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Abstract 

Enterprise Resource Planning (ERP) systems are mission-critical tools for integrating business functions 

and processes. However, their implementation—particularly in large-scale enterprises—remains complex, 

risky, and resource-intensive. This review explores the integration of Agile and Waterfall methodologies 

in ERP implementation, presenting the hybrid approach as a promising strategy to balance structure with 

flexibility. Through a detailed synthesis of academic literature, empirical results, theoretical models, and 

comparative performance metrics, this paper demonstrates that hybrid ERP implementation significantly 

outperforms singular methodological approaches in terms of success rate, budget adherence, user 

satisfaction, and time-to-deployment. It also presents governance models and practical frameworks to 

support hybrid methodology adoption. This review concludes with recommendations for future research 

in hybrid ERP systems and offers actionable insights for industry practitioners. 
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Introduction 

Enterprise Resource Planning (ERP) systems are foundational technological infrastructures that 

consolidate and manage core business processes across departments, ranging from finance and human 

resources to supply chain management. Over the past three decades, ERP implementations have grown in 

complexity, scale, and strategic significance, particularly within large multinational organizations. As 

business environments continue to evolve rapidly with digitization and globalization, companies 

increasingly demand ERP solutions that are not only robust and scalable but also flexible and adaptable 

to change. In this context, the hybridization of project management methodologies—particularly the 

integration of Agile and Waterfall approaches—has emerged as a contemporary solution to longstanding 

ERP implementation challenges [1], [2]. 

Traditional ERP implementations have historically relied on the Waterfall model, characterized by a linear 

and sequential approach to system development and deployment. While this model supports thorough 

documentation and predictable project planning, it often lacks the agility to accommodate evolving user 

requirements and dynamic business landscapes. Conversely, Agile methodologies offer iterative 

development, stakeholder collaboration, and flexibility, yet struggle to scale effectively in the context of 

large, interdependent systems like ERP platforms [3]. The dichotomy between these two methodologies 

creates a significant dilemma for project managers and organizations: how to balance structure and 

flexibility to achieve successful ERP deployment in complex settings. 
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The relevance of this topic in today's research and industrial landscape is underscored by the high rate of 

ERP project failures or delays, often attributed to methodological rigidity, misalignment between 

stakeholders, and poor adaptability to changing requirements [4]. Moreover, the rise of digital 

transformation and the need for continuous innovation has made it imperative for organizations to revisit 

traditional ERP implementation paradigms. Hybrid project management approaches—where the plan-

driven Waterfall model is merged with the iterative, collaborative principles of Agile—are increasingly 

being explored as a middle ground capable of leveraging the strengths of both frameworks [5]. 

In the broader field of information systems and project management, hybrid ERP implementation 

methodologies contribute to ongoing discourse on optimizing large-scale technology deployments. As 

digital technologies become more deeply embedded into strategic decision-making and operational 

execution, there is a growing need for implementation frameworks that align technical feasibility with 

business agility. This is particularly critical for ERP systems, which not only involve substantial financial 

investments but also affect organizational structures, workflows, and user adoption across multiple 

departments and geographies [6]. 

Despite increasing scholarly interest and some promising case studies, significant gaps persist in the 

current body of knowledge regarding hybrid ERP methodologies. Most existing literature either focuses 

exclusively on Agile or Waterfall in isolation or provides anecdotal evidence without rigorous empirical 

validation. Furthermore, there is a lack of consensus on best practices for integrating Agile and Waterfall 

frameworks, managing stakeholder expectations, and measuring project success under a hybrid model [7]. 

These gaps highlight the need for a systematic review that examines the existing landscape of hybrid ERP 

implementation research and identifies effective patterns, methodologies, and outcomes. 

The purpose of this review article is to critically examine how Agile and Waterfall methodologies have 

been integrated in ERP implementations, particularly in large-scale enterprise contexts. This review will 

explore various hybrid models, analyze their advantages and limitations, and assess their effectiveness 

based on empirical studies and industry applications. Readers can expect an in-depth discussion of 

methodological frameworks, case studies of hybrid ERP projects, critical challenges, and 

recommendations for future research and practice. By synthesizing academic literature and industry 

reports from the past decade, this review aims to provide actionable insights for researchers, practitioners, 

and policymakers involved in ERP system implementation. 

 

Table 1: Summary of Key Studies on Hybrid ERP Implementation (Agile + Waterfall) 

Year Title Focus Findings (Key results 

and conclusions) 

2010 “An Evaluation of 

Hybrid Agile 

Approaches for ERP 

Projects” [8] 

Explores the 

applicability of hybrid 

Agile models in ERP 

implementations. 

Hybrid approaches 

improved user 

satisfaction and 

responsiveness to 

change. However, 

integration required 

strong governance and 

project management 

discipline. 
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2012 “ERP Implementation 

Framework Using Agile 

Methodology” [9] 

Proposes a framework 

for implementing ERP 

using Agile principles. 

Agile components 

improved flexibility and 

stakeholder 

engagement, but risks 

increased without 

formal phase-gate 

controls from Waterfall. 

2013 “Combining Agile and 

Waterfall Approaches 

in ERP Projects” [10] 

Case study on hybrid 

use in an SAP 

implementation. 

Hybrid model enhanced 

time-to-market and 

allowed for progressive 

rollout, but managing 

dependencies between 

modules was complex. 

2014 “Managing Large ERP 

Projects Using a Hybrid 

Methodology” [11] 

Investigates project 

delivery success rates 

using hybrid methods. 

Projects using hybrid 

methods had a 25% 

higher success rate 

compared to pure 

Waterfall approaches in 

large-scale ERP 

deployments. 

2015 “A Comparative 

Analysis of Agile, 

Waterfall, and Hybrid 

Models” [12] 

Empirical study 

comparing success 

metrics across project 

types. 

Hybrid models provided 

better balance of control 

and adaptability; best 

suited for large, multi-

phase ERP 

implementations. 

2016 “Agile in ERP: Myth or 

Reality?” [13] 

Examines whether 

Agile methods can scale 

in ERP projects. 

Pure Agile had 

limitations in ERP, but 

Agile components like 

sprints and daily stand-

ups improved user 

involvement and defect 

detection. Hybrid 

models mitigated 

Agile's scalability 

issues. 

2017 “Critical Success 

Factors in Hybrid ERP 

Implementations” [14] 

Identifies key success 

factors in hybrid ERP 

projects. 

Strong executive 

sponsorship, clear scope 

definition, and 
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stakeholder 

involvement were 

critical in successful 

hybrid ERP 

implementations. 

2018 “Blending Agile and 

Waterfall for ERP 

Success” [15] 

Presents a process 

model for phased Agile-

Waterfall ERP 

integration. 

Emphasized tailoring 

methodology to project 

phase: Waterfall for 

design and integration, 

Agile for configuration 

and user testing. 

2019 “Scaling Agile in Large 

ERP Implementations” 

[16] 

Focus on techniques for 

scaling Agile in large 

enterprise 

environments. 

Suggested use of SAFe 

(Scaled Agile 

Framework) along with 

traditional Waterfall 

milestones to ensure 

alignment across teams. 

2020 “Hybrid Project 

Management in ERP: A 

Multinational Case 

Study” [17] 

Global case study of 

hybrid ERP 

implementation in a 

Fortune 500 firm. 

Found that hybrid 

implementation reduced 

project risk and 

improved stakeholder 

alignment, especially in 

cross-functional teams. 

 

Proposed Theoretical Model and Block Diagrams for Hybrid ERP Implementation 

1. Conceptual Overview 

The hybrid ERP implementation model seeks to address the limitations of both Agile and Waterfall 

methodologies by integrating their strengths across different project phases. Waterfall provides structure, 

predictability, and thorough documentation, which are particularly critical during the initial planning, 

requirements gathering, and integration phases of ERP deployment [18]. On the other hand, Agile 

offers adaptability, frequent stakeholder engagement, and iterative feedback loops, which are highly 

beneficial during configuration, testing, and end-user training stages [19]. 

ERP systems often involve cross-functional teams, high interdependencies, and rigid compliance 

requirements, making a pure Agile approach infeasible at scale [20]. Conversely, the rigidity of 

Waterfall leads to problems when user needs evolve mid-project or when there is a need for ongoing 

configuration based on real-time feedback [21]. A hybrid model allows phased application of each 

methodology depending on project complexity and stage. 

2. Block Diagram: Hybrid ERP Implementation Model 

Below is a block diagram representing a phased hybrid model for ERP implementation, illustrating the 

theoretical flow and integration points between Agile and Waterfall components. 
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Block Diagram 1: Hybrid ERP Implementation Model 

 
3. Key Components of the Model 

A. Waterfall Phases 

● Project Initiation & Planning: Strategic alignment, budgeting, scope definition, risk identification 

[18]. 

● Requirements Gathering: Business process modeling, regulatory compliance analysis, high-level 

system documentation [19]. 

● System Design: Architecture of ERP modules, integration mapping, infrastructure planning [20]. 

B. Agile Phases 

● Configuration: Modular sprint cycles for configuring ERP components (e.g., SAP, Oracle modules) 

based on user stories and evolving feedback [21]. 

https://www.ijfmr.com/
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● Testing: Incremental testing with continuous integration using Agile artifacts like backlogs and 

retrospectives [22]. 

C. Hybrid Phases 

● Go-Live & Support: Combines structured deployment procedures (Waterfall) with adaptive post-

deployment support (Agile helpdesk and feature iterations) [23]. 

 

4. Benefits of the Proposed Model 

● Increased User Engagement: Agile sprints allow users to engage regularly with prototypes, reducing 

resistance at go-live [22]. 

● Controlled Risk: Waterfall stages provide checkpoints and documentation necessary for managing 

risks and audits [18]. 

● Faster Time-to-Value: By starting iterative configuration while detailed system architecture is still 

being validated, implementation timelines are reduced [21]. 

● Cross-Team Synchronization: Hybrid governance ensures that cross-functional teams adhere to both 

Agile cadence and Waterfall stage gates [23]. 

 

 

5. Diagram: Theoretical Model for Governance and Decision-Making 

Block Diagram 2: Hybrid Governance Framework for ERP Projects 

 
This diagram illustrates how Agile teams operate under the governance umbrella of the traditional 

Project Management Office (PMO), ensuring that innovation and flexibility are maintained without 

compromising oversight and compliance. 

6. Application Scenarios 

This model is particularly suited for: 

● Multinational ERP rollouts requiring compliance in different jurisdictions. 

● Large ERP projects with modules like Finance, SCM, HR being rolled out at different times. 
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● Organizations transitioning from legacy systems to modern ERP platforms (e.g., SAP S/4HANA 

or Oracle Fusion). 

 

Experimental Results and Comparative Analysis of Hybrid ERP Implementation Models 

1. Experimental Setup 

To evaluate the effectiveness of hybrid ERP implementation approaches, a meta-analysis and comparative 

study were conducted based on secondary data obtained from empirical case studies and survey-based 

academic research published between 2010 and 2022. Data were drawn from 25 ERP projects across 

various industries—manufacturing, healthcare, logistics, and finance—with organizations ranging in size 

from mid-sized enterprises to Fortune 500 companies. 

Each project followed one of three project management methodologies: 

● Pure Waterfall 

● Pure Agile 

● Hybrid Agile-Waterfall 

The following KPIs (Key Performance Indicators) were used for comparison: 

● Implementation success rate 

● User satisfaction 

● Time-to-deployment 

● Budget adherence 

● Post-implementation issue resolution time 

 

2. Summary Table: Performance Metrics by Methodology 

KPI Waterfall Only Agile Only Hybrid Model 

Implementation 

Success Rate (%) 

58% 65% 82% 

Average Time-to-

Deployment (mo) 

20 15 14 

Budget Adherence 

(%) 

70% 61% 85% 

User Satisfaction (1–

10 scale) 

5.8 7.3 8.2 

Post-Go-Live Issue 

Resolution 

12 weeks 7 weeks 4 weeks 

Source: Derived from synthesis of empirical data in [24], [25], [26], [27]. 
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3. Graphs: Visualizing Results 

Graph 1: Success Rate Comparison 

 
This graph highlights the implementation success rates for three commonly used ERP project 

management approaches: Waterfall, Agile, and Hybrid. 

 

Graph 2: Budget Adherence Comparison 

 
This graph compares how well each methodology adheres to the original project budget, which is a 

critical success factor for ERP projects, given their high costs and long timelines. 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR250349066 Volume 7, Issue 3, May-June 2025 9 

 

4. Discussion of Results 

A. Higher Success and Satisfaction Rates 

Projects employing hybrid methodologies achieved an 82% success rate, significantly higher than both 

Waterfall (58%) and Agile (65%) [24]. This suggests that hybrid approaches are more resilient in 

managing large, complex ERP rollouts by tailoring methods to specific phases [25]. 

User satisfaction was also highest in hybrid models, attributed to early involvement in Agile sprints for 

configuration and testing, followed by the disciplined rollout and compliance steps from Waterfall. Agile-

only ERP implementations struggled with large-scale integration and governance compliance, while 

Waterfall-only models lacked user adaptability, leading to lower satisfaction scores [26]. 

B. Reduced Time-to-Deployment 

While Agile approaches had a quicker deployment time than Waterfall (15 months vs. 20 months), the 

hybrid model outperformed both, delivering ERP solutions in an average of 14 months. The hybrid 

model’s ability to begin configuration in parallel with detailed design phases reduced idle times between 

project stages [27]. 

C. Better Budget Control 

Hybrid projects had the highest budget adherence (85%), due to the milestone-based discipline of 

Waterfall for planning and forecasting, and the incremental risk reduction through Agile testing phases. 

Agile-only projects often exceeded budgets due to scope creep, while Waterfall suffered from cost 

overruns due to late-stage requirement changes [28]. 

D. Faster Issue Resolution 

The hybrid model’s use of Agile support structures (e.g., backlog prioritization, continuous feedback 

loops) in post-go-live phases led to significantly faster issue resolution—4 weeks on average, compared 

to 7 weeks in Agile-only and 12 weeks in Waterfall implementations [29]. 

 

5. Extended Analysis: Industry Breakdown (Table) 

Industry Success Rate 

(Hybrid) 

Budget Adherence User Satisfaction 

Manufacturing 84% 87% 

 

8.3 

Healthcare 81% 82% 8.5 

Logistics 78% 79% 7.9 

Financial Sector 

 

85% 88% 8.6 

 

Hybrid ERP implementation proved consistently successful across industries, though performance metrics 

slightly varied due to regulatory complexity and data migration challenges. 

 

6. Key Takeaways 

● Hybrid ERP models offer a superior balance of control and flexibility in comparison to singular 

methodologies. 
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● Empirical evidence supports hybrid methods for large-scale, complex ERP projects involving cross-

departmental stakeholders and modular rollouts. 

● Graphical and tabular data confirm measurable advantages in terms of success rate, budget 

control, and user engagement. 

 

Future Research Directions 

Although hybrid methodologies have demonstrated considerable promise, there remain several 

unexplored and underdeveloped areas that merit future academic and practical inquiry: 

1. AI-Augmented Hybrid ERP Implementation 

With the rise of AI and machine learning, future studies could explore how AI-driven decision support 

systems can optimize task allocation, sprint planning, and predictive risk management in hybrid ERP 

projects [33]. 

2. Cloud ERP and Hybrid Delivery Models 

As more enterprises migrate to cloud-based ERP systems (e.g., SAP S/4HANA Cloud, Oracle Fusion 

Cloud), it is critical to study how hybrid methodologies adapt to multi-tenant environments, continuous 

delivery models, and DevOps pipelines [34]. 

3. Standardized Frameworks and Metrics 

There is a need for the development of standardized maturity models and metrics to evaluate hybrid 

ERP implementation readiness, progress, and success rates. Future work could focus on framework 

formalization and validation through longitudinal studies [35]. 

4. Cross-Cultural and Global Implementation Studies 

Global ERP rollouts involve diverse regulatory, cultural, and organizational contexts. Research could 

investigate how hybrid methodologies can be localized or adapted across multinational settings while 

maintaining standardization and integration [36]. 

5. Post-Implementation Governance in Hybrid Models 

Limited work exists on post-go-live operational governance under hybrid frameworks. Future studies 

could analyze the long-term sustainability, update cycles, and user support models under hybrid ERP 

ecosystems [37]. 

 

Conclusion 

The implementation of ERP systems presents one of the most challenging undertakings in enterprise IT, 

particularly for large-scale and multinational organizations. Traditional methodologies—namely, 

Waterfall and Agile—have been applied with varying degrees of success but often fall short when applied 

in isolation. The findings of this review underscore the superiority of hybrid ERP implementation 

methodologies, which draw from the rigor and documentation strengths of Waterfall and the flexibility 

and user-centric nature of Agile practices [30]. 

Quantitative results presented in this review reveal that hybrid approaches lead to significantly higher 

success rates (82%), better budget adherence (85%), and greater user satisfaction (8.2/10) compared 

to singular approaches. These improvements are attributed to the strategic phase-based application of 

each methodology, supported by strong project governance, iterative feedback loops, and stakeholder 

involvement across all lifecycle phases [31]. The hybrid approach also supports better change management 

and continuous improvement post-implementation, making it particularly relevant in today’s fast-paced 

digital economy. 
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Moreover, this review introduces theoretical frameworks and governance models that can be adopted 

by project managers and CIOs to implement ERP projects more successfully. It highlights the importance 

of aligning technical and business goals through cross-functional collaboration, agile sprint cycles, 

compliance checkpoints, and risk management procedures [32]. 

As ERP systems evolve to incorporate cloud computing, artificial intelligence, and real-time analytics, the 

hybrid methodology remains adaptable and relevant. It empowers organizations to achieve digital 

transformation objectives while mitigating risks traditionally associated with ERP deployments. 
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• If there are multiple equations, and serial numbers are assigned to them, then position all the equation 

serial numbers at a same tab stop. 

• Do not give italic style to equations. 
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(instead of /) in equations which are not inserted using an equation editor. 
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(a + b)2 = a2 + b2 + 2ab (1) 

 

𝑦4 +
𝑥𝑦

2
=

𝑥3

3
− 𝑥𝑦2 + 𝑦2 −

1

7
 (2) 
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Table 1: Table Type Styles 

 Column Heading 1 Column Heading 2 Column Heading 3 

Row Heading 1 184 456 323 

Row Heading 2 290 234 523 

Row Heading 3 427 149 785 

Total 901 839 1631 

 

The above data is pictured in the next graph. 

 

 
 

7. Some Common Mistakes 

• Using 0 (Zero) or O with superscript formatting for the degree symbol used for temperature 

(Celsius/Fahrenheit), angle (including latitude-longitude). (Proper usage: Use the degree symbol: °.) 

• Add a full-stop/period after “et”. (Proper usage: There is no period after the “et” in the Latin 

abbreviation “et al.”.) 

• Improper use of “i.e.” and “e.g.”. (Proper usage: The abbreviation “i.e.” means “that is”, and the 

abbreviation “e.g.” means “for example”.) 

 

8. References 

References within Main Content of the Research Paper 

• Enclose the citation number in square brackets, for example: [1]. 

Figure  SEQ Figure \* ARABIC 1: Temperature After Each Pass 
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• Where appropriate, include the names of authors and publication year of the referenced research paper 

or book, enclosed within round bracket; e.g.: (Rupert Wesley, 2017) 

• The reference numbers need to be within same referenced text sentence; i.e., the reference numbers 

must be before full stop mark of the sentence. 

• Multiple reference numbers can be provided in one square bracket: [1, 2]. Add a comma and a space 

between each reference numbers. 

• When referring to a reference, if you want to use its reference number then, do not use “Ref. [3]” or 

“reference [3]”; only write reference number like this: “[3]”. 

• Do not use reference citations as nouns of a sentence; e.g., not “as the author explains in [1]”, specify 

“as Rupert Wesley (2017) explains”. 

• If there are more than one author, write only one author's name, and use “et al.” for other authors; e.g., 

(Rupert Wesley, et al., 2017). 

• If multiple references can be linked with above format then write other author(s) names to distinguish 

the references. 

 

References in the Reference List at the End of the Research Paper 

• Reference' details may be added in foot-note (at the end of the page on which reference is mentioned) 

or in end-note (at the end of the research paper). Either use foot-note or end-not, do not mix. Use end-

note if any of the references is referred in more than one paragraphs. End-note is most preferred for 

list of references. 

• Use “1.” numbering format. 

• Do not format any part of the reference with italic style. 

• There must not be any broken link. 

• If website address is provided, it must link/point to the exact research paper or book, i.e., do not just 

provide www.xyzsite.com; provide full URL with “http://” or “https://” and the path to the exact page 

like https://www.xyzsite.com/books/path/to/book/abc-book. Write URL after all other details of the 

reference. 

• Separate each part (authors' names, title, edition, publisher's name, (month and) year of publication, 

volume number, issue number, pages to-from) of a reference with commas. Write full-stop at the end 

of each reference. However, if there is a URL, then write full-stop before the URL. And do not write 

full-stop after the URL. 

• Research papers that have not been published, even if they have been submitted for publication, should 

be cited as “(unpublished)” [4]. 

• Research papers that have been submitted for publication, but waiting for being accepted or rejected, 

should be cited as “submitted for publication”. 

• Research papers that have been accepted for publication, but not yet specified for an issue or haven't 

been published, should be cited as “to be published”. 

• Titles of referenced articles need to be either in the Title Case or Sentence case. Do not write any title 

only in UPPER CASE or only in lower case. 

• Any of the below format may be used for authors names (please be consistent for all references) (4th 

format is most preferred): 

1. Roger Robert Federer, Leonardo Wilhelm DiCaprio, Donald John Trump 

2. Roger R. Federer, Leonardo W. DiCaprio, Donald J. Trump 
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4. Roger R.F., Leonardo W.D., Donald J.T. 

5. R.R. Federer, L.W. DiCaprio, D.J. Trump 

6. R. Federer, L. DiCaprio, D. Trump 

• Please follow these when specifying names of the authors: 

◦ The first name first, then a space (only if the first character of the middle name isn't given, full 
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the last name. 
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◦ Separate the authors' names with a comma and a space. Do not write “and” before the last author's 
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