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Introduction
Scrum, an Agile methodology developed by Jeff Sutherland and 
Ken Schwaber in 1993, has revolutionized software development 
by emphasizing iterative, incremental progress, collaboration, 
and adaptability [1-4]. Inspired by rugby's cooperative "scrum," 
it fosters team collaboration to deliver incremental value aligned 
with stakeholder needs [5-7]. Over time, Scrum has transitioned 
from niche use to widespread adoption across industries, effectively 
managing software development complexity through sprints, 
enabling frequent releases, feedback integration, and adaptability 
to changing requirements [8-9]. 

However, Scrum faces challenges in adapting to advancements 
in artificial intelligence (AI). The rapid pace of AI innovation, 
increasing software complexity, and demands for scalability 
raise questions about Scrum's responsiveness. While AI tools 
promise enhanced efficiency and decision-making, they necessitate 
updates to Scrum's processes, roles, and responsibilities [10-12]. 
Additionally, scaling Scrum for large, distributed teams remains 
problematic, exacerbated by remote work and global collaboration 

challenges. Iterative processes, while beneficial, can lead to scope 
creep and delays in large, complex projects [13-15]. These issues 
highlight the need for Scrum's evolution to remain effective in 
modern software development landscapes.

This review explores the future trajectory of Scrum in the era of 
artificial intelligence (AI) by addressing key research questions: 
•	 Relevance of Scrum: Why does Scrum remain pertinent in 

software development despite competing methodologies? 
[1-3]. 

•	 Advantages of Scrum: What specific benefits make Scrum 
preferable over other Agile approaches and traditional project 
management techniques? [4-6]. 

•	 Weaknesses of Scrum: What are Scrum's inherent limitations, 
and how do they impact productivity and project success? 
[7-9]. 

•	 Enhancements for Competitiveness: How can Scrum be 
adapted and improved to remain competitive, particularly 
through AI-driven tools and methodologies? [10-12]. 

By addressing these questions, this article examines Scrum's 
potential to evolve alongside technological advancements, 
ensuring its continued relevance in software development. 
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ABSTRACT
Scrum has become one of the most widely used Agile frameworks in software development because of its iterative structure, transparency, and ability to 
support continuous delivery in changing environments. At the same time, Artificial Intelligence (AI) is reshaping how software teams plan, coordinate, 
and execute development work. This systematic review examines the future of Scrum in AI-driven software development by analyzing its core principles, 
workflow, strengths, limitations, and emerging opportunities. The review synthesizes literature from academic databases and credible industry sources 
to identify how Scrum is being adapted in response to AI-enabled automation, predictive analytics, intelligent task allocation, communication support, 
and adaptive planning. The findings show that Scrum remains highly relevant for managing complex and evolving software projects, but its effectiveness 
depends on strong collaboration, disciplined execution, and organizational support. The review also highlights several challenges, including scope creep, 
scalability in distributed teams, resistance to change, and ethical concerns related to AI bias and human oversight. Overall, the study concludes that AI is 
unlikely to replace Scrum, but it is likely to reshape Scrum practices by improving efficiency, decision-making, and coordination while preserving the need 
for human accountability. The paper further identifies future directions such as AI-assisted backlog management, scalable Agile frameworks, responsible 
AI governance, and cross-domain adoption of Scrum beyond software engineering.
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Figure 1: Scrum Evolution

This review evaluates Scrum's applicability in modern software development and its future evolution in the context of artificial 
intelligence (AI). By systematically analyzing its principles, workflows, and artifacts, the study highlights Scrum's enduring relevance 
in addressing software development complexity [1-3]. It also examines the advantages driving Scrum's widespread adoption, alongside 
its limitations and their impact on project management [4-6]. Furthermore, the review explores the transformative potential of 
integrating AI into Scrum to enhance collaboration, scalability, and innovation in Agile practices [7-9]. 

Focusing on software engineering, this research outlines Scrum's core principles, processes, and artifacts, critically assessing its 
strengths and weaknesses in contemporary development environments [10-11]. It also investigates how AI can address Scrum's 
inherent challenges, offering insights into the synergy between Agile frameworks and AI-driven automation [12-13]. The study 
concludes with future research directions and practical applications of Scrum in AI, emphasizing innovation and agility enhancement 
in software development [14-15].

Figure 2: Global Scrum Adoption by Country

This visualization presents the global adoption of the Scrum framework, a key Agile methodology, across various countries. The 
choropleth map shows the percentage of organizations implementing Scrum, with color intensities indicating the level of adoption. 
Regions like the United States, Canada, and Australia demonstrate high adoption rates while emerging markets like India and China 
are experiencing rapid growth in Scrum implementation. The data is sourced from industry reports, specifically the Scrum Alliance 
and VersionOne State of Agile Report [79-81]. This map provides valuable insights for academic studies on the diffusion of Agile 
practices across different regions, highlighting trends and adoption barriers.
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Literature Review
The origins of Scrum date back to the early 1980s, when Hirotaka Takeuchi and Ikujiro Nonaka introduced the "rugby-style" 
product development concept in their Harvard Business Review article, The New New Product Development Game [3-16]. They 
observed that companies like Honda and Canon achieved success through cross-functional, team-based, and iterative approaches, 
emphasizing flexibility, empowerment, and rapid iteration. This methodology, likened to a rugby scrum, laid the foundation for the 
Scrum framework [17].

Figure 3: Comparison of Scrum with Other Agile Methodologies

In 1993, Jeff Sutherland and Ken Schwaber formalized Scrum 
as a software development framework, inspired by Takeuchi and 
Nonaka’s work, to address the inefficiencies of traditional waterfall 
methodologies [6,18]. Scrum enabled teams to tackle complex 
problems by breaking them into smaller tasks and delivering 
incremental value through iterative cycles [7]. Its principles were 
codified in the Scrum Guide, first published in 2010 and regularly 
updated [8]. 

Scrum is built on three pillars: transparency, inspection, and 
adaptation, which underpin its empirical process control [9,19]. 
Transparency ensures visibility of work and progress through 
artifacts like the product backlog, sprint backlog, and increment 
[11, 19]. Inspection involves regular progress assessments via 
Scrum events (e.g., daily scrums, sprint reviews, retrospectives) 
to identify challenges and improvements [3,12]. Adaptation allows 
teams to respond swiftly to deviations or changing requirements, 
ensuring alignment with project goals and continuous value 
delivery [9,14]. These principles enable Scrum teams to navigate 
complexity and uncertainty effectively.

Scrum fosters a collaborative, transparent, and responsive 
development environment through its three pillars: transparency, 
inspection, and adaptation, and five core values: commitment, 
focus, openness, respect, and courage. These values empower 
teams to take ownership, communicate transparently, and achieve 
shared goals [8,15]. The Scrum workflow is structured around 
five key events:

•	 Sprint Planning: The team defines the sprint goal and selects 
tasks from the product backlog, ensuring alignment on 
objectives [20]. 

•	 Daily Scrum: A time-boxed daily meeting where team 
members share progress, plans, and obstacles, promoting 
transparency and alignment [8,21,25]. 

•	 Sprint Review: Held at the end of each sprint, this event 
involves demonstrating completed work to stakeholders and 
gathering feedback to ensure alignment with expectations 
[8,22]. 

•	 Sprint Retrospective: A reflective meeting where the team 
evaluates successes, challenges, and process improvements 
for the next sprint. This event fosters a culture of continuous 
learning and iterative enhancement [23]. 

•	 The Sprint: A time-boxed iteration, typically lasting two to 
four weeks, where the team delivers a potentially releasable 
product increment. It provides a structured yet flexible 
framework for managing complex projects [24,25].

These events enhance collaboration, transparency, and continuous 
improvement, enabling teams to deliver value iteratively. By 
adhering to these values and structured events, Scrum enables 
teams to adapt to change, maximize productivity, and continuously 
refine their development process to deliver high-quality software 
efficiently.
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Figure 6: The Scrum Workflow and Keywords

Scrum relies on three key artifacts to ensure transparency and alignment: 
•	 Product Backlog: A prioritized, dynamic list of all work required to deliver the product, evolving as requirements and priorities 

change [27]. 
•	 Sprint Backlog: A subset of product backlog items the team commits to completing during the sprint, providing a clear plan to 

achieve the sprint goal [28]. 
•	 Increment: The sum of completed product backlog items at the end of a sprint, meeting the team’s definition of done and being 

potentially releasable, ensuring incremental value delivery [8,29]. 
These artifacts support Scrum’s iterative and transparent development process.

Figure 7: Scrum Product Backlog vs Sprint Backlog

Figure 4: The Scrum Pillars & Characteristics (Modified from 
Scrum.org, n.d.) 

           Figure 5: The Scrum Event and Sprint Cycle. 
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Figure 8: Visualization of the Increment and Done (Agile for All, 2017).

Scrum has expanded beyond software development into industries 
like healthcare, education, and manufacturing, leveraging its focus 
on collaboration, adaptability, and continuous improvement to 
manage complex projects [1,30]. 

A significant trend is the integration of Artificial Intelligence 
(AI) into Scrum workflows. AI-powered tools enhance backlog 
prioritization, task assignment, and progress tracking, using 
machine learning to predict bottlenecks and optimize processes 
[10,31,36]. AI also facilitates collaboration in distributed teams 
through real-time translation, sentiment analysis, and meeting 
summaries, bridging cultural and linguistic gaps [32,37,38]. 
Additionally, AI enables adaptive planning by analyzing market 
trends and customer feedback to dynamically adjust priorities 
[33,39]. 

However, integrating AI into Scrum poses challenges, including 
the need for teams to acquire new skills and adapt processes, 
representing a cultural shift for organizations [34, 40]. Ethical 
concerns, such as AI bias and the necessity of human oversight, 
also arise, ensuring decisions align with organizational values 
[35,41].

Methodology
A rigorous search strategy was employed to ensure a comprehensive 
review of Scrum and its evolution in the AI era. The review 
utilized academic and industry sources, including peer-reviewed 
journal articles, conference papers, books, and credible online 
publications. Primary databases such as IEEE Xplore, Scopus, 
Google Scholar, and PubMed were searched due to their extensive 
collections in software engineering, Agile methodologies, and 
AI [42]. 

Keywords and phrases included Scrum framework, Agile 
methodologies, Scrum in software development, Scrum and 
Artificial Intelligence, AI in Agile workflows, Scrum limitations 
and challenges, Scrum scalability, and innovation. Boolean 
operators (AND, OR) refined search results, e.g., "Scrum AND 
(Artificial Intelligence OR AI)" [42]. The search was limited to 
English publications from 2000 to 2024 to ensure relevance and 
recency.

Figure 9: Flowchart of the systematic review methodology

To ensure quality and relevance, strict inclusion and exclusion 
criteria were applied. Inclusion criteria prioritized peer-reviewed 
articles, books by recognized experts, and credible online sources 
(e.g., Scrum.org, Agile Alliance) [43]. Studies were included if 
they addressed Scrum’s necessity, advantages, limitations, or AI 
integration. Non-English publications, non-peer-reviewed sources, 
and studies unrelated to Scrum, Agile, or AI were excluded [44].
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Data extraction focused on author(s), publication year, research objectives, methodology, and key findings. Thematic synthesis 
identified key themes, such as Scrum’s adaptability, advantages, limitations, and AI integration potential, analyzed using a structured 
framework [39,45-48]. 

Limitations include language bias (excluding non-English studies), time frame constraints (2000–2024), source bias (reliance on 
peer-reviewed and credible sources), and a focus on software development, potentially limiting generalizability. Despite these, the 
methodology ensures a comprehensive and balanced review of Scrum’s role in modern software development and its AI-era evolution.

Discussion
Why Scrum is Still Necessary: Scrum’s iterative approach addresses the limitations of traditional methodologies like the waterfall 
model, which struggle with evolving requirements, leading to delays and misaligned deliverables [3,4]. By breaking projects into 
manageable sprints, Scrum enables regular delivery of functional increments, stakeholder feedback, and real-time adaptation 
[6,7]. Its adaptability is critical in fast-paced industries like tech, where companies like Spotify and Google use Scrum to maintain 
competitiveness [8,49,50]. Scrum’s emphasis on collaboration and transparency also supports modern, cross-functional teams, 
enhancing productivity and accountability [7,8,51]. 

Advantages of Scrum: Scrum empowers teams through self-organization, fostering creativity and innovation [8,14,15]. Its transparency, 
facilitated by artifacts like the product backlog, sprint backlog, and increment, ensures visibility and alignment with project goals 
[9,20,52]. Continuous improvement through retrospectives drives process refinement, leading to higher-quality deliverables and 
efficiency [21,22,53]. 

Limitations of Scrum: Scrum faces challenges such as scope creep, particularly in large-scale projects, which can lead to delays and 
budget overruns [23,24]. Dependency on team collaboration can hinder progress in large or distributed teams [8,26,27]. Resistance 
to change in organizations accustomed to traditional methodologies can also impede Scrum’s adoption [28,29]. Additionally, daily 
meetings may feel redundant or overwhelming for some team members [30,31]. 

Scrum in the AI Era: AI integration enhances Scrum workflows through automation, data-driven insights, and improved collaboration. 
AI-powered analytics predict bottlenecks and optimize processes , while tools like Jira and Trello automate backlog prioritization 
and task management, reducing administrative burdens [3,35,32,33,55,60]. AI-powered collaboration platforms, such as Slack and 
Microsoft Teams, facilitate real-time translation, sentiment analysis, and meeting summaries, bridging cultural and linguistic gaps 
in distributed teams [56,57,61].

However, AI integration poses challenges, including ethical concerns like algorithmic bias and the need for human oversight to align 
decisions with organizational values [41,63]. Additionally, adopting AI tools requires teams to develop new skills and adapt processes, 
representing a cultural shift for organizations accustomed to traditional methodologies [58,59]. These advancements and challenges 
highlight Scrum’s evolving role in the AI-driven software development landscape.

Synthesis of Findings: Scrum remains highly relevant in modern software development due to its adaptability, transparency, and focus 
on continuous improvement. While it offers significant advantages over traditional methodologies, challenges like scope creep and 
reliance on team collaboration must be addressed to maintain its effectiveness. The integration of AI into Scrum workflows presents 
opportunities to enhance efficiency, decision-making, and innovation. However, challenges such as ethical concerns, algorithmic 
bias, and the need for cultural adaptation require careful management to fully realize Scrum’s potential in the AI era.

Future Directions
The future of Scrum hinges on its adaptability to emerging technologies, evolving market demands, and increasing project complexity. 
Key areas for evolution include: 

Figure 10: AI Integration in Scrum workflows Figure 11: Future Roadmap for Scrum In the 
Ai Era
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AI Integration: AI can enhance Scrum workflows by automating 
tasks (e.g., backlog prioritization, task assignment), providing 
data-driven insights (e.g., predicting bottlenecks), and improving 
collaboration in distributed teams through real-time translation 
and sentiment analysis [3,6,8,37]. 

Scaling Scrum: Frameworks like SAFe, LeSS, and Nexus, along 
with advanced collaboration tools, can help scale Scrum for large, 
distributed teams, ensuring alignment and transparency [8,15,52]. 

Innovation in Practices: AI-enhanced retrospectives, gamification, 
and hybrid methodologies (e.g., Scrum-Kanban) can address 
emerging challenges and improve team engagement [2,68,69]. 

Cross-Domain Applications: Scrum’s principles are increasingly 
applied in healthcare, education, and manufacturing, offering 
solutions for complex, iterative processes in these industries 
[70,71,25]. Ethical and Practical Considerations: Addressing AI 
bias, ensuring human oversight, and investing in skill development 
is critical for responsible AI integration [73-75]. 

Continuous Improvement: Emphasizing retrospectives, feedback 
loops, and community knowledge-sharing will ensure Scrum’s 
ongoing relevance and effectiveness [76-78]. 

By focusing on these areas, Scrum can evolve to meet the demands 
of the AI era, maintaining its role as a vital framework for managing 
complex projects in a rapidly changing technological landscape.

Conclusions
Scrum has proven to be a resilient and adaptable framework in the 
ever-evolving landscape of software development. Its emphasis 
on iterative progress, collaboration, and continuous improvement 
has made it a cornerstone of Agile methodologies, enabling 
teams to deliver value incrementally and respond effectively 
to changing requirements. However, as the software industry 
enters the era of Artificial Intelligence (AI), Scrum faces new 
challenges and opportunities. The integration of AI into Scrum 
workflows offers transformative potential, from automating routine 
tasks to enhancing decision-making and collaboration. Yet, this 
integration also raises ethical and practical concerns, such as bias 
in AI algorithms and the need for human oversight.

To remain relevant, Scrum must evolve to address its limitations, 
such as scope creep, scalability issues, and resistance to change 
in traditional organizations. Scaling Scrum for large, distributed 
teams and fostering innovation through AI-powered tools and 
hybrid methodologies will be critical. Additionally, the application 
of Scrum beyond software development in industries like 
healthcare, education, and manufacturing highlights its versatility 
and potential for cross-domain adoption [80,81].

Ultimately, the future of Scrum lies in its ability to adapt to 
emerging technologies, embrace ethical considerations, and foster 
a culture of continuous improvement. By integrating AI, scaling 
effectively, and addressing its limitations, Scrum can continue to 
deliver value in the AI era and beyond.
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