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ABSTRACT – Delivery system services are a crucial component of the logistical infrastructure 
supporting Malaysian citizens, particularly in public service delivery. With the rise of digital 
technology, traditional information dissemination methods have been replaced by advanced 
digital systems that enhance interactivity, efficiency, and cost-effectiveness. This shift 
underscores the importance of developing Integrated Delivery System Models (IDSM) to 
ensure citizens receive timely, accurate information for informed decision-making. This mini 
review examines the application of lean principles to improve the efficiency and effectiveness 
of IDSM in Malaysia’s public service sector. Lean methodologies, which focus on reducing 
inefficiencies and optimizing processes, are explored as a framework to enhance 
transparency, accessibility, and system performance. Existing delivery system models and 
theories are reviewed to highlight the need for holistic systems thinking in addressing 
inefficiencies and overcoming the challenges of conventional delivery methods. Furthermore, 
the role of public policy in supporting lean integration is critically analyzed, with an emphasis 
on relational database systems to enable data-driven decision-making. These systems play a 
vital role in enhancing accuracy and operational efficiency, particularly in applications like 
general elections.This review presents a step-by-step framework for developing a lean-based 
IDSM, offering practical insights for policymakers and public administrators. By aligning social 
innovation, open governance, and technological advancements, this study aims to contribute 
to the design of a sustainable, citizen-centric public service delivery model that meets 
Malaysia’s evolving needs. 
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1.0 INTRODUCTION 

Delivery system services are a critical component of the logistical framework supporting Malaysian citizens. In 

today’s digital age, technological advancements serve as a key benchmark for national progress. Information technology 

not only expedites service delivery and reduces costs but also transforms the way citizens receive and interact with 

information [1.2]. Traditional methods, such as newspapers, posters, and physical documents, have largely been replaced 

by digital systems incorporating features like animation, sound, and simulations. The efficiency and effectiveness of these 

systems significantly influence how citizens process and respond to information, underscoring the importance of a well-

functioning delivery system. 

A system is defined as a structured set of interconnected components designed to achieve a specific objective Aslam, 

For example, a lorry functions as a system aimed at providing transportation, with each subsystem—such as the engine 

and fuel system—playing a vital role [3]. Similarly, an Integrated Delivery System Model (IDSM) for public services 

aims to ensure that citizens receive timely, accurate, and relevant information to make informed decisions. This 

emphasizes that systems are best understood by examining their purpose and how individual components interact. 

Therefore, the success of an IDSM depends on the seamless integration and alignment of its parts to deliver information 

effectively [4,5]. Systems thinking emphasizes understanding systems holistically and leading them toward achieving 

their intended purpose. This approach addresses challenges posed by human tendencies to focus on immediate threats 

rather than slow-developing issues [6]. 

In Malaysia, social innovation has been increasingly integrated into local governance to enhance citizen participation 

in public service delivery [7]. However, open-governance systems alone do not guarantee sustainable, high-quality 

services. Citizens’ ability to comprehend and analyze information plays a crucial role in fostering informed decision-

making. This highlights the need for a robust and user-friendly IDSM to overcome the limitations of conventional delivery 

methods [8,9]. 

To address these challenges, this paper are to review existing delivery system models, propose a lean-based integrated 

delivery system framework, and explore the role of public policy in facilitating this integration. This review focuses on 
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the application of lean principles in public service delivery systems, particularly in Malaysia. The paper examines how 

lean methodologies can enhance the efficiency, transparency, and accessibility of these systems. Additionally, the study 

discusses the integration of relational database systems to support informed decision-making, with a specific focus on 

applications such as general elections. 

2.0 EXISTING MODELS AND THOERIES 

The development of numerical databases for delivery management has been an ongoing research endeavor since 1995, 

with key contributions from Gregory A. Pascucci and Waukesha (1995) and Wynne J. Whyman (2004) [10,11]. These 

early works laid the groundwork for creating database systems that allow users to efficiently query and retrieve data. Such 

systems facilitate access to historical records, help summarize information, assist decision-making, and provide tools for 

future projections. Over time, researchers have developed various database systems that cater to different needs, such as 

managing property information, inventory records, equipment tracking, and staff details. These systems often include 

functionalities for report generation, data extraction, query editing, and addressing user satisfaction with the system's 

performance [12,13]. These advances in database systems are crucial for enhancing delivery management systems. 

To improve the effectiveness and functionality of delivery management systems, several strategies have been 

proposed, such as automation and the use of simple, user-friendly interfaces that leverage existing hardware resources. 

One of the key challenges in delivery systems is the variety of data sources, which can be internal (e.g., inventory, staff 

information) or external (e.g., citizen requests, real-time updates) [14,15]. By automating the system and enabling it to 

extract relevant data from existing databases, citizens can access accurate and timely information regarding the source 

and status of deliveries [16]. This model enhances transparency, efficiency, and overall user experience, making it 

applicable to a wide range of delivery services. 

In terms of research variables, Maria C.M, Ridley S.M, and Raha A (2015) employed an Operations Research (OR) 

model with stochastic components to address the challenges of forecasting demand and supply in delivery management 

systems. Their research focused on the complexity of determining the appropriate number and types of resources needed, 

managing infrastructural damages, and optimizing delivery processes [17]. The integration of stochastic components into 

the model helped account for uncertainties and variability in the system, which is critical for improving decision-making. 

Building on this approach, Huseyin O.M and Zelda B.Z (2010) proposed a stochastic optimization approach aimed at 

improving delivery storage and distribution systems. Their work involved the development of a stochastic programming 

model that suggests optimal inventory levels for different property types, ensuring that the correct number of resources is 

available at any given time to meet demand. The ability to dynamically evaluate the most up-to-date information for 

customers, considering factors like inventory levels and delivery schedules, enhances the flow of information and 

improves service delivery [18]. 

The field of facility management has also seen the adoption of variable-driven research models. These models, driven 

by new technological developments such as computer-aided graphic-based databases, environmental assessments, 

outsourcing, benchmarking, and flexible space planning, help to address complex issues related to delivery management 

[19]. The need for competitive advantage in the global market, particularly in fast-paced industries, has led to the 

increasing significance of investment in a built environment, where efficiency and cost-effectiveness are paramount. The 

trend towards faster, better solutions is influencing the evolution of integrated systems that improve delivery management. 

Moreover, strategic management and re-engineering efforts are enabling organizations to reimagine their processes, 

fostering greater innovation and creativity. These changes, often supported by new technologies, are driving organizations 

to optimize their workflows and enhance value delivery. Effective integration of these technologies requires support from 

top management and coordination with other departments, especially human resources and IT, to ensure smooth 

implementation. Enterprise Resource Planning (ERP) systems serve as an example of how information can be shared 

seamlessly across organizations, promoting efficiency and reducing silos. 

In the context of lean approaches, software development organizations have increasingly adopted agile methodologies 

to optimize their operations in recent years. Agile practices are designed to reduce overhead and enhance responsiveness 

to change, making them an attractive solution for dynamic environments. Jacobs (2011) highlighted that agile software 

development has led to improvements in flexibility and efficiency, though it also poses challenges related to scalability 

and the consistency of productivity and quality [20]. These issues become more pronounced in large organizations with 

complex structures, such as Volvo Car Corporation (VCC) and Volvo Truck Corporation (VTC), where simple agile 

implementations may not fully address the coordination and communication challenges present [21-23]. Mikell (2008) 

further emphasized that applying agile methods as a standalone solution in such complex environments may not be 

sufficient. A more tailored approach is required to adapt agile principles to large-scale organizations, ensuring that they 

are properly integrated into the overall organizational structure and workflow [24]. 

Several IDSMs have been implemented in different sectors with varying degrees of success. For instance, the Veterans 

Health Administration (VHA) in the United States has adopted an IDSM to integrate healthcare services, reducing 

duplication and improving patient outcomes. Similarly, the Singapore Smart Nation initiative integrates various public 

services through digital platforms, streamlining service delivery [25,26]. 
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The review of existing models and theories highlights the evolution of delivery management systems, from early 

database-driven approaches to more sophisticated stochastic optimization models and agile software development 

methodologies. The integration of lean approaches, technological advancements, and strategic management practices 

offers significant potential for improving the efficiency, transparency, and effectiveness of delivery systems across 

various sectors. As these systems continue to evolve, it is clear that both technological and managerial innovations will 

play a critical role in shaping the future of delivery management and enhancing the user experience. 

3.0 THE ROLE OF PUBLIC POLICY IN DEVELOPING INTEGRATED DELIVERY SYSTEM 

MODELS USING LEAN APPROACHES 

Integrated Delivery System Models (IDSMs) are comprehensive frameworks designed to integrate various aspects of 

complex systems, offering a holistic view for analysis and decision-making. These models often combine disciplines such 

as energy systems, environmental impacts, and economic factors to better understand the interactions and 

interdependencies within a system [27-29]. IDSMs are particularly valuable in addressing complex challenges like 

transitioning to carbon-neutral societies or improving healthcare systems. Lean approaches, though not always explicitly 

mentioned in relevant literature, refer to methodologies that focus on maximizing value while minimizing waste in 

processes or systems. The core aim of lean principles is to streamline operations, reduce inefficiencies, and improve 

overall system performance [30,31]. 

The development and implementation of integrated system models (IDSMs) and lean approaches are significantly 

shaped by public policy presuppositions, which influence their effectiveness in various ways. Public policy priorities can 

dictate which aspects of a system are emphasized within integrated models, such as a focus on environmental 

sustainability that prioritizes energy systems and waste reduction, thus affecting the model’s scope and accuracy [32,33]. 

The level of funding and institutional support provided through public policies directly impacts the feasibility and scale 

of developing and implementing IDSMs and lean methodologies. Policies that allocate resources to innovation in 

governance and public service delivery can accelerate the adoption of these models. Additionally, the regulatory 

framework created by public policies plays a crucial role in facilitating or hindering the adoption of integrated models 

[34]. For instance, policies promoting data sharing, transparency, and accountability can enhance the effectiveness of 

IDSMs in public service delivery [35]. Furthermore, public policies concerning data privacy and sharing practices 

influence the quantity and quality of information available for integrated models, and inadequate data governance can 

limit the scope of analysis and reduce model performance. Effective collaboration among various sectors and stakeholders 

is essential for the success of integrated approaches, and policies promoting inter-sectoral cooperation and public 

participation can significantly strengthen the design and implementation of IDSMs. Moreover, recent public policy trends 

emphasizing health and social equity influence the development of models like Equity Promoting Integrated Care (EPIC). 

This focus on equity ensures that integrated delivery systems are designed to serve the needs of diverse populations and 

promote fairness in public service access.  

4.0 STEP-BY-STEP DEVELOPMENT OF THE INTEGRATED DELIVERY SYSTEM MODEL 

USING LEAN APPROACH 

It should disclose any financial or non-financial interests such as political, personal, or professional relationships that 

may be interpreted as having influenced the manuscript. The phrase "The authors declare no conflicts of interest" should 

be included if there is no conflict of interest. Several important concepts in simulation study methodology include 

verification, validation, and credibility. Verification ensures that the conceptual simulation model (model assumptions) 

has been correctly translated into a computer program, i.e., debugging the simulation program. Techniques for debugging 

include structured walkthroughs, trace analysis, and animation. Validation determines whether a simulation model 

accurately represents the system for the study's specific objectives. If a model is valid, it can be used to make decisions 

similar to those made through actual system experiments [36-38]. 

Credibility involves the acceptance of a simulation model, and its results as correct by decision-makers and key 

personnel. Validity does not imply credibility and vice versa. For instance, a valid model might not be credible if its 

assumptions are unclear to the decision-maker, while a credible model with impressive animations might lack technical 

accuracy. Input modeling addresses the statistical issue of determining the best probability distribution to represent system 

randomness. Output analysis estimates the true measures of performance in a simulation model, considering factors such 

as run length, warm-up period, and independent replications. 
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Figure 1: A Seven-Step Approach for Conducting a Successful Simulation Study 

 

The first step involves identifying the problem to be investigated through simulation modeling. This includes defining 

the study's objectives and scope. In this study, the problem statement, objectives, and scope. Additionally, it is crucial to 

define the performance metrics for the integrated delivery system. Clearly articulating the problem ensures alignment 

between the model and the desired outcomes, enabling effective exploration of potential solutions. 

Data collection is essential to provide accurate input for the simulation model. The key data points include target 

respondents, their locations of residence, and the type of integrated delivery service. These inputs, such as respondent 

types, are obtained from the conventional delivery system and analyzed using tools like Google Docs. Google Docs 

provides an intuitive platform for collecting and organizing data, offering features for managing various data distributions 

efficiently. The conceptual model acts as a blueprint, documenting assumptions, algorithms, and summarized data. It 

encompasses project goals, specific issues, and performance measures, along with system layout diagrams where relevant. 

Detailed descriptions of the system's components, their interactions, and simplifying assumptions are included, with 

technical data placed in appendices. The model must also cite sources of critical information to ensure transparency and 

validate controversial elements. This document serves both analysts and decision-makers, bridging technical details and 

strategic goals. 

Validation of the conceptual model is performed through walkthroughs with delivery system management and User 

Acceptance Testing (UAT). This collaborative review ensures that the model's assumptions are comprehensive and 

accurate. It fosters team interaction, promotes model ownership, and minimizes political challenges by aligning 

stakeholder expectations. Early identification of errors during this phase prevents costly reprogramming in later stages. 

Any identified gaps are resolved before moving on to programming the model. 

Once validated, the conceptual model is translated into a functional program. This step involves using tools like 

Google Docs or commercial simulation software such as the Industrial SAP System. Google Docs is chosen for its 

simplicity and effectiveness in this study, enabling efficient implementation of the model's logical and mathematical 

components. Programming translates abstract concepts into actionable simulations, forming the foundation for subsequent 

testing and analysis. 

Program validation ensures the accuracy and reliability of the simulation model. Performance measures from the 

simulation are compared with those from the actual system, evaluating the model's fidelity. In this study, comparisons are 

made between the system's performance before and after implementing improvements, with an acceptable tolerance of 

±10%. This step bolsters confidence in the model's predictive capabilities and supports its credibility among stakeholders. 

This step involves designing experiments to test the model's functionality and analyze the delivery system's 

performance using lean principles. At this stage, the model's robustness is tested under various scenarios to uncover 
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inefficiencies and potential improvements. Experimentation provides actionable insights and validates the model's 

applicability in real-world contexts, ensuring that lean methodologies effectively enhance system operations. 

The final step is to compile and present the findings comprehensively. The simulation results include data on target 

respondents, their improved locations, and a detailed discussion of the model's development and validation processes. 

This documentation serves as a reference for stakeholders and academic review, promoting model credibility and 

facilitating informed decision-making.  

5.0 CASE STUDIES 

This chapter explores real-world applications of lean integrated models (IDSMs) across various industries, 

highlighting their potential to improve efficiency, reduce waste, and enhance overall performance. In the transportation 

sector, a Peruvian company successfully reduced delivery delays from 10.53% to 5.36% by using Lean tools such as Total 

Productive Maintenance (TPM), Heijunka, and Andon, which improved operational efficiency and economic outcomes. 

Similarly, the construction industry benefited from an Integrated Scheduling Platform (ISP) that combined Building 

Information Modeling (BIM) and Lean Construction for a healthcare project. This platform facilitated effective master 

and detailed scheduling, as well as on-site work progress monitoring, resulting in enhanced project performance [39]. The 

automobile parts industry implemented an integrated ergo-green-lean framework that not only increased job satisfaction 

by 49% but also reduced high-risk postures by 100%, carbon emissions by over 30%, and cycle time by 15.5%. These 

cases illustrate the significant impact of lean principles when integrated with other management approaches [40]. 

Key lessons from these case studies reveal that combining methods such as Lean, BIM, and Integrated Project Delivery 

(IPD) can result in more holistic improvements. Regular updates to planning processes and visual schedules are critical 

to project success, as are considerations for ergonomic and environmental factors alongside lean principles. Despite these 

successes, challenges such as resistance to change, policy gaps, and a lack of expertise in integrated approaches were 

encountered. Organizations addressed these challenges by conducting pilot tests, developing comprehensive frameworks 

like the BIM-IPD-Lean Construction Maturity Model (BIL MM), and employing assessment techniques such as REBA 

and Value Stream Mapping (VSM) to evaluate performance metrics. Additionally, frameworks that combine Lean, Six 

Sigma, and ISO 9001:2008 principles helped minimize implementation effort and cost. 

Further examples illustrate the versatility of lean approaches in various sectors. In healthcare, a hospital used lean 

methods like value stream mapping and 5S to reduce emergency department wait times by 50% and improve patient 

outcomes [41,42]. In manufacturing, an automotive company applied Just-in-Time (JIT) inventory management and 

Kanban systems, achieving a 40% improvement in on-time deliveries [43,44]  

. E-commerce fulfillment centers adopted lean layouts and error-proofing techniques, resulting in faster order 

processing and fewer errors, while a restaurant chain optimized its food delivery system using standardized work, route 

optimization, and real-time tracking to reduce delivery times by 35% and increase customer satisfaction [45,46]. These 

case studies demonstrate how lean integrated models, when effectively implemented, can drive significant improvements 

in operational efficiency, environmental performance, and customer satisfaction. By addressing common challenges and 

building on lessons learned, organizations can achieve sustained success through lean delivery systems. 

Lean integrated delivery systems have been adopted in various industries, offering valuable insights into their practical 

applications, challenges, and benefits. Several case studies illustrate how these systems have enhanced efficiency, reduced 

waste, and improved overall performance. In the construction industry in Sri Lanka demonstrated the potential of Lean 

Integrated Project Delivery (LIPD) to enhance long-term planning, productivity, and sustainability in projects [47]. 

Another case involved a data centre construction project that integrated lean practices with digital tools, such as the Last 

Planner System® (LPS) and digital command rooms, which facilitated efficient production planning, monitoring, and 

collaboration among dispersed teams [48]. 

The lessons learned from these case studies reveal both successes and challenges. On the positive side, lean systems 

improved stakeholder collaboration, streamlined production processes, reduced inventory, and enhanced long-term 

project planning. However, some companies did not achieve the expected benefits, often due to incomplete lean 

implementation or regulatory constraints, such as restrictive design-bid-build tender rules. Key insights indicate that 

integrating lean principles with digital platforms fosters a collaborative and efficient environment, while contextual and 

organizational factors play a critical role in determining success. A holistic approach that prioritizes customer needs and 

optimizes the entire project delivers superior results. 

Despite their potential, lean integrated systems face several challenges. Resistance to change is a common obstacle, 

as stakeholders may be reluctant to move away from traditional methods. Policy gaps and limited understanding of lean 

principles also hinder successful implementation. To overcome these challenges, organizations can employ various 

strategies, such as providing comprehensive training on Lean Integrated Project Delivery (LIPD), engaging lean experts 

to guide the process, and encouraging team members to adopt lean principles. Additionally, adapting regulatory 

frameworks and developing collaborative contracts aligned with lean methodologies can facilitate smoother 

implementation. Integrating digital tools enhances transparency and supports lean processes, while tailoring lean 

approaches to the specific organizational context ensures greater effectiveness. 
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By addressing these challenges and applying the lessons learned from real-world implementations, organizations can 

maximize the benefits of lean integrated delivery systems. This leads to improved operational efficiency, better project 

outcomes, and increased stakeholder satisfaction, highlighting the potential of lean approaches to revolutionize industry 

practices. 

6.0 FUTURE DIRECTION 

The integration of lean principles into IDSMs holds significant potential for transforming the public sector by 

enhancing efficiency, transparency, and citizen-centric service delivery. Future research should focus on the following 

key areas to drive further innovation and effectiveness: 

6.1 Digital Integration 

Leveraging advanced technologies such as Artificial Intelligence (AI), the Internet of Things (IoT), and blockchain 

can revolutionize real-time system optimization, data security, and transparency. For example, blockchain can enhance 

traceability and accountability in public service delivery by providing an immutable record of transactions. Similarly, IoT 

devices can facilitate real-time data collection to improve system responsiveness, while AI can streamline decision-

making through predictive analytics. 

6.2 Policy Alignment 

The successful implementation of lean practices in IDSMs requires developing frameworks that align with existing 

regulatory and policy requirements. Future studies should explore how to ensure regulatory compliance while maintaining 

the flexibility and efficiency of lean systems, particularly in the context of rapidly evolving governance and public sector 

regulations. 

6.3 Scalability and Adaptability 

IDSMs need to be scalable and adaptable to address the diverse needs of rural and urban populations. Future research 

should investigate strategies for tailoring these systems to different contexts, considering factors such as infrastructure, 

access to technology, and user demographics. This adaptability is crucial for ensuring equitable service delivery across 

varying environments. 

6.4 Emerging Technologies 

The role of emerging technologies, such as machine learning and robotics, in optimizing IDSMs should be further 

explored. Machine learning algorithms can provide predictive analytics to anticipate citizen needs and streamline 

processes, thereby reducing service delivery time. Additionally, advancements in robotics could automate repetitive tasks, 

freeing up resources for more strategic initiatives. 

6.5 System Prioritization and Implementation 

The proposed IDSM can be visualized as a solar system model, where the 'sun' represents the core aims and objectives, 

and the 'planets' symbolize key activities or components required to achieve these goals. Activities closer to the 'sun' hold 

greater importance in achieving the system's objectives. Future research should focus on translating these conceptual 

models into actionable practices. For instance, activities defined in the system model (e.g., defghij) must be implemented 

as concrete actions (e.g., DEFGHIJ) in real-world scenarios. 

6.6 Bridging Mental and Practical Models 

A significant challenge in implementing IDSMs lies in bridging the gap between conceptual lean system models (A) 

and their practical applications (B) in dynamic environments. Future studies should emphasize the development of tools 

and methodologies to facilitate this translation, ensuring that theoretical frameworks are effectively realized on the 

ground. 

7.0 CONCLUSION 

This review underscores the critical role of public policy in shaping the development and implementation of Integrated 

Delivery System Models (IDSMs) using lean approaches. By addressing inefficiencies, high costs, and delays, lean 

methodologies provide a structured framework to enhance the performance of delivery systems across various sectors, 

particularly in public services. The success of these integrated models hinges on multiple policy-driven factors, including 

the prioritization of objectives, resource allocation, regulatory frameworks, data governance, and stakeholder 

engagement. Public policies that align with lean principles foster innovation, promote transparency, and ensure the 

delivery of citizen-centric services. Moreover, integrating relational database systems within IDSMs enhances data 

management and supports informed decision-making, which is particularly vital in applications such as general elections. 
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The findings of this review highlight the potential of lean principles to revolutionize public service delivery by 

streamlining processes and maximizing value. They also demonstrate the importance of a supportive policy environment 

in overcoming barriers to the adoption of integrated models. Future research should explore the practical implementation 

of these frameworks in different sectors, addressing challenges related to policy integration, technological advancements, 

and stakeholder collaboration. By fostering a deeper understanding of the interplay between lean methodologies and 

public policy, this study contributes valuable insights for policymakers and practitioners aiming to improve the efficiency, 

equity, and sustainability of delivery systems. 
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