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Abstract: This study aims to maximize the timely delivery of orders in the plastic
manufacturing industry in Indonesia by applying the Causal qualitative method, this study uses
fishbone analysis with data triangulation, namely data collection through interviews. This
analysis identifies problems and determines the cause of the problem. Based on the research
conducted, it was found that the timeliness of delivery is influenced by internal factors,
including production processes, supply chain management, and production capacity, as well as
external factors such as market conditions, transportation, and industry regulations. Policy
strategies to minimize delivery delays include time management, production planning,
production machine limitations, real-time tracking of goods, effective team communication,
production capacity planning, real-time inventory updates, and employee training. This
research can provide valuable insights for the plastics manufacturing industry in Indonesia to
identify weaknesses in production and delivery processes and implement policy strategies to
improve operational efficiency in production and order delivery.
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1. Introduction

On-time delivery refers to the extent to which customer orders arrive at their destination
within the promised time period, aiming to achieve customer satisfaction. When customers
order products, one important aspect they always consider is on-time delivery. If customers
feel that the delivery schedule is met according to the estimated time, and the product arrives
as expected, then this tends to create satisfaction among customers with the company.
Timeliness of delivery is the benchmark and measure of the time period for delivering goods
according to the promised schedule. On time delivery has a positive and significant influence
on customer satisfaction (Siburian & Kartika, 2021)

The term logistics covers many very broad aspects and activities, so the meaning and
definition can be explained in various ways. Basically, logistics activities are as old as human
civilization, but the term itself is relatively new, consciously or unconsciously every human
being, household, office, association or other organization, has elements and/or organizes
logistics, even though in reality they do not always use it. the term (Rs & Indriani, n.d.).

The company delivers its products to customers using a logistics distribution network.
A distribution network consists of the flow of products from producers to consumers through
transfer points, distribution centers (warehouses), and retailers. The role of the distribution
network and its management is very important for companies to increase sales and profits
(Chandra, 2013).

The dynamics of the environment in which supply chains are developing and the
demand to shorten product distribution cycle times require companies to redesign logistics
distribution networks. Some issues that companies must pay attention to are production time,
inventory location, and warehouse placement for customers. Decisions taken must take into
account all factors and be coordinated with all supply chains to create efficiency. This
coordination is especially necessary in a dynamic environment where logistics distribution
network settings sometimes change significantly from initial planning. (Nugroho et al., 2020)
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There are external factors that hinder the goods delivery process so that it does not run
as expected. Weather conditions can be a volatile nuisance, with storms, extreme temperatures
or natural disasters hampering transportation and logistics. Ensure that vehicles are maintained
optimally and used efficiently, as vehicle damage or non-optimal routes can cause delivery
delays (Effect et al., 2022). The physical distance between the manufacturing facility and the
shipping destination can impact the time required for transportation, adding another layer of
complexity. Additionally, supply chain stability is critical. Any disruption in the supply chain,
such as delays in obtaining raw materials or components, can cause ripples in production
schedules and, ultimately, hinder timely delivery of orders (Karundeng et al., 2018).

The key to ensuring on-time delivery of orders in the manufacturing industry lies in
effective production management followed by inventory control. To guarantee fulfillment of
logistics deliveries, it is very important to integrate production planning and inventory control
with the logistics department. This integrated approach ensures that orders are processed
efficiently and delivered on time. Implementing production planning is essential for industries
that aim to maximize profits by minimizing production and inventory costs, all of which
contribute to achieving optimal delivery orders. An important element in this process is the
master production schedule, a detailed plan that determines what and when the company
intends to produce each finished product within a specified time period (Mulyani Setyowati et
al., 2023). These schedules are created carefully, taking into account the company's production
capacity, including permanent and subcontracted workforce. Another important technique is
material requirements planning, which relies on a comprehensive material requirements list,
inventory levels, receiving estimates, and master production schedules to determine the
appropriate material requirements for production. Production planning is expected to be
realistic and implementable (Soeltanong & Sasongko, 2021).

Therefore, this research aims to analyze the factors that influence the timeliness of order
delivery in the plastics industry at PT. Indonesian Plastic Manufacturing by using fishbone
analysis and developing new policies and strategies for increase the timeliness of order delivery
at PT. Indonesian Plastic Manufacturing. Through this research, valuable insights can be
provided to the plastic manufacturing industry in Indonesia, helping to identify weaknesses in
production and delivery processes and implement policy strategies to improve operational
efficiency in production and delivery of orders.

2. Literature review
Maximizing Punctuality

On-Time Delivery refers to the ability of a company or organization to deliver products
or services to customers at promised or expected times. Punctuality is a critical factor in
business, as the inability to meet delivery deadlines can result in customer dissatisfaction,
financial loss, and damage to the company's reputation. According to Nuryanto et al (2022), it
is expected that through the implementation of the delivery service of goods that will be picked
up from the sender's warehouse to the right recipient of the goods, it can maintain the timeliness
of delivery in order to improve service quality, by finally meeting customer satisfaction as the
main goal.

Order delivery

Order delivery is the process of delivering products or services that have been ordered
by customers from sellers or service providers. This process involves several steps, including
order processing, preparation of goods or services, packaging, physical delivery or service
delivery, and tracking to ensure the order arrives in the customer's hands safely and as expected.

According to Yuliana et al (2019), the definition of delivery is an effort to send goods
from one part to another that can make it easier for consumers. Order delivery in the context
of industrial manufacturing refers to the process of delivering manufactured products from a
factory or production facility to a customer or distributor. In this context, order delivery
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involves a number of steps involving Order Acceptance, Order Processing, production,

preparation of goods, and delivery. Creating efficient and reliable delivery involves various
steps and strategies that can improve service quality and minimize risk and cost.

The Influence of Transportation Choices

Transportation is the movement of people or goods from one place to another using
vehicles driven by humans or machines. Transportation is used to help people carry out daily
activities more easily. Transportation moves products between different locations in the supply
chain. Like other drivers, transportation has a significant impact on a company's responsiveness
and efficiency. Faster transportation means a more responsive supply chain, but it doesn't mean
it's more efficient. A company's transportation choices can also influence inventory levels and
the location of distribution centers in the supply chain (Chandra, 2013).

Transportation problems are one of the important things and always exist in the delivery
of goods. The causes change from time to time depending on various surrounding factors.
These include unpredictable weather, substandard road quality, increasing vehicle density
every day which is not matched by increasing road capacity, and driver negligence during
deliveries. Therefore, proper weather forecasting can overcome this problem, but it is different
from choosing the route that the company uses to deliver its goods (Indian hammer as its
downstream product) to consumers. Business people need to pay attention to the distance of
the intended delivery (The et al., 2022).

Supply Chain Distribution

According to Willem Siahaya (2013), distribution is a process of storing finished goods
from producers to consumers or users when needed. According to the Popular Dictionary of
Transportation and Logistics (2012), distribution is the movement or flow of goods from one
place to another, or the transfer of goods from one place to another, using transportation tools
and facilities. Transportation According to Willem Siahaya (2013), transportation is the
movement or transfer of products from one location to another using a mode of transportation.
Freight Forwarder, According to Wynd Rizaldy et.al (2013) "A freight forwarder is an agency
or operator that organizes the activities of sending/receiving goods involving several modes of
transportation using several documents required by transportation and the State related to these
activities."

Transportation determines that route selection must consider the distance to the
warehouse and the warehouse storage capacity. Distance, which is the main factor in this case,
must be taken into account, because not only the shortest path is prioritized, but also storage
capacity, because people are always wrong in determining priorities. This element is the basis
for product delivery. To make route selection easier, companies need to pay attention to various
aspects, such as distance, travel time, fuel consumption and travel route safety. All these things
need to be considered in order to minimize the risk of making the wrong choice and not cause
too big a loss. By understanding route characteristics, companies can avoid increasing storage
costs due to long-term storage of goods in warehouses.

3. Research methods

This research uses a casual qualitative approach with analytical methods Fishbone
Cause & Effect to understand and model production processes and supply chains in the plastics
manufacturing industry. This method allows identifying variables that affect the timeliness of
order delivery and causal relationships between those variables. Fishbone analysis also known
as Ishikawa diagram is a fishbone-shaped graphic technique for visualizing several causes of a
particular event or phenomenon. Fishbone diagrams were developed for quality control,
prevention and potential causative factors of a problem (Figure 1) (Coccia, 2018).

The data used in the study were obtained through fact data in the field, and conducting
interviews with interests in plastic manufacturing industry companies, direct observation of
production processes, and analysis of industrial documents. Respondents to the interview were
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selected with consideration of representativeness and expertise in various fields related to the
plastics manufacturing industry. A literature study was conducted to identify factors affecting
the timeliness of delivery of manufactured products. Furthermore, interviews were conducted
with industry experts and stakeholders to validate these factors and gain a deeper understanding
of the dynamics of the plastics manufacturing industry. After the relevant variables are
identified, a casual fishbone diagram is constructed to determine the causal relationship
between the variables. Then the data is validated through triangulation methods (data source,
data collection technique, time) that integrate multiple sources to ensure the accuracy of the
findings. In addition, data analysis techniques include data reduction, data presentation, and
conclusion drawing or verification through cross-examination and discussions are also carried
out with stakeholders and experts to ensure the authenticity of findings (Fendy, 2017).

Cause

Cause Cause Cause

Fig. 1. Fishbone Diagram of Delivery Time and Production Process.
4. Results and discussion

Before designing a policy to ensure timely delivery, it is important to identify the issues
that cause delivery delays. A deep understanding of causal in supply chains and production
processes is considered in developing efficient policies to improve timely product delivery.

4.1 Delay in Product Delivery

In logistics and manufacturing, the timeliness of order delivery depends on internal and
external factors. Internally, product quality and production schedules, determine efficient order
processing and fulfillment. Production capacity determines the speed and volume of orders that
can be processed. Manage costs effectively, achieving a balance between profitability and on-
time delivery. In addition, customer satisfaction, which is the main goal, is closely related to
the timeliness of order delivery (Nugroho et al., 2020).

Transportation management is an internal factor involving various activities within the
transportation department in industrial, business, and other service organizations. This
management is developed to deliver products from one place to another efficiently.
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Transportation management is an activity carried out by the transportation department or units
in other industrial or trade and service organizations (manufacturing business and service) to
move or transport goods or passengers from one location to another effectively and efficiently.
Disruptions can occur in this management, such as changes in transportation, weather
conditions, traffic congestion, distance, road access, policies of major transportation providers,
and so on, which can cause delivery delays and result in customer dissatisfaction (Syafril et al.,
2021).

Limited production capacity for products with high demand from customers can hamper
the delivery process if production capacity cannot meet demand. This can result in lost profits
and customer dissatisfaction. Another contributing factor is the lack of a regular production
schedule, which leads to wastage of time and resources, inability to adapt to sudden changes in
production, labor imbalance, deterioration in production quality, excess inventory, production
delays, and dissatisfaction with delivery. Production planning and scheduling are needed by
companies to ensure timely production activities so as to meet order delivery deadlines and
maximize profits obtained.

Externally, factors affecting other delivery delays in the manufacturing industry can be
attributed to problems in the supply chain, ineffective transportation management, production
limitations, and unscheduled production. The supply chain is defined as collaboration among
sources, manufacturers, distributors, retailers, logistics services, and others to ensure the safe
delivery of products to customers (majid & Nugroho, 2011). This system bridges the
production and distribution process of products from the company to consumers. Changes in
production, such as faulty machinery, unmet raw materials, and other technical issues, can also
have an impact on product delivery delays. Problems in the supply chain can arise in the loading
or distribution process, such as defects during shipping and changes in government regulations.
Sudden changes in customer demand can also affect supply chain processes and product
delivery (Karundeng et al., 2018; Lia et al., 2015).
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4.2  Policy Strategy

Delays in the delivery of manufactured products can be minimized by developing
various policy strategies. However, before planning an updated policy strategy, it is necessary
to analyze the various challenges and factors causing delivery delays. One way this can be done
is through a fishbone diagram illustrated as follows:

Decreased Engine Production

Bad Weather

Performance Cycle Time
Non — Standard Out-of-Schedule Problems With
Building Condition Production Transportation

Number of
production delays

Emergency
Response

Non — Standard
Engine condition

Product Demand Poor Design

Lack of Quality
Control

Production Issues

Limited Production
capacity Price Fluctuations

Lack of Employee
Training

Fig. 2. Fishbone Diagram of Strategies to Minimize Delays in Delivery.

The Goods Are Not Good Natural Disasters

Based on the fishbone diagram, it can be seen that there are six factors that can affect
product delivery time delays, namely machinery, shipping rules, weather, customers, company
human resources, and supply chain. The diagram also explains some of the causes of delivery
delays in each factor. After conducting an in-depth analysis of the fishbone diagram that has
been made, then a policy strategy can be designed that can minimize delays in shipping goods.
4.2.1 Policies related to Machine Operations

The timeliness of product delivery is greatly influenced by adequate production
facilities and infrastructure. Decreased engine performance can cause various disturbances
such as the machine suddenly stops in the middle of production, unstable material mixtures,
raw material measurement errors, and so on. This disruption will of course cause a decrease in
the company's production capacity, so that the company is unable to meet market needs. This
will then result in delays in the delivery of goods (Somar et al., 2021). Therefore, it is necessary
to maintain and check production machines regularly to minimize damage and to find out
whether the production equipment is still fit to operate or not. If a production equipment is no
longer fit to operate, it should immediately replace the equipment to facilitate production. In
addition, it is better at each stage of production to be supervised by someone who serves as a
formula designer as well as to supervise production operators to avoid errors throughout the
production process. The production department should also have a database of material
completeness integrated with the PPIC and warehouse parts so that production scheduling is
not only based on the schedule of machines used on the production floor but also the availability
of raw materials and complete packaging materials (Ulina & Bakhtiar, 2019).
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4.2.2 Shipping Rules Policy

The implementation of timely delivery of orders can be realized with good time
management. This includes forecasting or estimating the right delivery time, good emergency
response if unexpected problems occur during order delivery while solving these problems
quickly, and doing good time planning, namely by making a coherent order delivery schedule
(Zhao et al., 2015).

Effective planning can also lead to timely delivery. This effective planning includes
planning production, raw materials, employees, shipping, transportation, and also other
facilities and infrastructure. This planning can be realized through the Dispatching rule.
Dispatching rule is a regulation in schedule setting that aims to regulate the order of processes
on each machine based on the priority of jobs waiting to be processed (Indriyati, 2021). The
use of this rule in scheduling aims to reduce a number of important factors, such as the average
production cycle time, average work delay, maximum time for late completion, the number of
late jobs, and the average work completed outside the predetermined schedule. One commonly
used method is "Shortest Processing Time," where priority is given to the product that has the
shortest setup time and process time. The main goal is to increase efficiency and reduce
disruptions in the production process (Hendy et al., 2019). If the dispatching rule can work
properly, it can minimize delays in order delivery. Timely delivery will also increase customer
satisfaction, so as to increase customer demand.

Production capacity planning is also indispensable in improving the timeliness of
delivery. This is because, companies can take into account many products that must be
delivered in a certain period of time and can easily choose the most appropriate and efficient
mode of transportation. The production capacity of a manufacturing is important to consider in
making MPS (Master Production Schedule). MPS is a short-term plan that specifies how many
products should be produced in a certain period of time, usually several months ahead. The
selection of production quantities in MPS must consider the production capacity of the factory
or manufacturing facility. Capacity is used as a limitation in making production schedules for
each machine. Capacity measurement using theoretical capacity (Hendy et al., 2019). In
addition to planning production capacity, it is also necessary to control production. Production
process control, known as Production Activity Control, is a series of actions involved in the
implementation of operational plans that have been prepared. Production control includes
managing the entry of materials into the production system, including raw materials and
auxiliary materials, which are then processed into components or sub-assemblies. In addition,
production control also includes the exit of finished products or spare parts from the production
system. The goal is to ensure that demand can be met effectively, with the right quantity, on
time in delivery, and with minimal production costs. In other words, production control helps
ensure production operations run efficiently and effectively (Disi & Dwinanto, 2021). That
way, the company can also estimate the time needed in shipping. Optimization of the chosen
mode of transportation is also one of the important things to minimize delivery delays.

4.2.3 Policy on Weather Conditions

Weather conditions greatly affect the overall supply chain. Climate change and extreme
weather events can have a major impact on supply chains, disrupting production, shipping, and
product availability. Climate change, such as extreme temperature rises, floods, droughts,
storms, and unpredictable seasonal changes, can affect all stages of the supply chain, including
production, transportation, warehousing, and distribution. The impact can include delays in
delivery, decreased product quality, damage to goods, increased operational costs, and higher
risks to the overall supply chain (Purba & Wanda, 2014). Therefore, companies need to take
proactive steps to identify, understand, and manage risks associated with extreme weather
conditions and climate change in their supply chains. These include the development of
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adaptation strategies, diversification of supply sources, increased supply chain resilience, and
more careful weather monitoring to mitigate possible negative impacts (Furrer et al., 2022).
4.2.4 Policies related to the Company's HR

Timely delivery of orders is also influenced by human resources in the company.
Therefore, it is necessary to train employees, especially production and logistics staff so that
they can understand the importance of timely delivery and work efficiently. From the training,
it is expected that employees can apply it in the field so that employee skills will increase. This
continuous improvement over time will make delivery time more efficient so as to minimize
delivery delays (Mora-Monge et al., 2023).

Company employees are expected to have a good emergency response. This is
necessary to anticipate if unexpected problems occur during order delivery while solving these
problems quickly. Employees are also expected to be able to minimize non-operating time,
maintain service levels even in adverse conditions, protect customer satisfaction, and always
comply regulation and understanding risk management well (Zhao et al., 2015). Coordination
and communication between the parties involved, especially company employees also greatly
affect the timeliness of delivery of goods. Other solutions are offered to overcome shipping
delays caused by lack of coordination and communication among the parties involved, such as
explanations on fishbone diagrams of causation in production quality, delivery rules, and SOPs
(standard operating procedures) of companies that are interrelated through real-time tracking.
4.2.5 Supply Chain Policy

Policies related to the supply chain that can be done to reduce delays are by tracking
goods in real time and communicating with the team well. Real-time tracking of goods includes
pre-alerts, build stock alerts, and stock visibility. Pre-alerts are initial notifications given by
suppliers to companies so that they can check. If there is a very urgent part number, the
company can immediately notify the supplier so that the goods are immediately shipped on the
same day, to avoid sudden supply shortages. Without pre-alerts, there can be sudden supply
shortages if there is an urgent part number and no notification to suppliers. A stock alert build
is the act of producing more inventory than current demand, with the intent to anticipate an
increase in demand that may occur in the future. The company performs this action once a
week. Visibility stock is the amount of product inventory available and can be clearly seen in
the warehouse or storage area. Stock visibility can help overcome difficult communication
issues with suppliers when companies need raw materials suddenly due to variations in the
production floor. This can help increase openness and understanding between companies and
suppliers in the face of unexpected changes in inventory needs (Wijaya, 2022).

In addition to tracking goods, other policies such as updating inventory in real time are also
important to minimize shipping delays. Real-time inventory updates can be done with the help
of technology such as Enterprise Resources Planning (ERP) to make it happen. Enterprise
Resources Planning (ERP) is a software used by companies to integrate information from each
division, so that divisions within the company can use information in realtime. The ERP system
consists of several diverse modules, including Human Resource Management, Finance,
Customer Relationship Management, Project Management, Order to Payment, Procurement to
Payment, and Manufacturing (Raharjo et al., 2023). By updating inventory information in
realtime, companies can monitor the inventory of raw materials and products in warehouses in
realtime, so that companies can meet raw material needs before they run out. In its
implementation, it can also cooperate with suppliers to be more efficient. In addition, it is also
necessary to carry out good inventory management including stock monitoring, procurement,
capacity control, product life cycle, cost control, and monitoring changes in customer demand.
That way, timely delivery of orders will be realized, so that it will reduce the costs that must
be incurred.
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S. Conclusion

The timeliness of order delivery in the manufacturing industry is influenced by internal
and external factors. Internal aspects include production processes, supply chain management,
and production capacity. External aspects include market factors, transportation, and industry
regulation. Various problems that cause shipping delays in the manufacturing industry include
supply chain disruptions, transportation disruptions during the delivery process, production
limitations, and irregular production activity schedules. To minimize shipping delays in the
plastics manufacturing industry, several policy strategies need to be established. These include
effective time management, efficient production planning, increased resources, real-time
tracking of goods, effective team communication, production capacity planning, real-time
inventory updates, and employee training. These policies not only aim to minimize delivery
delays but also to reduce costs and increase customer satisfaction.
6. Implication

This research provides clear insights and guidance to plastic manufacturing companies
in Indonesia on how to maximize the timeliness of order delivery. The strategies and policies
formulated can help companies in improving their operational efficiency. Based on the research
conducted, companies can understand how each factor that causes delivery delays affects each
other, both directly and indirectly. By identifying and addressing the factors that cause delays
in order delivery, companies can reduce the risk of delays, thus maintaining customer
satisfaction, avoiding contract penalties, and securing the company's reputation.
7. Research limitations

The research conducted is limited to one company, so further research involving
different companies in the plastics manufacturing industry with potentially different
characteristics and challenges is needed. Samples from other companies can provide a more
comprehensive perspective. In addition, it is important to consider the use of additional data
analysis methods such as regression analysis, simulation modeling, or other statistical analysis.
These methods can help measure relationships between variables and provide deeper insights.

In industry, particularly in plastics manufacturing, changes in various aspects are
frequent. Therefore, it is very important to validate the results of the study against actual field
data. In addition, periodic observation is also needed to understand the impact of the policy
strategy implemented. This is very important to ensure the relevance and effectiveness of
policy strategies and to form the basis for evaluation for future research.
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