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Abstract

Customer order management plays an important role in manufacturing production planning, particularly when
companies face dynamic demand, limited production capacity, and different customer priority levels. This study aims
to develop a web-based decision support system (DSS) to improve customer order management in manufacturing
production planning. The proposed system is designed to support the prioritization and allocation of customer orders
by considering production capacity, order status, customer segment, delivery requirements, and company rules. The
analytical hierarchy process (AHP) was applied to determine the priority weights of three customer segments, namely
original equipment (OE), aftermarket (AM), and general parts (GNP). The results show that OE has the highest priority
weight, followed by AM and GNP. The developed system enables users to input order data, monitor production capacity,
allocate orders automatically, and generate recovery plan recommendations when backorders occur. Based on
historical order data, the system produced priority decisions that were consistent with the existing company policy
while significantly reducing the time required for order allocation and recovery planning. The system enables the
decision-making process to be completed faster and in a more structured manner than the manual approach. Therefore,
the proposed DSS can improve the efficiency, consistency, and objectivity of customer order management in
manufacturing production planning.

Keywords: Customer Order Management; Decision Support System; Manufacturing Production Planning; Analytical
Hierarchy Process; Order Prioritization

1. Introduction

Manufacturing companies are increasingly required to improve operational efficiency, production flexibility, and
decision-making accuracy in responding to dynamic customer demand [1,2]. In a competitive manufacturing
environment, companies must be able to manage production capacity, production schedules, and customer priorities
effectively to maintain delivery performance and customer satisfaction. Ref. [3] stated that the effectiveness of a
production system is strongly influenced by the company’s ability to align production planning and operational control
in order to minimize deviations between production plans and actual production realization.

Customer order management plays an important role in ensuring that customer demand can be translated into feasible
production plans [4,5]. In manufacturing operations, customer orders may come from different segments with different
demand patterns, delivery requirements, and business priorities. Therefore, companies need a structured order
management mechanism to balance customer demand with available production capacity. Ref. [6] explained that an
integrated production planning and control system is required to synchronize demand management, production
planning, capacity planning, and inventory control.
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In the observed production planning process, customer order prioritization was carried out manually by production
planners. This manual process required planners to review forecast data, actual daily orders, production capacity,
delivery deadlines, and customer priority rules before determining which orders should be processed first. Production
planning and scheduling are generally concerned with determining the resources required to meet customer demand,
while order acceptance and scheduling decisions become critical when capacity is limited and delivery deadlines must
be considered [7,8]. However, simpler planning methods may become less effective when production decisions involve
complex trade-offs between competing priorities, due dates, available capacity, and resource constraints [9]. This
condition may result in subjective decisions, longer decision-making time, back orders, and delivery delays.
Furthermore, Ref. [10] argued that mismatches between customer demand and production capacity may contribute to
instability in the supply chain.

One of the key challenges in customer order management is determining production priority when available capacity is
limited. In this situation, planners must decide which customer orders should be fulfilled first and which orders should
be delayed or rescheduled. The decision becomes more complex when the company serves several customer segments,
such as original equipment (OE), aftermarket (AM), and general parts (GNP), each of which has different operational
characteristics and priority levels. Without a systematic decision-making approach, the prioritization process may
depend heavily on the experience and judgment of individual planners.

To address this problem, a decision support system (DSS) can be used to assist decision-makers in solving semi-
structured problems through the integration of data, analytical models, and user interfaces. A DSS is a computer-based
system designed to support decision-making processes by providing structured information and analytical support
[11]. In the context of manufacturing production planning, DSS can help planners evaluate customer orders, compare
available capacity, determine production priorities, and generate recovery plan recommendations when backorders
occur.

The analytical hierarchy process (AHP) is one of the methods that can be integrated into a DSS to support multi-criteria
decision-making. AHP enables decision-makers to structure complex decision problems into a hierarchy consisting of
goals, criteria, sub-criteria, and alternatives [12]. Through pairwise comparison, AHP produces priority weights that
can be used to rank alternatives systematically. Ref. [13] also emphasized that AHP is suitable for decision-making
problems involving multiple criteria and complex alternatives because it provides a consistent and measurable
prioritization process. AHP has been implemented in various applications, such as in service quality [14-17], supplier
selection [18,19], car selection [20], and sustainability [21-23].

Based on these considerations, this study develops a web-based DSS to improve customer order management in
manufacturing production planning. The proposed system is designed to support customer order prioritization and
production allocation by considering production capacity, order status, customer segment, delivery requirements, and
company rules. The AHP method is applied to determine the priority weights of customer segments, while the web-
based system is used to process order data, monitor production capacity, allocate orders automatically, and generate
recovery plan recommendations when backorders occur.

The main contribution of this study is the development of a structured decision-making tool that supports order
prioritization and recovery planning in a manufacturing production environment. Compared with manual planning, the
proposed system is expected to improve the efficiency, consistency, and objectivity of customer order management.
Therefore, this study aims to develop a web-based DSS for improving customer order management in manufacturing
production planning, particularly in conditions involving dynamic demand, limited production capacity, and different
customer priority levels.

2. Theoretical Foundation

2.1. Customer Order Management

Customer order management is an important process in manufacturing operations because it connects customer
demand with production planning, capacity allocation, and delivery fulfillment. In a customer-order-driven production
system, production planning must consider customer requirements, delivery lead time, and available production
capacity to ensure that customer orders can be fulfilled effectively [4]. Customer order planning also supports the
integration of demand forecasts and actual customer orders into the planning process, allowing companies to create
more consistent and realistic production plans [5].
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In manufacturing companies, customer orders may come from different segments with different characteristics,
priorities, and delivery requirements. Therefore, order management is not only related to recording customer demand
but also to determining how each order should be processed based on operational constraints. When customer demand
changes dynamically or exceeds available production capacity, companies need to determine which orders should be
prioritized and which orders should be rescheduled. Without a structured decision-making process, customer order
management may become time-consuming and highly dependent on planner judgment.

Customer order management also has a close relationship with supply chain performance. Effective order management
can help companies improve service levels, reduce delivery delays, and maintain customer satisfaction. Ref. [24] stated
that supply chain management focuses on managing relationships and processes to deliver superior customer value at
lower cost. Therefore, the ability to manage customer orders properly is essential in supporting production planning
and maintaining supply chain stability.

2.2. Manufacturing Production Planning

Manufacturing production planning is a process used to determine how production resources should be allocated to
meet customer demand. Production planning and control generally include demand management, forecasting, master
production scheduling, material planning, capacity planning, inventory control, and production activity control [6].
These activities are required to ensure that production can be carried out according to customer requirements, available
resources, and delivery schedules.

In production planning, capacity is one of the most important constraints. When customer orders are lower than or
equal to available capacity, production planners can allocate orders according to the existing plan. However, when
demand exceeds production capacity, planners must make priority decisions. These decisions may involve selecting
customer orders to be fulfilled first, allocating production to alternative lines, rescheduling orders, or preparing
recovery plans. Order acceptance and scheduling decisions become critical when companies face limited capacity and
strict delivery deadlines [8].

Production planning decisions become more complex when companies serve multiple customer segments. Each
customer segment may have different delivery urgency, demand stability, and business importance. As a result,
production planners need to evaluate several criteria before determining production priorities. Advanced planning and
scheduling approaches are often needed when production decisions involve trade-offs among due dates, resource
availability, customer requirements, and production constraints [9]. This shows that production planning requires a
decision-making approach that is not only fast but also consistent and objective.

2.3. Decision Support System

A Decision Support System (DSS) is a computer-based system designed to support decision-making processes,
especially for semi-structured and unstructured problems. DSS helps decision-makers by integrating data, analytical
models, and user interfaces to produce useful information and recommendations [11]. In manufacturing production
planning, DSS can be used to assist planners in evaluating order data, analyzing production capacity, determining order
priorities, and generating alternative decisions.

Ref. [25] explained that DSS supports managers and decision-makers by improving access to relevant data and
analytical tools. A DSS does not replace human decision-makers but provides structured support so that decisions can
be made more systematically. In the context of customer order management, DSS can reduce the dependence on manual
calculations and individual judgment by applying predefined decision rules and analytical methods.

The use of DSS is relevant in production planning because planners often need to make decisions under time pressure
and capacity limitations. A web-based DSS can improve accessibility and monitoring because users can input order data,
review production capacity, process allocation logic, and obtain recommendations through a single system interface. In
the context of this study, the DSS is developed to support customer order prioritization, automatic order allocation, and
recovery plan generation when backorders occur. This design follows the need identified in the practical case, where
manual order prioritization and recovery planning still require significant time and planner judgment.

2.4. Analytical Hierarchy Process

The Analytical Hierarchy Process (AHP) is a multi-criteria decision-making method introduced by [12]. AHP is used to
solve complex decision problems by structuring them into a hierarchy consisting of goals, criteria, sub-criteria, and
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alternatives [12]. This method allows decision-makers to compare criteria and alternatives through pairwise
comparisons and convert subjective judgments into priority weights.

AHP is suitable for decision-making problems that involve several criteria and alternatives. Ref. [13] explained that AHP
provides a measurement approach through pairwise comparisons and relies on expert judgment to derive priority
scales. In this method, each criterion is compared using a preference scale, commonly ranging from 1 to 9, where a
higher value indicates a stronger level of importance. The comparison results are then processed to obtain priority
weights.

Another important feature of AHP is the consistency test. The consistency ratio is used to evaluate whether the pairwise
comparison judgments are logically consistent. In general, a consistency ratio value of less than or equal to 0.10 indicates
that the comparison matrix is acceptable. This consistency testis important because it ensures that the resulting priority
weights are reliable enough to be used as a basis for decision-making.

In this study, AHP is used to determine the priority weights of customer segments in the production planning process.
The alternatives consist of original equipment (OE), aftermarket (AM), and general parts (GNP). The criteria used in the
prioritization process include product quantity, delivery method, customer segment hierarchy, and compliance with
company rules. The resulting priority weights are then integrated into the DSS to support automatic customer order
allocation.

2.5. Customer Order Prioritization in Production Planning

Customer order prioritization is required when production capacity is not sufficient to fulfill all customer orders at the
same time [26]. In this condition, production planners need to determine which customer orders should be processed
first based on business priority, delivery requirements, and operational constraints. If prioritization is performed
manually, the process may take longer and may produce inconsistent results, especially when order changes occur
suddenly.

The integration of DSS and AHP can provide a structured approach to customer order prioritization. AHP is used to
calculate customer priority weights, while DSS is used to process order data and apply the priority logic in production
allocation. This combination enables the system to support decision-making in a faster and more objective manner. In
addition, the DSS can generate recovery plan recommendations when backorders occur by identifying unfulfilled orders
and checking available production capacity on alternative lines.

In this study, customer order prioritization is developed to support manufacturing production planning under dynamic
demand and limited capacity conditions. The proposed system considers order status, customer segment, production
capacity, delivery requirements, and company rules. By integrating these factors into a web-based DSS, the system is
expected to improve efficiency, consistency, and objectivity of customer order management.

3. Methodology

3.1. Research Design

This study used a quantitative approach combined with system development. The quantitative approach was applied
to analyze customer order data, production capacity, and priority weights using AHP. Meanwhile, system development
was carried out to design and develop a web-based DSS for supporting customer order prioritization and production
allocation. The research focused on improving customer order management in manufacturing production planning. The
main problem addressed in this study was the manual prioritization of customer orders when production capacity was
limited or when backorders occurred. Therefore, the proposed DSS was designed to assist production planners in
determining customer priorities, allocating orders based on available capacity, and generating recovery plan
recommendations.

3.2. Research Object

The object of this study was the customer order management process in the Production Planning and Inventory Control
(PPIC) function of a manufacturing company. The process involved the management of customer orders, production
capacity, order allocation, and backorder handling. Three customer segments were considered in the prioritization
process: original equipment (OE), aftermarket (AM), and general parts (GNP). These customer segments have different
characteristics and priority levels. OE customers generally have higher urgency because their orders are closely related
to just-in-time production requirements. AM and GNP customers also need to be fulfilled, but their priority levels are
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determined based on company rules, delivery requirements, and available production capacity. Therefore, a structured
decision-making method was required to determine customer priorities objectively.

3.3. Data Types and Sources

The data used in this study consisted of primary and secondary data. Primary data were obtained through direct
observation and interviews with personnel involved in production planning activities. This data included information
about the existing customer order management process, customer prioritization criteria, production capacity
considerations, and company rules related to order allocation. Secondary data was obtained from company documents
related to customer orders and production planning. The data included historical order data, actual daily order data,
production capacity data, and monthly forecast data. This data was used as the basis for testing the system logic and
comparing the proposed DSS with the existing manual process.

The system trial was conducted for one week by running the web-based DSS in parallel with the existing manual process.
The system output did not directly affect actual production decisions during the trial period but was used to evaluate
whether the proposed DSS could generate consistent and reliable recommendations. The data used in the trial system
are summarized in Table 1.

Table 1 Data used in the system trial

Data Type Period Purpose

Historical order data |December 2025 To test the system logic and compare the system output with
manual decisions

Actual order data January 2026 To simulate daily order input in the web-based system

Production capacity |December 2025-January |To identify available capacity for each production line
data 2026

Monthly forecast data | January 2026 To determine the Month-to-Date (MTD) limit and demand
fluctuation rule

3.4. Data Collection Methods

The data collection methods used in this study consisted of observation, interviews, and documentation study. First,
observation was conducted to understand the existing customer order management and production planning process.
Through observation, the research identified how customer orders were received, reviewed, prioritized, and allocated
by production planners. Second, interviews were conducted with personnel involved in the PPIC process, including
supervisory and planning staff. The interviews were used to identify the criteria considered important in customer
order prioritization, the rules applied in order allocation, and the problems faced in the existing manual system. Third,
documentation study was conducted by reviewing customer order data, forecast data, production capacity data, and
related planning documents. These documents were used to support the AHP calculation, system design, and system
evaluation.

3.5. Analytical Hierarchy Process Method

The AHP was used to determine the priority weights of customer segments. AHP is suitable for multi-criteria decision-
making because it enables decision-makers to structure complex problems into a hierarchy and compare criteria or
alternatives through pairwise comparisons [12,13,16,17].

The AHP procedure in this study consisted of the following steps:

o Defining the decision goal
o The goal of the decision process was to determine customer order priority in manufacturing
production planning.
e Determining the criteria
o The criteria used in the prioritization process were product quantity, delivery method, customer
segment hierarchy, and compliance with company rules. The criteria were determined through
observation and interviews with production planning personnel. These criteria represent the main
factors considered when planners determine which customer orders should be prioritized, especially

1519



World Journal of Advanced Research and Reviews, 2026, 30(02), 1515-1529

when production capacity is limited. The criteria are presented in Table 2. The compliance criterion
consisted of two sub-criteria: demand fluctuation and Month-to-Date (MTD) limits. Demand
fluctuation was used to control order changes, while MTD was used to ensure that cumulative order
fulfillment did not exceed the forecast limit. These criteria were then used as the basis for determining

the priority weights of customer segments.
e Developing the hierarchy structure

o The hierarchy consisted of the decision goal, criteria, sub-criteria, and alternatives. The alternatives

were OE, AM, and GNP. The hierarchy structure is shown in Figure 1.
e Conducting pairwise comparison

o Pairwise comparisons were carried out using Saaty’s scale from 1 to 9. The comparison values were

obtained based on expert judgment from production planning personnel.
e (Calculating priority weights

o The pairwise comparison matrix was processed to obtain the priority weight of each customer

segment.
e Testing consistency

o The consistency ratio was used to evaluate the consistency of the pairwise comparison. A consistency

ratio value of less than or equal to 0.10 indicated that the comparison matrix was acceptable.

Table 2 Customer order prioritization criteria

No | Criteria Description

1 |Product quantity
requested by each customer segment

The ability of the production system to fulfil customer orders based on the quantity

2 | Delivery method

The delivery requirements and flexibility of the schedule requested by customers

3 |Customer segment The priority order of customer segments based on company policy

hierarchy

4 |Compliance with
company rules

Compliance with demand fluctuation limits and Month-to-Date (MTD) forecast limits

Alternative

a8 Add Node...
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=
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Figure 1 The hierarchy structure

The AHP results were then used as the priority logic in the DSS. Based on the AHP calculation, OE obtained the highest
priority weight, followed by AM and GNP. These priority weights were integrated into the system to support automatic
order allocation when production capacity was limited.
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3.6. Decision Support System Development

The DSS was developed as a web-based system to support customer order prioritization, production allocation, and
recovery planning. The system was designed to operate as a parallel decision-support tool, meaning that it supported
the planning process but was not directly integrated with the company’s main system during the trial. The system
development process consisted of four main stages as follows.

e Requirement analysis

This stage identified the system’s requirements based on the existing problems in customer order management. The
system needed to support order input, capacity monitoring, automatic order allocation, backorder detection, recovery
plan generation, and data export.

e System design

The system was designed using several design components, including Use Case diagrams, activity flow, database design,
and user interface design. The main modules consisted of a dashboard, order input page, production line capacity page,
planning page, and export feature.

e System development

The system was developed as a web-based DSS. Users could input customer orders manually or import order data using
an Excel template. The system then processed the order data based on customer priority weights, order status, and
available production capacity.

e System implementation and trial

The developed system was tested using historical order data and actual order data. The trial was conducted to evaluate
whether the DSS could produce order allocation results and recovery plan recommendations that were consistent with
the existing manual process.

3.7. System Logic

The DSS logic began with customer order input. The system identified each order based on customer segment, order
quantity, production line, deadline, and order status. The order status was categorized into ongoing order, backorder,
and next order. After the order data were entered, the system compared the total order quantity with the available
production capacity. If the available capacity was sufficient, all orders were allocated according to the production plan.
However, if the order quantity exceeded capacity, the system applied customer priority weights based on the AHP
results. The allocation sequence followed the priority order of OE, AM, and GNP.

When back orders occurred, the system automatically identified unfulfilled orders and searched for available capacity
on alternative production lines. If alternative capacity was available, the system generated a recovery plan
recommendation, including the suggested production date, shift, and line allocation. If no alternative line was available,
the system recommended rescheduling the order to the following period.

3.8. System Evaluation

The system was evaluated by comparing the proposed DSS with the existing manual process. The comparison focused
on whether the system could generate consistent priority decisions, allocate orders accurately, reduce decision-making
time, and provide recovery plan recommendations for backorders. The evaluation used five key performance indicators
as shown in Table 3.

The system was tested under three scenarios: normal order conditions, orders exceeding total production capacity, and
orders exceeding the main production line capacity. These scenarios were used to evaluate how the DSS responded to
different production planning conditions. The results of the trial were then compared with the manual process to
determine whether the proposed system could improve customer order management in manufacturing production
planning.
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Table 3 Key performance indicators of system evaluation

No | Key Performance Indicators (KPI) | Description

1 | Customer priority selection The order of customer segments receiving production allocation when
capacity is limited

2 | Order fulfilment accuracy The percentage of fulfilled orders compared with total orders

3 | Delivery delay The difference between the promised delivery date and the actual
fulfilment date

4 | Order handling speed The time required from order input to allocation or recovery plan decision

5 |Recovery plan availability The ability of the system to provide alternative production plans for

unfulfilled orders

4, Results

4.1. AHP Priority Weight Results

The AHP calculation was conducted to determine the priority level of three customer segments: original equipment
(OE), aftermarket (AM), and general parts (GNP). Pairwise comparisons were carried out based on expert judgment
from production planning personnel. The comparison considered product quantity, delivery method, customer segment
hierarchy, and compliance with company rules. The AHP results are shown in Table 4.

Table 4 AHP priority weight results

No | Customer Segment |Normalized Weight

1 |OE 0.484484
2 |AM 0.282147
3 |GNP 0.233370

Based on the normalized weights, OE obtained the highest priority weight of 0.484484, followed by AM with 0.282147
and GNP with 0.233370. Therefore, the customer priority order generated by the AHP method was OE > AM > GNP. This
result is consistent with the existing production planning policy, where OE orders are prioritized because they are
closely related to just-in-time production requirements and have a significant impact on downstream customer
operations.

The AHP result indicates that OE has a dominant influence in customer order prioritization. Its priority weight is almost
half of the total normalized weight, meaning that OE orders should receive the first allocation when production capacity
is limited. AM and GNP are then allocated based on the remaining available capacity. The consistency of the pairwise
comparison was also reported to meet the acceptable threshold, with a Consistency Ratio of less than or equal to 0.10.

4.2. System Allocation Logic

The system allocation process begins when customer order data are entered into the system. Each order is classified
based on customer segment, order quantity, production line, delivery deadline, and order status. The order status is
divided into three categories: ongoing order, backorder, and next order. After the order data are entered, the system
compares the total production load with the available capacity. If the available capacity is sufficient, all orders are
allocated according to the production plan. However, if the order quantity exceeds production capacity, the system
applies to the AHP priority sequence, namely OE, AM, and GNP. The allocation logic can be summarized as follows:

The system fulfills ongoing orders and backorders first.

OE orders receive the highest priority allocation.

Remaining capacity is allocated to AM orders.

If capacity is still available, GNP orders are allocated.

If there is still remaining capacity after fulfilling ongoing and back orders, the system allocates next orders.
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e Ifsome orders cannot be fulfilled, the system generates recovery plan recommendations.

This logic enables the DSS to support production planners in making allocation decisions more systematically. The
system reduces the need for manual calculation by automatically identifying capacity shortages, determining priority
order, and recommending alternative actions. The logic flow is shown in Figure 2.

The logic flow describes the end-to-end process of customer order management, starting from order submission until
product delivery. The process begins when the customer submits an order through the company’s main order system.
The order is then received by the Sales department, which classifies the customer segment into Original Equipment
(OE), Aftermarket (AM), or General Parts (GNP). After the order has been confirmed, Sales forward the order data to the
PPIC team for further processing.

In the PPIC Logistic stage, the system identifies the order status into three categories: ongoing order, backorder, and
next order. Ongoing orders refer to orders that are already scheduled or currently being processed, back orders refer
to orders that were not fulfilled in the previous period, and next orders refer to new incoming orders planned for the
next production period. After classifying the order status, the system calculates material requirements based on the Bill
of Materials (BOM) and compares them with available material stock. If the required materials are sufficient, the process
continues to production planning. However, if the materials are not sufficient, the system applies a material allocation
priority rule. The allocation is arranged by prioritizing ongoing orders first, followed by backorders, and then next
orders. This rule is used to ensure that orders already in progress and delayed orders receive higher material priority
before new orders are considered.

After material availability is confirmed, the process moves to the PPIC Production Planning stage. In this stage, the
system identifies the production load from ongoing orders, backorders, and next orders. The system then calculates the
total production load and compares it with the available production capacity. If the total load is equal to or lower than
the available capacity, all orders can be planned for production. However, if the total load exceeds capacity, the system
applies the customer priority rule based on the AHP result, namely OE, followed by AM, and then GNP.

The main priority of the system is to protect OE orders, including both ongoing OE orders and OE back orders. OE orders
are allocated first because they have the highest priority weight and are closely related to just-in-time production
requirements. After OE orders are allocated, the remaining capacity is used to allocate AM orders. If the available
capacity is not sufficient to fulfill all AM orders, the system recommends emergency actions such as overtime,
rescheduling, or expediting. After AM allocation is completed, the remaining capacity is recalculated and then used to
allocate GNP orders. If GNP orders cannot be fully fulfilled, the system recommends adjustment through customer
discussion, such as order reduction or delivery postponement. If there is still remaining capacity after fulfilling OE, AM,
and GNP orders, the system allocates next orders. However, if the remaining capacity is insufficient, the unallocated
next orders are carried forward to the following production period. This mechanism allows the system to manage excess
demand in a structured way while maintaining the priority sequence.

After all allocation processes are completed, the system releases the final production plan. The production plan contains
the allocation of orders by production line, shift, and customer segment. The plan is then sent to the production
department for execution. After production is completed, the finished goods are received by the PPIC Shipping
department. The shipping team then allocates finished goods based on the priority sequence of OE, AM, and GNP before
delivering the products to customers according to authorization.
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Figure 2 The logic flow

4.3. Decision Support System Output

The proposed DSS was developed as a web-based system to support customer order prioritization, order allocation, and
recovery planning. The system was designed to operate as a parallel tool to the existing manual planning process. It
allows users to input customer order data, monitor production line capacity, process order allocation, and generate
recovery plan recommendations. The user interface of the web-based DSS is shown in Figure 3. The developed web-
based DSS was designed with an integrated user interface to support the PPIC team in monitoring order conditions,
managing production capacity, processing production planning, and generating decision recommendations. The
interface consists of several main menus, namely Dashboard, Orders, Production Lines, Planning, Recommendation,
Export Excel, and Import Data. These menus are placed in the sidebar to allow users to access each function easily.
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The Dashboard serves as the main page of the system after the user logs in. This page provides a real-time summary of
customer order conditions and production capacity. As shown in the dashboard interface, the system displays key order
indicators, including the total number of orders, ongoing orders, back orders, and fulfilled orders. These indicators allow
users to quickly understand the current order status before performing production planning.

In addition to order information, the dashboard also presents production line capacity data. Each production line is
displayed with its used capacity and total available capacity. The system also shows the overall capacity utilization
percentage, allowing users to identify whether the current production load is still within the available capacity or has
exceeded the limit. This feature helps planners and supervisors monitor production capacity more efficiently without
checking capacity data manually.

Another important feature on the dashboard is the DSS Recommendation section. This section displays system-
generated alerts when a problem occurs, such as insufficient capacity on a specific production line. For example, when
the system detects that a production line does not have enough capacity to fulfill an order, it provides a recommendation
such as considering overtime or bridging the order to an alternative line. This feature supports faster decision-making
because users can immediately identify the problem and review the suggested action.

The Orders page is used to manage customer order data. Users can input orders manually by entering information such
as part name, customer segment, order quantity, production line, and delivery deadline. In addition to manual input, the
system provides an Import Data feature that allows users to upload multiple orders at once using an Excel template.
This function improves input efficiency, especially when a large number of orders must be processed in one planning
period.

The Production Lines page is used to manage production line data and capacity information. Through this page, users
can add, edit, or delete production line records and update the maximum capacity of each line. This information becomes
an important input for the planning process because the system uses line capacity data to determine whether customer
orders can be fulfilled or need alternative allocation.

The Planning page is the core module of the system. In this page, order data that have been entered manually or
imported from Excel are processed using the system logic. The system compares total order quantity with available
production capacity, applies the customer priority sequence based on the AHP result, and allocates orders according to
the available capacity. If the system detects backorders or capacity shortages, it generates recommendations such as
rescheduling, overtime, or bridging to another production line.

The system also provides an Export Excel feature that allows users to download planning results and DSS
recommendations in spreadsheet format. This feature supports documentation, reporting, and further evaluation by
supervisors or managers. With this function, users do not need to continuously access the web interface to review
planning results, because the output can be saved and analyzed separately.
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Figure 3 User interface of the web-based DSS
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4.4. Comparison Between Manual Process and Proposed Web-Based DSS

The proposed DSS was evaluated by comparing its output with the existing manual process. The evaluation used
historical order data, actual order data, production capacity data, and monthly forecast data. The system was tested
under three scenarios: normal order condition, order quantity exceeding total production capacity, and order quantity
exceeding the main production line capacity. The comparison was conducted using five key performance indicators:
customer priority selection, order fulfillment accuracy, delivery delay, order handling speed, and recovery plan
availability.

4.4.1. Customer Priority Selection

The DSS produced the same customer priority order as the existing manual policy, namely OE > AM > GNP. This indicates
that the system did not change the company’s existing priority logic but transformed it into a more structured and
measurable decision-making process using AHP. In the manual process, this priority order was applied based on planner
judgment and company policy. In the DSS, the same priority order was generated using calculated priority weights.
Therefore, the system can support decision-making while maintaining consistency with the existing planning policy.

4.4.2. Order Fulfillment Accuracy

In normal capacity conditions, both the manual process and the DSS were able to fulfill all customer orders. The order
fulfillment accuracy reached 100% when production capacity was sufficient. This shows that the DSS was able to
generate allocation results that were consistent with the manual process. When capacity was limited, the DSS allocated
orders according to the AHP priority weights and available production capacity. The allocation result remained
consistent with the manual decision because both approaches followed the same customer priority policy. However,
the DSS provided the result faster and in a more structured format.

4.4.3. Delivery Delay

The average delivery delay produced by the DSS was similar to the manual process, at approximately 0.5 days. However,
the difference was found in the consistency of the delay. In the manual process, delay variation depended on planner
experience and the speed of manual rescheduling. In contrast, the DSS generated recommendations based on the same
priority logic and capacity calculation each time. This result indicates that although the DSS did not significantly reduce
the average delay, it improved the stability and predictability of the planning process. More consistent recovery
recommendations can help planners respond to backorders and capacity shortages more effectively.

4.4.4. Order Handling Speed

The most significant improvement was found in order handling speed. In the manual process, planners needed to review
order data, calculate available capacity, determine priority, identify backorders, and prepare recovery plans manually.
This process required more time, especially when orders exceeded production capacity. The comparison of order
handling speed is shown in Table 5.

Table 5 Comparison of order handling speed

No | Scenario Manual Process Web-Based DSS
1 | Normal order condition 15-20 minutes Less than 1 minute
2 | Capacity overload 20-35 minutes Less than 1 minute
3 |Backorder and recovery planning 1-2.5 hours 2-5 minutes

The results show that the DSS significantly reduced the time required for order allocation and recovery planning. In the
backorder scenario, the manual process required up to several hours because planners had to identify unfulfilled orders,
check alternative production lines, calculate remaining capacity, and prepare recovery recommendations manually.
With the DSS, the same process could be completed within 2-5 minutes. Overall, the DSS reduced decision-making time
by approximately 95% compared with the manual process. This improvement shows that the system can support faster
production planning decisions, particularly under urgent conditions involving back orders or limited capacity.
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4.4.5. Recovery Plan for Backorders

Backorder handling is one of the main advantages of the proposed DSS. In the manual process, planners had to identify
unfulfilled orders, open separate capacity files, check available alternative lines, calculate remaining capacity, and write
recovery recommendations manually. This process was time-consuming and prone to calculation errors. The DSS
improved this process by automatically detecting excess orders and searching for available capacity on alternative
production lines. If an alternative line was available, the system generated a recovery plan recommendation, including
the suggested production date and shift. If no alternative capacity was available, the system recommended rescheduling
the order to the next period.

During the system trial, the DSS was able to generate recovery plan recommendations that were consistent with manual
verification. This indicates that the system could support planners in handling back orders more accurately and
efficiently.

5. Discussion

The results show that the proposed DSS can improve customer order management in manufacturing production
planning in several ways. First, the system transforms customer order prioritization from a manual and judgment-based
process into a structured decision-making process supported by AHP. The use of priority weights enables the system to
determine customer priorities more objectively. This finding is consistent with previous studies showing that AHP can
transform qualitative and quantitative decision criteria into measurable priority values for customer selection and
order allocation problems [27,28].

Second, the system improves the efficiency of the planning process. In the existing manual process, planners needed to
check order data, production capacity, customer segment priority, and possible back order conditions before making
allocation decisions. By integrating these elements into a web-based DSS, the proposed system allows allocation
decisions to be generated faster and in a more structured manner. This result is in line with Ref. [27], who found that
an intelligent order allocation system could improve decision-making efficiency in order allocation problems by
reducing the time required for decision generation. Similar findings were also reported by [29], who showed that a DSS
for production scheduling can support production planners through dispatching priority rules, bottleneck
identification, order reallocation to alternative work centers, and BOM-based checks.

Third, the DSS improves consistency in decision-making. Since the system applies the same allocation logic and priority
sequence for every planning process, the resulting decisions are less dependent on individual planner judgment. This is
important in production planning because manual decisions may vary depending on planner experience, data
interpretation, and response time. A standardized decision model can help reduce inconsistency by organizing relevant
decision attributes and supporting more systematic order allocation [27].

Fourth, the system supports backorder management through recovery plan recommendations. When capacity
shortages occur, the DSS automatically identifies unfulfilled orders and recommends possible actions, such as
alternative line allocation, overtime, or rescheduling. This function is aligned with the role of production scheduling
DSS, which is designed to help planners respond to dynamic events such as urgent orders, bottlenecks, capacity
constraints, and delayed orders [29]. In this study, the recovery plan feature is particularly important because it reduces
the time required to identify alternative production options and supports faster response to back order conditions.

The results also indicate that the proposed DSS is able to maintain the existing customer priority policy while improving
the speed and structure of the decision-making process. The priority order generated by the system, namely OE > AM >
GNP, is consistent with the existing manual policy and the AHP priority weights obtained in this study. This indicates
that the DSS does not replace managerial policy but formalizes it into a measurable and repeatable decision-making
procedure. Such integration of expert judgment and analytical models is consistent with the role of DSS in supporting
semi-structured decisions in manufacturing and supply chain management [30].

6. Conclusion

This study developed a web-based DSS to improve customer order management in manufacturing production planning.
The proposed system was designed to support customer order prioritization, production capacity allocation, and
recovery planning when backorders occur. The system integrates customer order data, production line capacity, order
status, customer segment priority, and company rules into a structured decision-making process.
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The AHP was applied to determine the priority weights of three customer segments: OE, AM, and GNP. The results
showed that OE had the highest priority weight of 0.484484, followed by AM with 0.282147 and GNP with 0.233370.
Therefore, the resulting priority sequence was OE > AM > GNP. This priority order was consistent with the existing
production planning policy, indicating that the proposed DSS was able to formalize the manual priority logic into a
measurable and repeatable decision-making model.

The system trial showed that the DSS could generate order allocation results that were consistent with the existing
manual process. Under normal capacity conditions, the system was able to fulfill all orders, while under limited capacity
conditions, it allocated orders based on the established customer priority sequence. The system also provided recovery
plan recommendations by identifying unfulfilled orders and checking alternative production line capacity. The most
significant improvement was found in decision-making speed. Compared with the manual process, the DSS reduced the
time required for order allocation and recovery planning by approximately 95%. Manual planning required 15-35
minutes for normal and overload scenarios and up to 1-2.5 hours for backorder recovery planning, while the DSS
completed the same process in less than 1 minute for order allocation and 2-5 minutes for recovery planning. This
indicates that the proposed system can improve the efficiency, consistency, and objectivity of customer order
management in manufacturing production planning.

However, this study has several limitations. The developed DSS still operates as a parallel system and has not been
integrated with the company’s main enterprise system. Therefore, order data still need to be entered manually or
imported through Excel. In addition, the system trial was conducted for a limited period, so further testing is required
to evaluate system performance under broader production conditions and more varied demand patterns.

Future research may focus on integrating the DSS with the company’s main information system or ERP, adding real-
time notification features, and conducting longer implementation trials. Further development may also include
additional decision criteria, more complex production constraints, and comparison with other multi-criteria decision-
making methods to improve the accuracy and flexibility of the system.
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