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Abstract

This review explores the integration of artificial intelligence (Al) into large-scale Agile frameworks (such

as the Scaled Agile Framework (SAFe), Large-Scale Scrum (LeSS), and Disciplined Agile) to enhance
their scalability and performance. Key contributions include Al-enhanced Agile models that augment
traditional frameworks with machine learning and intelligent automation; the use of predictive analytics
for improved project forecasting and risk management; and the introduction of Al-driven automation tools
to streamline coordination across multiple teams. The analysis highlights significant impacts on Agile
theory, methodology, and industry practice: extending Agile principles with data-driven decision-making
(theoretical contribution), introducing new Al-supported practices and tools in Agile workflows
(methodological contribution), and demonstrating improved efficiency and decision-making in real-world
implementations (practical contribution). These findings underscore the significance of Al in improving
Agile scalability (better handling of complex, multi-team projects), enhancing efficiency (through
automation of repetitive tasks and optimized resource allocation), and strengthening decision-making (via
intelligent decision support and analytics). The review concludes with a discussion of implications for
future research on Agile-Al integration and for industry adoption, suggesting that embracing Al in scaled
Agile frameworks can drive significant improvements in project outcomes and organizational agility.

Keywords: Al-driven Agile automation; predictive analytics; Scaled Agile Framework (SAFe); Large-
Scale Scrum (LeSS); Disciplined Agile; Agile methodologies; Al in project management; scaled Agile
frameworks; automation; decision support.

1. Introduction

Agile approaches such as Scrum and Kanban constitute the popular choices which have become central in
software project management by implying flexibility, a rapid process, and the customer value approach
[1]. They are hard when Agile is used for large programs and enterprises. With so many teams
involved and with the complexity of systems, coordination failure, communication silos, and
inconsistencies of Agile practices occur within an organization [2]. Numerous studies have indicated that
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many enterprises fail to carry the Agile principles beyond the level of native projects. These fail based on
reasons ranging from process misalignment to cultural resistance [2][3]. Scaled agile frameworks indeed
have been developed as a response, the most prominent being the Scaled Agile Framework (SAFe), Large-
Scale Scrum (LeSS), and Disciplined Agile Delivery (DAD), with the intention of giving an outline for
multi-team agile implementations [4]. These frameworks establish roles, ceremonies, and rules for
synchronizing developing groups and aligning their outcome with business strategy. Even such
frameworks make it hard to achieve real agility at scale, and organizations forever look for better
alternatives to managing dependencies, preventing growth from erasing agility [3].

Al has become an exciting enhancer of Agile practice, more so in large-scale environments. In recent
years, practitioners and researchers have turned to Al-powered tools to tackle difficulties associated with
Agile at scale [3][5]. New technologies such as advanced data analysis, machine learning, and automation
are complementary to Agile methods in a variety of ways. For example, predictive analytics powered by
Al can analyze sprint data of the past combined with the project histories to determine delays proactively
or identify the early warning signs of risk, enabling well-timed risk management and planning insights to
the teams before it's too late [3]. Artificial Intelligence can also be used to automate routine tasks such as
test execution, code reviews, and status report compiles, thus cutting the manual overhead of large Agile
teams to the minimum possible [1]. In frameworks like SAFe or LeSS, which involve coordination across
teams and portfolio levels, Al-powered decision support systems provide assistance in prioritization,
resource optimization and enabling program-level planning [5]. Moreover, freeing up team members
from data-heavy duties, and suggesting data-informed decisions by Al would enable Agile organizations
to become increasingly effective at handling complexity while remaining adaptive [1][3]. More and more,
organizations integrate Al into Agile workflows because businesses are emphasizing having real-time
data and filling processes with automation to hasten and increase the accuracy of product development
initiatives [5].

The intersection of Al and Agile represents not only a practical trend but also an important salient area of
modern-day research. Merging Al with Agile at scale establishes a parallel to broader goals pertaining
to organizational agility, innovation, and efficiency. Al-backed Agile practices can fortify an
organization’s ability to change and react quickly to changes - this is the ethos of business agility [1].
Especially enabling data-based decision-making and continuous learning through, say, machine learning,
Al will help large organizations experiment and innovate faster and overcome the risk brought about by
rapid iterations [3]. Early studies and some industry reports suggest that this alliance of Al and Agile could
provide enormous improvement to productivity and project outcomes, thus granting sustained competitive
advantage to those who master it [1]. Thus, Al adoption can render the advantages of Agile more
pronounced in the enterprise setting: faster delivery, better quality, and customer-centricity. This thereby
makes our topic very much in focus: how two eminent forces in software engineering today (Agile
methods and Al technologies) can be harnessed together to fill the demand of an increasingly complex
data-driven project.

However, the adoption of Al within Agile frameworks brings new challenges as well as research
guestions. One is the reliability and fairness of Al recommendations, as biases and obsolete assumptions
tend to find their way into machine learning models trained on historical project data, leading to skewed
predictions or prioritization unless managed well [3]. Moreover, integrating Al tools with already existing
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Agile toolchains and data ecosystems is nothing trivial: it requires high-quality and unified data and can
incur significant overhead in training models and keeping Al systems running [6]. Most organizations
have problems with siloed data and lack of talent, and this proves to be an impediment in effectively
adopting Al in Agile environments. Another challenge is that Al augmentation has to go along with Agile
values and principles because Agile methods favor individuals and interactions, customer collaboration,
and adaptivity. The danger is that too much reliance on Al-inferences or automation may kill team
collaboration or reduce the transparency-agile teams so cherish [6]. For example, an Al scheduling tool
re-schedules tasks without convincing the team, that might go against the principle of self-organizing
teams laid down by Agile. These problems - from algorithmic bias and data integration to
maintaining human-centric Agile practices - are an important precursor towards realizing the
benefits of Al without compromising the ethos of Agile [6]. As such, these are central gaps in the current
body of knowledge and indicate further research areas across which evidence will have to be harvested.

In a brief overview, the intent of this paper is to review and synthesize knowledge on the integration
of Artificial Intelligence (Al) into large Agile frameworks and to highlight the opportunities it brings
and ambiguities in this new field. These will further be summarized with the state of scaled Agile
methods and their restrictions, reviewing ways Al is being brought to improve Agile at scale, and weighing
what this means for organizational agility and performance. Further, there will be highlighted open
challenges — ethical and otherwise — which incorporating Al with Agile will need to cross. In studying
current findings and open-ended questions, this review is supposed to give readers a wide-angle view of
Al at scale for agile, precisely what it would take to unfold its gains for the transformation of the large
organizations. Ultimately, our goal is to shed light on how Al integration can help enterprises achieve
greater agility and innovation, as well as to outline a path for future research on leveraging Al to
overcome the hurdles of scaling Agile. Readers can expect insights into both the potential advantages of
Al in scaled Agile (e.g. improved decision-making, automation, predictive capabilities) and the critical
challenges that researchers and practitioners must address to ensure these technologies truly augment
organizational agility in practice.

Outline of the Article: In the remainder of this article, we will cover the following points:

° Scaled Agile Frameworks and Challenges: An overview of popular large-scale Agile
frameworks (SAFe, LeSS, Disciplined Agile etc.) and the common challenges organizations face when
implementing Agile at scale.

) Al Applications in Agile Processes: A review of current and emerging Al applications that
support Agile practices, such as predictive analytics for project planning, Al-assisted backlog
management, and intelligent automation of Agile project management tasks.

° Impact on Agility, Innovation, and Efficiency: Discussion of how Al-driven Agile frameworks
influence organizational agility and performance — including potential boosts to innovation, product
quality, team productivity, and speed of delivery — supported by examples or case studies from recent
research.

° Challenges and Ethical Considerations: An examination of the key challenges (model bias, data
requirements, tool integration, loss of human touch, etc.) in integrating Al with Agile, and how these
challenges align with or contradict Agile principles. We identify any gaps in current research and practice,
and discuss approaches to address these issues.
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° Conclusion and Future Directions: A summary of findings and perspectives on the future of

scaling Agile with Al, outlining areas for further investigation and offering guidance for organizations
looking to responsibly embrace Al in their Agile transformations.

Thus, this formal structured review is intended to offer such readers a comprehensive appreciation of how
Al could scale Agile within large organizations, why it might matter and what things need
considering in order to do it successfully. In turn, the insights here would add to the conversation that is
taking place about the future of Agile in the age of Al- incredible promises and cautionary tales for the
achievement of enterprise agility with such powerful tools.

2. Scaling Agile with Al: A Theoretical Framework for Large-Scale Agile Integration
2.1 Key Components of Al-Enhanced Agile at Scale

) Al-Enhanced Agile Decision-Making: It is well-recognized that Al systems analyze copious
amounts of data (from backlogs, performance metrics, and market signals) to enable decision-making
within Agile frameworks. They behave as intelligent assistants by giving insights and recommendations
that allow team members and leadership to prioritize their backlogs, allocate resources, and mitigate risks
more effectively [7]. Such Al-driven decision support enables rapid and accurate decision-making for
several teams or Agile Release Trains, thereby assuring that scaling down of strategic choices is data-
driven rather than gut-driven.

° Automation of Agile Processes: The application of Al leads to high levels of automation in Agile
workflows. Al can perform routine and tedious tasks like preparing reports, scheduling, testing, and
documentation, which allows human team members to dedicate their time on more value-added creative
activities. Al applications can be utilized in running automated software tests, bug flagging, or
documentation updates, thus accelerating the development pipeline. With the introduction of such
automation, less manual input is required, making the team more productive; this becomes very crucial
in the large-scale setup where a minor efficiency gain per team can translate into significant wealth
creation. By automating cross-team coordination and repetitive tasks, Al reduces the operational overhead
involved in managing multiple Agile teams.

° Predictive Analytics in Agile: ATl’s predictive analytics capability is a cornerstone of this
framework. By examining historical sprint data, team velocity, and other project signals, Al can forecast
future trends — such as sprint outcomes, delivery timelines, or emerging bottlenecks [8]. These data-driven
predictions allow Agile organizations to anticipate risks and adjust plans proactively. In practice,
predictive models improve planning accuracy (e.g. estimating completion dates or likely scope changes)
and inform scenario planning at the program/portfolio level. The result is more precise release planning
and risk mitigation, as Al insights enable sound decisions that keep large projects on track [8].

2.2 Assumptions Underlying the Model

° Al reduces complexity at scale: A key assumption is that Al will help manage or reduce the
complexity that comes with scaling Agile. Large Agile frameworks involve many interdependent teams
and moving parts; Al is presumed to simplify coordination by handling complex data analysis and
integration tasks. Indeed, research suggests that incorporating Al into scaled Agile methods is motivated
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by the need to simplify processes amid increasing project complexity [9]. Al can serve as a unifying
layer that aggregates information across teams, highlights dependencies, and provides a “big picture”
view, making large-scale agile execution less cumbersome than it would be manually.

) Al improves Agile efficiency: It is assumed that embedding Al will significantly boost efficiency
and productivity in Agile operations. By automating routine work and accelerating information flow, Al
allows teams to deliver value faster. Case studies of Al-enabled Agile report greater throughput and less
idle time, as Al handles grunt work. For example, applying Al in a framework like SAFe has been noted
to boost process efficiency, allowing organizations to meet market demands faster [9]. This assumption
underpins the model: if Al can take over labor-intensive tasks and provide rapid insights, Agile teams can
achieve more in shorter iterations with fewer resources.

° Al aids decision-making at scale: The model assumes that Al will enhance decision-making
quality for large agile initiatives. In scaled contexts (e.g. enterprise portfolios, multiple Scrum teams),
human decision-makers can be overwhelmed by data. Al is expected to offer clarity by providing analytics
and recommendations, thereby supporting better governance and strategy. Analyses of Agile practices
indicate that integrating Al offers a pathway to improved decision-making (and better risk management)
in both traditional and Disciplined Agile environments [10]. This implies that at the program or portfolio
level, AI’s guidance can help leaders choose the right priorities, balance workloads, and respond to change
with confidence, grounded in predictive data rather than intuition.

2.3 Potential Applications Across Industries

° Software Development: The software industry was an early adopter of Agile, and Al is further
augmenting software teams. Al-driven DevOps (AlOps) tools, for instance, monitor continuous
integration pipelines and automatically detect issues or anomalies, reducing downtime in large systems.
Development teams use Al to generate code suggestions or refactor legacy code, accelerating the coding
process. As a result, agile software projects can iterate faster. In practice, Al-powered predictive tools help
software teams foresee project risks (like likely delays or quality issues) and adjust sprint plans
accordingly, leading to more reliable delivery schedules [10]. Overall, Al integration in software
development enhances quality and speed, from intelligent pair-programming assistants to automated
testing pipelines.

° Finance: Agile methodologies are increasingly used in finance (e.g. in fintech product
development and in adapting to regulatory changes), and Al adds significant value here. Financial
organizations employ Al for tasks such as fraud detection, algorithmic trading, and financial forecasting
within an Agile framework. For example, an agile team at a bank might use Al to continuously analyze
transaction data and flag fraudulent patterns, updating their backlog with new fraud-detection features in
real time. Research has noted that in the financial sector, Agile practices combined with Al models allow
rapid development of solutions that can adapt to new fraud patterns and customer behaviors (). This means
finance teams using frameworks like SAFe or Scrum can iterate quickly on Al-driven insights (like risk
models or customer analytics), improving responsiveness while maintaining control over complex
financial data streams.

° Healthcare: The healthcare industry, which relies on data and patient-centric innovation, has the
Agile processes enhanced by Al. Hospitals and health software companies use Agile for project
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management surrounding electronic health records or telemedicine apps. Al is helping in decision support
and predictive care. For example, Agile teams in the healthcare setting are using Al for predictive analytics
in patient care — models predicting patient deterioration, or upon optimizing treatment plans. Studies
illustrate that Al can be incorporated by Agile teams throughout iterative cycles for disease prediction and
patient monitoring () which enables healthcare projects to rapidly refine Al models e.g. diagnostic support)
based on clinician feedback and new data. Hence, the result is a more flexible development process,
possibly leading to innovations such as personalized medicine tools or improved operational efficiency of
hospitals to be realized through an Agile incremental approach.

2.4 Augmenting Existing Frameworks with Al

Large-scale Agile frameworks such as SAFe, LeSS, and Disciplined Agile can all be enhanced by Al,
though each in different ways:

° Scaled Agile Framework (SAFe): SAFe provides a structured approach to coordinating multiple
Agile teams (at team, program, and portfolio levels), and Al naturally fits into this multi-level structure.
In fact, SAFe literature recognizes that Al can be applied at all levels of the framework to improve
outcomes [10]. Al augments SAFe by automating tasks across the value stream (for example, using Al to
automate release processes or backlog refinement for Agile Release Trains) and by providing analytics
for better program increment planning. One study found that integrating Al into SAFe improves many
facets of performance — from faster sprint planning to more accurate backlog prioritization — thereby
enabling data-driven decision-making across the organization (). Essentially, Al tools serve as force-
multipliers for SAFe roles: a Product Manager gets predictive customer insights for feature prioritization,
a Release Train Engineer uses Al dashboards to identify bottlenecks, and teams get virtual assistants to
facilitate coordination. This alignment of Al with SAFe’s structure can reduce planning uncertainty and
increase agility at scale.

° Large-Scale Scrum (LeSS): LeSS serves as a scaling framework for Scrum and aims to be
implementable with minimal added complexity. Hence, LeSS strives to keep one product backlog with
one Scrum structure to accommodate multiple teams. Al can enhance LeSS by managing the complex
background processes without introducing new roles and new artifacts, thereby respecting LeSS
principles. For example, Al could provide automatic aggregation and analytics on data from multiple
Scrum team boards to support identifying cross-team dependencies or duplicate work while still letting
the teams conduct their business in a simple Scrum manner. This relates to recent study suggestions
claiming that the use of Al in scaled agile methods is a response to increasing complexity in the project
arena — coordinating and simplifying complex processes in large projects with Al tools [10]. This way,
data-intensive tasks such as collating customer feedback from multiple sources or forecasting the project
velocity can further free the LeSS practitioners, allowing them to continue with their lightweight approach.
That is, Al provides another way of taking care of complexity (through analytics and automation) so that
LeSS remains lean.

° Disciplined Agile (DA): Disciplined Agile is a toolkit that combines principles from Scrum,
Kanban, and other approaches, allowing teams to choose their “Way of Working” within a governed
enterprise context. DA is highly context-driven, and Al can act as an intelligent guide in this framework
[11]. For instance, an Al assistant could help a team select the appropriate lifecycle or practice from the
DA toolkit by analyzing the project’s characteristics (similar to a recommendation system for ways of
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working). Moreover, Al can continuously monitor project metrics in a DA environment to suggest
improvements or flag risks (aligning with DA’s goal of continuous improvement and governance).
Integrating Al into DA is expected to yield the same kind of benefits seen in generic Agile settings:
enhanced efficiency and decision-making support [12]. In practice, organizations applying Disciplined
Agile could use Al to ensure compliance with governance (by automatically checking if teams follow
chosen processes) and to provide leadership with predictive program dashboards. The combination of Al
with Disciplined Agile thus marries AI’s data-driven insights with DA’s flexible, principle-based
approach, allowing for efficient scaling and informed decision-making without sacrificing the
customization that DA offers.

By comparing these frameworks, we see that Al doesn’t replace Agile principles — it augments them. In
SAFe, which is more prescriptive, Al plugs into defined roles and ceremonies to provide speed and insight.
In LeSS, which values simplicity, Al quietly handles complexity in the background. In Disciplined Agile,
which emphasizes tailoring and context, Al provides guidance and optimization. Across all, the theoretical
model holds that Al can enhance agility at scale by improving how decisions are made, automating the
drudgery, and anticipating issues before they become problems, all while respecting the frameworks’ core
philosophies.

3. Scaling Agile with Al: Real-World Applications

Agile’s evolution now includes artificial intelligence as a driving force. AI’s predictive insights are
transforming Agile into a more proactive, strategic approach [13]. This integration is happening across
a range of industries, from tech to traditional sectors. Below we explore how Al-integrated Agile
frameworks are applied in different domains, highlight case studies of Al-enhanced Agile in action, and
examine key technological developments enabling these advances.

3.1 Al-Integrated Agile in Different Industries

° Software Development: Agile teams in software have widely embraced Al to improve quality
and planning. For example, one company introduced an Al tool into its sprint planning process. The Al
analyzed past sprints to refine effort estimates and recommend task allocations, resulting in more accurate
estimates, balanced workloads, and earlier risk detection. In parallel, development teams are using Al-
driven test automation to boost QA efficiency — one project saw a 40% reduction in testing time and
significantly improved bug detection accuracy after implementing an Al testing platform [14]. These
enhancements allow software teams to focus on high-priority development while Al handles repetitive
testing and data analysis tasks.

° Finance: The finance industry leverages Al within scaled Agile frameworks to manage risk and
respond quickly to market changes. In one case, a financial firm integrated Al into its Scrum and Kanban
practices to analyze historical data and market trends. This Al system provided reliable risk forecasts
and proactive project adjustments, enabling project managers to anticipate issues and optimize
resources. The outcome was a notable reduction in operational costs and improved risk mitigation,
with the company becoming far more responsive to market volatility. Predictive analytics guided the
firm’s Agile decision-making, demonstrating how Al can augment financial Agile teams in planning and
risk management.
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° Healthcare: Agile frameworks enhanced with Al are helping healthcare organizations improve

decision-making and automate workflows. Al-driven analytics can comb through vast patient data to assist
in clinical decisions — for instance, by analyzing symptoms and histories, Al systems help providers make
more accurate diagnoses and personalized treatment plans, streamlining the decision process [15].
Moreover, hospitals are using Al to automate routine administrative tasks (patient intake, scheduling,
billing), which frees up staff for critical patient care and speeds up service delivery [15]. In an Agile
context, these Al tools enable healthcare teams to iteratively improve operational efficiency and patient
outcomes based on real-time data insights.

° Manufacturing: Manufacturers have adopted Al within agile and lean methodologies to increase
flexibility and efficiency on the production line. Al-powered systems provide continuous feedback in
processes like quality control and maintenance, aligning with Agile’s iterative improvement ethos. For
example, in automotive manufacturing, visual inspection systems using Al detect defects (dents,
misalignments) faster and more reliably than humans, allowing quicker corrective actions and
reducing rework. Similarly, predictive maintenance algorithms flag equipment issues before failures
occur. This shift from fixed schedules to data-driven maintenance reduces costs, improves safety, and
increases operational efficiency in factories [16]. By integrating such Al insights, manufacturing teams
can adapt to issues in near real-time, embodying agility in production and supply chain management.

3.2 Al-Enhanced Decision-Making and Automation in Agile

Beyond specific industries, the infusion of Al into large-scale Agile environments has catalyzed
improvements in decision-making, automation, and forecasting. Research has begun to classify the roles
Al can play in scaled Agile frameworks. For instance, a recent study identified multiple domains where
Al “assistants” support Agile teams — from human-centric team assistance to risk prediction and
problem-solving — spanning various levels of an organization [17]. In practice, several technological
developments are driving these benefits:

° Al-Driven Project Management Tools: Modern Agile tools are incorporating Al to handle
routine management tasks and provide data-driven guidance. For example, in project trackers like Jira, Al
features can automatically categorize and assign incoming issues and use machine learning to forecast
project timelines and resource needs. These predictive analytics capabilities enable project managers to
make informed decisions, anticipate potential delays, and allocate resources more efficiently, thereby
improving planning accuracy [18]. Al can also monitor project metrics for anomalies, alerting teams to
unusual patterns (e.g. a spike in bug reports) so they can intervene early. By automating grunt work and
highlighting risks, such tools let Agile teams focus on strategic work and adapt plans proactively.

° Intelligent Automation and Analytics: Al is powering automation in areas traditionally handled
manually, enhancing both speed and insight for Agile decision-makers. Continuous integration/continuous
delivery pipelines now use Al to optimize build processes and test deployments, automatically adjusting
to minimize failures. Al-driven test suites generate and execute test cases, accelerating feedback loops.
Additionally, natural language processing (NLP) techniques are being applied to Agile artifacts: for
instance, requirements management systems can analyze customer feedback and support tickets using
NLP to extract common themes and sentiment. This helps Agile product owners prioritize backlogs based
on real user needs and emerging trends [19]. Likewise, product roadmapping tools augmented with Al can
predict the impact of new features by scanning market data and suggest adjustments to release plans. These
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advanced analytics improve the accuracy of prioritization and forecasting, aligning Agile outputs more
closely with business value.

) Al-Enabled Collaboration: Agile teams use Al in their collaboration and knowledge-sharing
tasks. Al chatbots and virtual assistants are integrated into collaboration platforms such as Slack and
Microsoft Teams for the automation of meeting management, chatter, and other information. They are
capable of providing instant answers to inquiries raised by the team, summarizing discussions, and
scheduling or even reminding team members about Agile ceremonies. For instance, chatbots may take
down action items from stand-up meetings and retrospectively flag discussion points that require follow-
up. These Al assistants help speed up collaboration by taking care of these admin jobs, ensuring nothing
important gets dropped. Besides, these Al-based tools could analyze messages with respect to sentiment
analysis to measure team morale and engagement, allowing the Agile coach to intervene proactively on
team health (an application of Al for the sake of assisting human beings reported in the literature) [20].
These technologies leverage Agile principles of communication and feedback by increasing efficiency
and improving outcomes based on data for team interactions.

Hence, these developments reflect the advancements of Al technology being integrated into Agile
frameworks to derive better accuracy and efficiency at scale. Au-Agile teams with machine learning and
automation show great promise as they are able to predict outcomes and adapt to changes in order to
deliver value iteratively. Organizations that have embraced Al in their Agile processes report more reliable
planning, faster decision cycles, and greater productivity compared to traditional large-scale Agile
implementations [20]. The synergy of Agile and Al thus enables enterprises to achieve agility with
improved foresight and optimization, ultimately enhancing both project outcomes and business
responsiveness in dynamic environments.

4. Al-Augmented Agile vs. Traditional Frameworks

Existing scaled Agile frameworks like SAFe, LeSS, and Disciplined Agile provide structured methods to
coordinate multiple teams, but they rely heavily on human-driven processes and standard agile metrics.
SAFe (Scaled Agile Framework) defines clear roles, planning cadences, and workflows to align numerous
teams at the enterprise level [21]. LeSS (Large-Scale Scrum) essentially applies Scrum on a large scale
with minimal additional roles or rules, adhering to a “more with less” principle [21]. Disciplined Agile
(DA) offers an adaptive, context-sensitive toolkit of practices rather than a prescriptive one-size-fits-all
process. However, none of these frameworks inherently incorporate Al-based automation or analytics;
their execution and improvements depend on manual data gathering, expert judgment, and periodic
reviews. The proposed Al-augmented Agile model addresses these gaps by embedding Al throughout
the framework to automate routine tasks, analyze project data, and provide real-time insights. This
integration aims to enhance alignment and decision-making beyond the baseline capabilities of SAFe,
LeSS, or DA by leveraging data-driven support where traditional models rely on experience and fixed
cadence alone.

4.1 Predictive Performance and Accuracy

The pivotal advantage that Al provides with the scaled agile approach is advanced predictive
performance and accurate planning. In traditional large-scale agile plans, forecasts are typically based on
team velocity trends and managers' intuition-a rather inaccurate way of cancelling across many teams. In
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contrast, the Al-facilitated approach utilizes predictive analytics to estimate timelines, detect risks, and
predict outcomes based on project data from the past and the present.[22]. Machine learning algorithms
can analyze past sprints, productivity patterns, and even external factors, yielding more accurate forecasts
than manual methods. Empirical evidence supports this gain in accuracy: organizations leveraging Al-
driven project analytics have seen about a 22% improvement in forecast accuracy compared to standard
estimation techniques [22]. This means the Al-enhanced approach can anticipate schedule deviations or
resource bottlenecks earlier, enabling teams to adjust plans proactively. By providing data-informed
predictions, the new model improves upon baseline frameworks in keeping large projects on schedule and
within scope, where traditional frameworks might struggle to predict outcomes with the same level of
precision.

4.2 Efficiency through Automation

The efficiency of agile execution is markedly improved in the Al-augmented model due to high levels of
automation. Standard scaled frameworks typically still involve significant manual effort for coordination
and reporting (e.g. compiling status reports, updating backlogs, or running tests), which can slow down
delivery. The proposed model integrates Al tools (including machine learning and RPA bots) to automate
repetitive and time-consuming tasks such as documentation, data entry, test execution, and progress
reporting [23]. By offloading these lower-level tasks to Al, teams and release trains are freed to focus on
higher-value work like feature development and problem-solving. This automation translates directly into
productivity gains — for example, one study found that organizations adopting Al automation achieved
roughly a 37% increase in productivity on agile projects [24]. Al assistance also helps to eliminate
process bottlenecks; by automating hand-offs and approvals, teams can iterate faster. In practice,
companies have reported significantly faster delivery speeds — in one survey, Al-driven automation led to
a 30% reduction in time-to-market for new products and services [24]. These efficiency improvements
indicate that an Al-enhanced framework can execute and scale agile practices with far less waste and delay
than traditional models, which rely on manual coordination and are prone to human bottlenecks.

4.3 Decision Support and Adaptability

Al integration also enhances decision-making and adaptability in a large-scale agile setting. In
frameworks like SAFe or LeSS, major decisions — such as reprioritizing backlogs, reallocating team
resources, or mitigating risks — are typically made during scheduled planning meetings or by experienced
leaders using intuition. The Al-augmented model provides intelligent decision-support systems that
continuously analyze project data and team performance, offering recommendations for these decisions in
real time [25]. For instance, an Al system might highlight emerging risks in a program increment and
suggest reallocating specific team capacity, or it might analyze feature usage data to reprioritize the
backlog across multiple teams. This kind of Al-driven insight enables faster and more informed decision-
making than the periodic, human-reliant cycle of traditional frameworks. Moreover, Al tools improve
responsiveness by monitoring execution and alerting when plans deviate. They can forecast the impact of
changes and propose adaptive actions (such as adjusting sprint goals or swapping out low-value work) to
keep the program on track. Studies show that such Al-enhanced adaptability boosts project success rates
— organizations that embraced Al for real-time monitoring and adjustment saw a 25%o increase in project
success rates compared to those using a purely manual approach [26]. In summary, by providing on-
demand analytics and recommendations, the Al-augmented agile model supports better decision-making
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at scale, helping organizations respond to change more quickly and accurately than conventional scaled
agile frameworks.

4.4 Evidence of Al-Enhanced Agile Advantages

Both theoretical analyses and emerging empirical data support the advantages of augmenting scaled Agile
frameworks with Al. As one industry report notes, Al is “playing a significant role in supporting and
enhancing” Agile practices by bringing automation, intelligent insights, and predictive power to teams
[27]. Early adopters have documented measurable improvements in key performance indicators: faster
deliveries, higher quality, and more predictability. In addition to the forecast accuracy and efficiency gains
already noted, Al-enhanced approaches have been linked to improved team morale and decision
confidence, since teams can trust data-driven guidance for complex planning decisions [28]. While
traditional frameworks establish the processes for scaling agile, integrating Al provides a performance
boost — enabling organizations to achieve outcomes (like predictability and adaptability) that significantly
improve upon baseline models. In effect, Al acts as a force multiplier for scaled Agile: automating away
overhead, surfacing hidden patterns in project data, and providing foresight that humans alone would
struggle to attain in large-scale development environments. This comparative analysis suggests that an Al-
integrated framework can deliver superior results in terms of predictive accuracy, work efficiency, and
informed decision-making, ultimately leading to more successful large-scale agile implementations [29].
Figure 1 shows relationships between Al technologies and Agile methodologies.
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Figure 1. Relationships between Al technologies and Agile methodologies
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5. Summary of Key Findings and Impact

Integrating Al into large-scale Agile frameworks demonstrates clear benefits for project management
efficiency and outcomes. Studies show that Al-driven tools can automate routine tasks and provide
advanced analytics, leading to more efficient resource utilization, improved decision-making, and better
project results [30]. This synergy between Al capabilities and Agile practices paves the way for higher
team productivity, improved project performance, and sustained competitive advantage in Agile
environments [31]. In sum, an Al-enhanced Agile model can fundamentally enhance how projects are
executed at scale, making organizations more innovative, adaptive, and data-driven in their delivery
approach.

5.1 Contributions to Theory, Methodology, and Practice

The proposed Al-enhanced Agile model contributes to the field on multiple levels. Theoretically, it
extends Agile management paradigms by introducing a framework that interweaves Al capabilities with
Agile principles, addressing complexities that traditional Agile alone struggles with in large projects. By
acknowledging that conventional Agile practices may not suffice for highly complex or scaled endeavors
[32], the model offers a new conceptual lens where intelligent automation and data insights augment
human-centered agility. Methodologically, this model introduces concrete techniques and processes — for
example, Al-assisted sprint planning, predictive analytics for backlog prioritization, and automated quality
assurance — that refine and improve upon standard Agile ceremonies [33]. These Al-driven practices
enhance the agility of development teams by making planning more predictive and execution more
adaptive, without compromising Agile values. In industry practice, the model provides actionable
guidance and tools for Agile teams and organizations. It maps specific Al solutions to Agile process areas
(such as using Al for resource allocation or risk prediction) and offers best-practice recommendations for
implementation [33]. This dual focus on conceptual advancement and practical application means the
model not only advances academic discourse but also serves as a roadmap for practitioners seeking to
leverage Al for improved project outcomes.

5.2 Implications for Researchers, Decision-Makers, and Practitioners

Integration of Al with the Agile at Scale carries important implications for its stakeholders. Indeed, the
present findings open new avenues of research for researchers in intelligent project management. The
current knowledge state indicates, even more, that this line of inquiry is still an emerging one without in-
depth case studies into Al's role in Agile frameworks [34]. Hence there is a strong need for more scholarly
inquiries into how Al impacts Agile processes and team dynamics. Recent analyses confirm that, indeed,
while Al creates great promise for better software development practices, additional research is still
required to fully understand its impacts on Agile workflows and organizational challenges (like the need
for specialized skills and change in the organizational context) associated with its adoption [34]. For
decision-makers and Agile leaders, it presents a strategic opportunity and an accompanying word of
caution. On the one hand, adopting Al could vastly improve efficiency, the quality of decision-making,
and speed of product delivery for mega Agile programs. On the other hand, organizations need to adopt
Al judiciously. Ensure readiness by the team and manage its effect on existing Agile workflows — a
cautious approach is warranted by an immaturity of Al technologies, preparedness by the teams, and
possible disruptions of established practices. Effective change management and alignment with Agile
principles are therefore key for decision-makers looking to successfully integrate Al without undermining
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Agile culture. For Agile practitioners, the Al-enhanced model offers tangible enhancements to day-to-
day work. Al assistants and tools can offload repetitive, low-value tasks, allowing team members to focus
on creative, high-value activities. Teams that incorporate Al into their workflow have been found to be
significantly more productive and innovative, accomplishing the same amount of work in a fraction of the
time compared to traditional teams [35]. This means Agile practitioners can leverage Al to improve
estimation accuracy, gain real-time insights (e.g., through intelligent dashboards), and bolster
collaboration (for instance, through Al-supported communication in distributed teams). Ultimately,
practitioners stand to benefit from a more informed and streamlined Agile process, as long as they remain
adaptable and continue to uphold core Agile values alongside these new Al-driven practices.

5.3 Future Research Directions and Outlook

Given the transformative potential of Al in scaled Agile settings, there is a clear need for ongoing research
and continuous refinement of the integrated model. The current knowledge base provides a promising
foundation, but many questions remain unanswered in this nascent domain. Future research should
prioritize empirical studies in real-world Agile-at-scale environments to validate the benefits and uncover
any unintended consequences of Al integration. Conducting longitudinal case studies or experiments
within large Agile programs would offer invaluable insights into how Al-driven Agile performs over time
and under various organizational contexts [35]. Another important direction is to explore Al’s role across
all levels of scaled Agile frameworks. For example, researchers could investigate how Al might support
portfolio-level decision-making (such as strategic backlog prioritization or roadmap planning) and
coordinate multiple Agile teams, not just single-team Scrum execution. Early work suggests focusing on
Al-driven assistants that enhance different facets of frameworks like SAFe at the portfolio, program, and
team levels [35]. Additionally, integrating emerging Al technologies presents a ripe opportunity for
innovation. Advanced machine learning models and natural language processing (NLP) techniques could
be harnessed to improve requirements analysis, risk detection, and even Agile retrospectives by processing
large volumes of project data and communications. Exploring such Generative Al applications (e.g., for
automated code generation, test case creation, or intelligent user story drafting) is another promising
avenue, as initial studies indicate these tools can accelerate development cycles and improve software
quality [36]. Overall, the state of the field can be characterized as one of dynamic evolution but cautious
optimism. While the Al-enhanced Agile model marks a significant step forward — contributing to theory,
methodology, and practice — it also highlights the complexity of melding human-centric Agile
philosophies with data-driven Al assistance. Continued research and experimentation are essential to
refine this synergy. By addressing open issues (such as ethical considerations, team trust in Al
recommendations, and cross-disciplinary training needs) and by validating performance improvements,
the community can build a robust body of knowledge. This will ensure that Al integration in Agile
frameworks is guided by evidence and best practices. In conclusion, the convergence of Al and Agile at
scale is an exciting frontier that stands to reshape software project management; realizing its full potential
will require sustained collaborative effort from researchers, industry leaders, and practitioners alike [36].

6. Conclusion

This review illustrates that integrating Artificial Intelligence (Al) into large-scale Agile frameworks yields
significant enhancements in how Agile teams plan, execute, and deliver projects. Key findings include:
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° Al-Enhanced Agile Models: Emerging Al-augmented Agile frameworks embed machine

learning and intelligent automation into methodologies like SAFe and LeSS. These Al-enhanced models
help Agile practices scale to enterprise levels by handling complexity that traditional methods struggle
with. In essence, Al becomes a catalyst for extending Agile principles (adaptability, feedback loops, etc.)
to larger, more complex project environments, enabling better coordination across multiple teams and
streams.

° Predictive Analytics for Planning: AI’s predictive analytics capabilities substantially improve
forecasting in Agile. By analyzing historical sprint data and project metrics, Al systems can identify
patterns and project future outcomes, allowing teams to anticipate risks and resource needs with greater
accuracy. This proactive insight helps Agile teams foresee potential issues (e.g. scope creep, delays) and
mitigate risks before they escalate. As a result, planning becomes more data-driven — one study noted
that Al-driven analytics boosted planning accuracy from around 65% to over 90% — giving large Agile
programs a more solid footing despite uncertainty.

° Intelligent Automation of Tasks: Al-driven automation is streamlining many labor-intensive
Agile activities. Machine learning tools now automate repetitive or time-consuming tasks such as
regression testing, integration, and even aspects of code review and refactoring. This not only accelerates
delivery (e.g. automated testing runs far faster than manual tests) but also frees up team members to focus
on creative and complex work. Automation has even extended to backlog grooming and sprint planning —
dynamic algorithms can adjust task prioritization based on real-time feedback and changes in
requirements. These advancements have measurably reduced time-to-market while improving product
quality (through faster feedback on defects and continuous testing).

° Enhanced Decision Support: Al provides powerful decision support for Agile management by
transforming large data sets into actionable insights. Many Agile project management tools now include
Al features that intelligently recommend task assignments, estimate project timelines, and highlight team
performance trends. Such Al-driven insights support product owners and Scrum Masters in making more
objective, evidence-based decisions — for example, identifying high-value features from customer
feedback or forecasting team capacity for upcoming sprints. In practice, this means decisions (from
backlog prioritization to risk response) can be informed by analytics rather than gut feel, improving
confidence in strategic choices. Al support systems thus augment human decision-making, not by taking
control but by providing data-informed options and guidance.

However, the review also underscores that successful industry adoption of Al in Agile requires careful
change management. Organizations must prepare for the cultural and structural adjustments that come
with Al-enhanced workflows. For instance, team members and leaders will need to trust Al insights and
recommendations, which may require educating teams about how the Al works and ensuring its
recommendations are transparent and explainable. There is also the matter of scaling the technology itself:
enterprises should ensure their Agile project management tools and infrastructure are capable of
integrating Al features (whether it’s an Al plugin for a work-tracking system or a custom machine learning
pipeline for analyzing DevOps data). Importantly, companies should anticipate and address the challenges
identified — such as ethical considerations, potential over-reliance on automation, and skill gaps — as part
of their adoption strategy. The practical implication is that introducing Al into Agile is not a plug-and-
play endeavor; it needs governance, training, and possibly new roles (like an Al Agile coach or data analyst
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on the Agile team). When these implications are managed proactively, organizations can unlock the full
benefit of Al in Agile, achieving a level of speed and insight in their product development process that
would be hard to attain otherwise. In summary, for industry players, integrating Al into scaled Agile
frameworks can be a game-changer — enabling smarter backlog prioritization, continuous risk monitoring,
and optimized team workflows — but it demands a thoughtful implementation aligned with organizational
readiness and Agile best practices.

Looking forward, the evolution of Al in Agile project management appears poised to accelerate. Al is
expected to merge with scaled agile frameworks within a few years, just like automated testing and
DevOps have emerged as standard companions to the agile approach. Because research is turning to the
pressing challenges of making Al more transparent and ethical and aligned to the values and principles of
agile, the combined fertile ground that the future promises Al and agile is a sort of augmented teams,
where human teams achieve visibilities and levels of efficiency and adaptability unheard of in the project
management of the past, through the infusion of artificial intelligence to human activity. With a careful
balancing act between strengths of Al in data-crunching and optimization, and human creativity,
intuition, and ethical judgment, reaching this promised land will be actuated. If that balance is
achievable, organizations will then chart themselves toward operational excellence and resilience. After
all, the transformation that the introduction of Al into frameworks scaled for Agile constitutes is
revolutionary in the evolution of project management-one, if handled diligently, that will take Agile
methods to completely new frontiers as regards performance and value delivery.
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