement workflows for routine items, strengthening readiness part
in supplier, and developing SOPs and user training. Implementing these steps is expected to improve efficiency,
reduce lead time by up to 50%, and ensure faster and more reliable spare part availability.

B. Discussion

This study aims to identify the obstacles in the spare parts procurement process at PT TACI and provide
recommendations for improvement based on the Business Process Improvement (BPI) approach, the utilization of
digital technology, and closer collaboration with suppliers. The findings suggest that while the spare parts
procurement process is well-structured, several issues still hinder operational efficiency and effectiveness. One of
the main obstacles found is the lengthy internal approval process. (Collier & Evans, 2021), in their Operations
Management Theory, explain that process design that focuses on efficiency is crucial for minimizing lead time. This
finding aligns with AndraSec et al., (2024), which highlights that simplifying approval workflows is an essential step
in BPI to enhance efficiency. This study recommends implementing automated approval processes based on
automatic prioritization, as proposed by Pradnyana & Listartha, (2021), who use SLA-based prioritization to expedite
approval processes. Additionally, Immawan, (2021) suggest using Value Stream Mapping (VSM) to identify non-
value-added activities and optimize process time. Therefore, PT TACI can implement an automatic reminder system
with urgency indicators (such as red, yellow, green) to accelerate decision-making, which aligns with the principles
of BPI by Harrington

Another challenge faced by PT TACl is the reliance on manual systems for critical stock control, which hinders
fast decision-making. (Krajewski & Malhotra, 2022), in Supply Chain Management Theory, emphasize the
importance of efficient inventory management for the smooth flow of goods in the supply chain. Gebisa, (2023)
further supports this, showing that real-time information sharing between companies and suppliers can reduce
operational costs and improve supply chain efficiency. As outlined by Junaidi et al., (2024), the use of ERP systems
and automation to reduce manual tasks can significantly enhance operational efficiency and speed up decision-
making. Therefore, PT TACI should improve the integration of its IMS and EPS systems to enhance inventory
management, as highlighted by Utomo et al., (2021), who demonstrated how ERP implementation enhances process
efficiency at PT Bank Mantap.

Regarding availability of parts at the supplier, PT TACI experienced constraints related to goods that were not
fully available at the supplier. Theory of Agreement with Suppliers (Monczka et al., 2015 in Saragih, (2024) states
that a clear and transparent relationship with suppliers is very important to reduce the occurrence and ensure that
both parties understand the terms of cooperation. PT TACI must pay more attention to procedures for ensuring stock
availability at suppliers in accordance with agreed standards. Adirektawon et al., (2024) research which discusses
the implementation of Vendor-Managed Inventory (VMI) also shows that close relationships with suppliers can
improve inventory maintenance, speed up lead times, and ensure the availability of goods at suppliers. In this case,
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PT TACI can implement tighter agreements with suppliers to reduce unavailability of goods and time-consuming
procurement activities.

This study also identifies discrepancies between IMS and EPS that delay decision-making. Chengguo et al.,
(2021) show that system discrepancies can reduce operational efficiency in supply chain management. Integrating
the IMS and EPS systems more effectively will minimize procurement errors and speed up decision-making, as
supported by (Ayoob, 2002), who argue that the use of Al for real-time data processing and automation can improve
operational efficiency and accelerate decision-making. Supplier delays are another significant issue. The reliance on
emergency requests that bypass formal channels causes uncertainty in deliveries. Adirektawon et al., (2024)
highlights that implementing forecasting based on historical data and strengthening relationships with suppliers
through VMI can improve the flow of goods and reduce dependence on emergency orders. This is supported by
Wood et al., (2022), who emphasize the importance of long-term agreements with suppliers to optimize procurement
and reduce uncertainty in deliveries. Additionally, Yan et al., (2025), in their research on supplier contract selection,
explain that choosing the right contract strategy between suppliers can expedite procurement by reducing dependence
on reactive ordering processes. Overall, PT TACI needs to strengthen the use of web-based digital systems to
accelerate the procurement process and enhance data transparency. Research by Gebisa, (2023) and Pradnyana &
Listartha, (2021) shows that digital systems can synchronize data in real-time and speed up decision-making, which
aligns with the principles of BPI. Furthermore, the research by Maulana, (2024), which develops a BPI and Balanced
Scorecard (BSC) framework for process analysis and modeling, demonstrates that combining BPI and BSC can
provide a clear framework for managing process efficiency, which can also be applied to optimize spare parts
procurement at PT TACL

The study by Dewi et al., (2023) on the analysis and improvement of the payment system at University X
using BPI can be adapted by PT TACI to redesign the procurement process more efficiently. By utilizing BPMN and
other tools like Bizagi Modeler, PT TACI can redesign the procurement process to eliminate non-value-added
activities, in line with BPI principles outlined by Harrington. From the findings, it can be concluded that PT TACI
needs to implement several improvement recommendations, including: (1) Automating the approval process and
setting up automatic reminders based on urgency to expedite decision-making, (2) Integrating IMS and EPS systems
to enhance inventory management, (3) Improving tracking dan forecasting system, (4) Strengthening long-term
agreements with suppliers and simplify procurement process, and (5) Implementing web-based systems to improve
efficiency and transparency in spare parts procurement. By implementing these recommendations, PT TACI can
improve operational efficiency, reduce lead time, and ensure the availability of spareparts. This study underscores
the importance of integrating digital systems, closer collaboration with suppliers, and applying BPI to optimize the
spare parts procurement process at the company.

CONCUSSION

This study concludes that although the spare parts procurement process at PT TD Automotive Compressor
Indonesia (PT TACI) is structurally well-defined and supported by Inventory Management System (IMS) and E-
Purchasing System (EPS), several inefficiencies remain that hinder operational effectiveness. Key challenges
identified include delays caused by multi-level internal approvals, reliance on manual data handling, and difficulties
in sourcing non-routine items. These constraints contribute to extended lead times and reduced responsiveness across
the procurement lifecycle. Systemic limitations such as the lack of real-time integration between IMS and EPS and
the absence of long-term supplier agreements further complicate timely decision-making and delivery assurance.
Improvements through Business Process Improvement (BPI) are essential, particularly in streamlining data
workflows, automating routine approvals, enhancing supplier coordination, and implementing urgency-based
visualization tools. These adjustments are expected to increase transparency, shorten procurement cycles, and
support organizational continuity. Despite yielding valuable insights, this research has limitations. The study was
conducted within a single company, focusing only on the internal structure of spare parts procurement. Broader
validation across industries or comparative analysis with other firms was beyond the scope. Additionally, technical
access to system architecture was limited, and the reliance on qualitative interviews may constrain generalizability.
Future research should explore the role of advanced digital technologies such as Artificial Intelligence (Al),
Blockchain, or predictive analytics in further enhancing procurement integration and decision-making accuracy.
Comparative studies involving multiple manufacturing organizations or sectors could also provide a more
comprehensive understanding of lead time management best practices. Furthermore, quantitative assessments of lead
time reductions or cost savings post-implementation would offer measurable evidence to support strategic
procurement reform.
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