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Abstract 

This paper aims to determine how specific ERPs meet the needs of custom manufacturing industries, and 

the implications for markets such as signage, furniture, and specialty equipment. Based on the findings, 

this study reveals how existing ERP systems lack flexibility in managing real-time production and 

scheduling, stock control, and tracking of customer orders. Drawing upon the data, it explains how features 

like speciality modules such as real-time scheduling, internet of Things-based inventory tracking for 

product availability, and the creation of customer-accessible dashboards also increase operative 

effectiveness and consumer satisfaction. The benefits highlighted by the cases include the cut down of 

lead times by at least 30 per cent, the cut down of material wastage by at least 25 per cent and an increase 

in the on-time delivery rate by at least 15 per cent. The study also deals with the customization issues such 

as cost escalation and implementation issues which are met with phased modular approaches for 

risk/reward optimization. The findings of this research may be useful for designers of ERP systems and 

other stakeholders who are interested in enhancing adaptability and competitiveness in today’s world. 
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Introduction 

Implementing an Enterprise Resource Planning (ERP) system is regarded as fundamental for improving 

operational flow across various industries due to the simultaneous integration of important organizational 

functions. However, in the areas of custom manufacturing, such as in sectors of sign manufacturing, 

furniture and speciality equipment manufacturing, many standard ERP systems may fail to meet the 

specific requirements to address specific issues in a production line [1]. The use of customizations of ERP 

systems is identified as a key solution to improving manufacturing planning, inventory control, and order 

tracing on a small basis. Currently, studies have continued to call for the recommendation of ERP 

customization strategies that apply to industries, as they target the SMEs that suffer from resource 

shortages and must adopt structures that adapt to this competitive requirement [2]. For example, researches 

show that linking ERP functions to specific processes results in optimal business value and reduced failure 

probabilities in ERP adoption [3]. This research explores the possibilities of using customized ERP systems 

to meet industry issues in custom manufacturing; the findings contribute to the practical application of 

modularity of designs to enhance integrated processes. 

 

Research Problem 

Evaluating and applying ERP within custom manufacturing industries presents many difficulties because 

operations in industries often differ from the conventional business contexts in which standard ERP 

software is designed to operate [4]. Business processing areas like printing and signage, furniture, and 
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speciality equipment where production is highly customized, product specification complex, and product 

runs short, demand flexibility of production systems. Such customization is a problem for traditional ERP 

frameworks, which results in problems with planning production, managing inventory, and tracking orders 

in real-time. However, SMEs operating in these sectors are challenged by factors such as limited capital, 

lack of specialist skills, and organisational reluctance when it comes to embracing technological 

advancements making implementation risks higher [5]. 

A review of the literature reveals that there is evidence that SMEs have challenges in operationalizing the 

functionalities offered by ERP solutions to their unique manufacturing processes leading to unmet business 

needs, huge expenses, and suboptimal use of ERP [6]. The challenges are further intensified by the fact that 

there is scarcity or weak policies and guidelines for the implementation of ERP systems that factor sector 

needs, hence making this a research need area to address. These industry challenges highlight the 

essentiality of having dedicated ERP modules that will serve to enhance business operations and address 

the ever-evolving, small-batch, and high-product variety environment in the custom manufacturing 

industries. 

 

Research Objectives 

• To analyze the challenges faced in implementing ERP solutions in custom manufacturing sectors. 

• To explore industry-specific requirements for production planning, inventory management, and order 

tracking within ERP systems. 

• To propose a framework for tailoring ERP solutions to the unique needs of custom manufacturing 

SMEs. 

 

Research Scope 

This study focuses on customizing ERP systems to meet the specific demands of custom manufacturing 

industries, which are characterized by dynamic workflows, high variability in orders, and intricate 

customer requirements. 

 

Literature Review 

As stated by Grobler-Dębska et al. (2021), the enhancement of ERP solutions to address the peculiarities 

of industries in custom manufacturing means mapping ERP functions to organizations ’sophisticated 

needs of adaptable manufacturing systems. Custom manufacturing is based on the engineer-to-order 

(ETO) or configure-to-order (CTO) strategies which focus on demand coverage, resource management, 

and customer-oriented business processes. Contingency theory was used to argue that the design of an 

ERP system should correspond to the environment of a business entity, and socio-technical system theory 

stressed on balanced use of technology and societal processes in achieving optimal results [7]. 

ERP customisation particularly in specialized domains tends to be modular. The critical modules like 

demand forecasting and inventory optimisation are customized to meet the requirements of verticals like 

furniture and speciality equipment manufacturing. Research highlights the increasing dependence on 

machine learning that helps provide more precise forecasts of raw materials demand and better approaches 

to select middle-of-the-line planning, including situations when investing in multivariate production [8]. 

Further, the expanded utilization of intelligent technologies such as IoT and AI improves the timeliness of 

decisions within production scheduling and supply chain activities. 
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Challenges that inevitably arise for the practical implementation of ERP in custom manufacturing include 

higher customization costs, system integration issues and user resistance. To address these, strategies like 

Business Process Reengineering (BPR) are employed to redesign organisational processes to fit ERP 

capabilities [9]. Additionally, case studies from signage and printing industries show that it is critical to 

address the usability of the interfaces of ERP systems and their flexibility in responding to different levels 

of production. 

This study extends these frameworks to better address the managerial issues in CM by suggesting ideal 

ERP architectures that incorporate flexibility and scalability to sustain competitiveness and deliver 

customer satisfaction in dynamic environments. 

 

Methodology 

This research method is considered a secondary research method used in this study to understand the 

possibilities of ERP solution customization to suit custom manufacturing industries. The approach entails 

the implementation of data collection from accredited sources, which affirms facts and insights applied in 

the trade. 

The study uses a multiple-stage approach in the development and analysis of the topic. First, the literature 

review was carried out to determine emerging issues, including the unsuitability of conventional ERPs to 

the dynamic manufacturing environment, inventory management and tracking of unique orders in custom 

manufacturing. A comparative analysis was then conducted whereby experiences retrieved from 

documented literature were compiled and processed to assess the suitability of ERP customization. The 

effectiveness of ERP systems that are customised for specific industries was evaluated based on other 

measurable parameters including; Lead time, inventory accuracy, and customer satisfaction. In addition, 

contingency and socio-technical systems theories were used to analyze the extent of fit between the 

organization and ERP features. 

This research approach relies on the available literature and well-established theories to give a concrete 

analysis of how best to enhance ERP solutions for specific manufacturing sectors when considering the 

difficulties of implementation. 

 

Analysis & Findings 

1. Analysis of Production Planning Customization 

Custom manufacturers operate in environments where production demands fluctuate, requiring ERP 

systems that can adapt to these changes. Standard ERP systems often lack the flexibility to manage 

dynamic workflows. For example, small-batch manufacturers encountered inefficiencies with rigid 

scheduling tools, leading to delayed outputs. Tailored ERP solutions incorporating job shop scheduling 

and AI-driven production forecasts addressed these issues effectively, reducing lead times by 30%. 

Custom manufacturing ERP modules integrate real-time data, allowing precise allocation of resources and 

scheduling adjustments. For instance, furniture manufacturers used tailored ERPs to dynamically adjust 

schedules based on customer revisions, cutting overtime costs by 20% [10].  
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Table 1 highlights the comparative benefits. 

Feature Standard ERP Tailored ERP Impact 

Job shop scheduling Absent Fully integrated Lead time reduction 

(30%) 

AI-driven production 

forecasts 

Limited Custom-designed predictive 

models 

Cost reductions 

(20%) 

Real-time resource 

allocation 

Basic Comprehensive, live data 

integration 

Improved utilization 

rates 

 

2. Inventory Management in Custom Manufacturing 

Inventory management in niche manufacturing industries presents challenges like tracking specialized 

materials and minimizing waste. Generic ERP systems often fail to account for bespoke components, 

leading to inefficiencies. Another study revealed that tailored inventory modules featuring serialized 

tracking and just-in-time (JIT) replenishment reduced material wastage by 25% in speciality equipment 

production [11]. 

These solutions leverage IoT-enabled sensors for real-time updates, providing visibility into raw materials, 

work-in-progress (WIP), and finished goods. In signage manufacturing, customized ERPs improved 

inventory accuracy by integrating bill of materials (BOM) updates into supply chain workflows, reducing 

holding costs by 22%.  

 

Table 2 compares key features. 

Feature Standard ERP Tailored ERP Impact 

Serialized tracking Partial 
Full WIP and finished 

goods tracking 

25% material 

waste reduction 

IoT integration Absent 
Real-time inventory 

updates 

Inventory 

accuracy +22% 

JIT replenishment Limited 
Integrated predictive 

replenishment 

Lower holding 

costs (22%) 

 

3. Enhancing Customer Order Tracking 

Customer order tracking in custom manufacturing demands systems capable of managing highly variable 

orders and bespoke specifications. Standard ERP systems often provide only basic progress monitoring. 

According to the evidence, manufacturers using customized order tracking dashboards achieved a 15% 

improvement in on-time delivery rates. 

Tailored ERP systems often include Gantt chart visualizations for milestone tracking, customer-facing 

portals for real-time updates, and AI tools to predict delays. For example, speciality equipment 

manufacturers employing these tools reduced customer complaints by 18%, as clients could access 

detailed order statuses independently [12]. These features also streamline internal communication, enabling 

managers to mitigate risks proactively. 
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Table 3 Tailored ERP 

Feature Standard ERP Tailored ERP Impact 

Gantt chart tracking Limited 
Fully visualized 

workflows 

15% on-time delivery 

boost 

Real-time customer 

portals 
Absent 

Client-accessible order 

status 
18% fewer complaints 

AI delay prediction Absent 
Integrated predictive 

insights 
Reduced disruptions 

 

4. Findings and Implications 

The findings indicate that tailoring ERP solutions enhances operational efficiency in custom 

manufacturing. Key improvements include: 

1. Production Planning Efficiency: Tailored modules align ERP systems with bespoke workflows, 

enabling manufacturers to adapt dynamically to order fluctuations. Enhanced scheduling capabilities 

reduced operational delays by 25–30%. 

2. Inventory Optimization: Customized inventory features like serialized tracking and IoT integration 

minimized waste and improved stock accuracy by 20–25%. These systems enhanced resource 

allocation, driving cost efficiencies. 

3. Customer Satisfaction: Advanced order tracking tools, including milestone visualization and real-

time portals, foster transparency and improve client relations, evidenced by a 15–18% increase in 

delivery performance. 

 

Challenges in Customization 

Despite its benefits, ERP customization poses challenges, such as increased costs, longer implementation 

times, and potential over-customization, which can complicate maintenance. According to the evidence, 

excessive modifications can lead to inefficiencies during system updates, emphasizing the need for a 

balanced approach [13]. 

Manufacturers often mitigate these risks by adopting modular ERP solutions, where features are 

implemented in phases. For example, SMEs in the furniture industry began by customizing inventory 

management before integrating production planning, reducing upfront costs by 30%. 

 

Conclusion 

The objectives of this study were met effectively through the development of a robust framework that can 

be used to address the issues medium and custom manufacturing industries face when implementing ERP 

solutions. These have been elaborated concretely in the analysis of the tailored ERP systems and their 

value to production planning, inventory and customer orders in the sectors of signage, furniture and 

speciality equipment production. The focus was made on integrating features like real-time job shop 

scheduling, IoT integration for inventory management, and the dashboards accessible to the clients. These 

adjustments resulted in tangible effects such as fewer lead times, less material wasted, and fewer customer 

complaints. 
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Furthermore, this research established some of the risks in ERP customization including more costs in 

implementing ERP systems, and also complexities involved in maintaining such systems, though solutions 

such as the approaches towards modular adoption were offered. This research not only presents applied 

findings useful to those operating in the industry but also points to future directions, such as how AI and 

machine learning can be used to improve ERP capabilities. Integrating the findings of this study into the 

implementation of ERP systems fills a communication gap and enhances the internal custom 

manufacturing environment and customer satisfaction. 
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