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Abstract: This paper explores the integration of Design Thinking (DT) with agile methodologies, particularly in software and
product development, where the intersection of user-centered design and iterative processes is becoming increasingly crucial. The
study analyses recent literature to highlight the benefits, challenges, and practical applications of DT Agile integration across
industries. Findings suggest that while combining DT and agile fosters user engagement and speeds up product iteration, it also
presents cultural and process challenges. This paper concludes with future research directions to address identified gaps,
emphasizing the need for new metrics and approaches to streamline DT Agile integration in varying organizational contexts.
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1. INTRODUCTION

In today’s fast-paced, digital-driven marketplace,
organizations across sectors are under mounting pressure to
deliver innovative, customer-focused solutions swiftly and
efficiently [1]. The competitive landscape demands that
companies stay responsive to rapid technological
advancements, evolving user expectations, and increasingly
complex market dynamics. Traditional, linear development
methods characterized by lengthy planning phases and rigid
execution cycles often fall short in addressing these challenges
[2]. To bridge this gap, many organizations have adopted agile
methodologies, which emphasize iterative progress,
flexibility, and customer feedback, enabling teams to deliver
incremental value and quickly adapt to change.

Agile frameworks, including Scrum, Kanban, and Lean,
have become fundamental to software and product
development, as they allow teams to respond dynamically and
efficiently to evolving requirements [3]. Simultaneously,
Design Thinking (DT) has gained prominence as a
transformative, human-centered approach to tackling complex
problems through empathy-driven, user-focused design.
Originating from the fields of design and innovation, DT is
structured around five stages empathize, define, ideate,
prototype, and test which prioritize deep understanding of user
needs and creative exploration of solutions [4]. While agile
methodologies excel at ensuring efficiency and adaptability,
DT offers a complementary focus on user experience, guiding
teams toward solutions that resonate deeply with end users.

By emphasizing the emotional and experiential dimensions
of product use, DT helps teams uncover insights that may be
overlooked in more function-driven, agile approaches [5]. As
both agile and DT frameworks gain traction, the potential for
integrating these approaches has attracted substantial interest.
DT’s emphasis on empathy and creativity enhances Agile’s
structured responsiveness, creating a compelling framework

for software and product development teams [6]. DT agile
integration has the potential to balance exploration and
execution, supporting iterative design based on real-time user
feedback while accelerating delivery.

However, combining these methodologies presents unique
challenges. DT’s open-ended, iterative approach can conflict
with  Agile’s  fast-paced, outcome-oriented  cycles.
Furthermore, the distinct roles and skills associated with each
methodology may lead to cultural friction within teams more
familiar with one framework over the other [7]. The existing
literature on DT and agile offers valuable insights into the
individual benefits of these methodologies, yet a
comprehensive understanding of their integrated application
remains underexplored [8].

To address these gaps, this survey aims to explore the
following research questions:

. What measurable outcomes result from DT agile
integration?

. How does DT agile integration handle the challenges
of scaling within diverse organizational contexts?

. What are the key tools, techniques, and frameworks
that support successful DT agile integration?

. What are the primary challenges associated with DT
agile integration, and how can organizations overcome them?

2. BACKGROUND AND KEY CONCEPTS
2.1 Overview of Agile Methodologies

Agile methodologies have, in a nutshell, changed the face
of software development by bringing the time-to-market ratio
and incremental values within a team's grasp. Agile
frameworks emerged as reactions to the inflexible, one-
dimensional "waterfall" development model, in which long
development cycles were common, leaving little room to
accommodate feedback for incorporation, or even to make
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changes according to evolving requirements [9]. Rather, agile
methodologies emphasize adaptability, collaboration with
customers, and continuous improvement. The leading agile
frameworks, such as Scrum, Kanban, and Lean, introduce
iterative cycles where continuous customer feedback is
facilitated with a drive for incremental improvements in the
product over time.

e Scrum: This organizes work in "sprints-that is, short
timeboxed periods usually between one to four weeks-
where cross-functional teams work toward the
achievement of specified goals [10]. At the end of a
sprint, there is a review session where the team makes an
assessment and gathers feedback for refinement of
upcoming sprints. With that, it fits rather well with
Agile's value of regular adaptation based on new insights
coming along.

o Kanban applies the principle of continuous flow. The
approach utilizes visual management boards to track
work items through stages from conception through to
completion [11]. The visibility of workflow stages in
Kanban means that through the rapid identification and
action on bottlenecks, teams dynamically manage tasks
to maintain constant and even delivery of value.

e Lean principles focus on waste elimination and resources
optimization, ensuring full efficiency on the
development. It calls for a system to provide a structured
way to eliminate non-essential activities, hence
streamlining workflows, to establish an environment
where agile processes and resources can be utilized best.

e Agile methodology has four major values: it values
customer collaboration; it holds change to be more
important and welcome than following a strict plan; it
gives primary consideration to working software and
supports cross-functional teams [12]. This makes the
agile methodologies be at par with the user-centered
approach, such as Design Thinking, since emphasis is
directed to iterative development, customers' input and
response flexibility due to new information.

2.2 Design Thinking Overview

Design Thinking (DT) is a human-centered, creative
problem-solving approach emphasizing empathy, ideation,
prototyping, and iterative refinement. Contrary to traditional
problem-solving approaches that often rely on predetermined
solutions, DT is user-need-focused and solution-based in an
iterative process aimed at solving real-world problems [13]. It
originates from the fields of design and innovation and is
divided into five stages:

1. Empathize: Teams immerse themselves in the users'
experiences, collecting insights into their needs, contexts,
and pain points. Techniques such as interviews,
observations, and empathy mapping allow teams to
understand users on a deep level [14].

2. Define: Insights gathered during the empathize
phase are synthesized into clear, actionable problem
statements or design challenges. This step helps teams

clarify the core issues they need to address, guiding the
focus of subsequent ideation [15].

3. lIdeate: Teams engage in divergent thinking,
brainstorming a wide array of possible solutions to the
defined problem. Techniques like mind mapping and
affinity diagramming support creativity, encouraging teams
to explore multiple avenues for innovation [16].

4. Prototype: Ideas take form in the prototyping stage,
where teams create tangible representations ranging from
sketches to digital models of potential solutions.
Prototyping allows for low-cost testing of hypotheses and
helps teams visualize how solutions might function in real-
world contexts [17].

5. Test: Teams present prototypes to users for
feedback, enabling them to refine solutions before full-scale
implementation. Testing is iterative, allowing teams to
adjust prototypes based on user reactions, ensuring the final
product aligns closely with user needs [18].

The iterative nature of DT, especially in prototyping and
testing, complements the sprint cycles of Agile by creating a
structured yet flexible framework that enables teams to
address complex, user-centered challenges through
continuous improvement and feedback.

2.3 Synergies between DT and Agile

Both Design Thinking and agile focus on the building
blocks of iteration, user feedback, and flexibility; hence, both
are highly complementary in nature toward software and
product development [19]. DT's stages of empathy and
ideation provide depth in understanding problem space and
possible solutions, while Agile's structured sprints ensure
steady progression with regular refinement.

For instance, the empathize stage in DT adds to Agile's
emphasis on customer collaboration by providing more
profound insights that can be used in informing user stories
and requirements within the Agile framework [20]. Precisely,
embedding empathy-driven insight into agile cycles allows
teams to enrich their knowledge of the user and to make sure
the product addresses real needs. More importantly,
the ideation and prototyping of DT match with the iterative
development approach of Agile, which helps the team to
generate, test, and refine solutions parallel to Agile sprints.
Thus, product development becomes both an exploratory and
an efficient process where creativity and rapidity reinforce
each other.

This, however, means that effective integration of DT with
agile requires thoughtful alignment: Agile works in fast cycles
to deliver functional increments quickly, which falls in
contrast to the often slower, more exploratory nature of DT-
especially during the stages of empathy and ideation [21].
Teams may have to adjust the sprint schedule or carve out
time blocks for DT activities within the Agile framework. It
is in putting all of these methods together thoughtfully that it
could allow such a process to be both user-centered and
adaptive, hence boosting product relevance and team
collaboration.
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3. KEy TooLsS AND TECHNIQUES FOR DT AGILE
INTEGRATION

It also requires the integration of DT with agile software
development, establishing specific tools and techniques that
support the collaborative, human-centered, iterative design
process in this fast-moving agile framework [22]. What
follows is a discussion of those needed tools, techniques, and
practices that would enable the integration of DT with Agile to
drive innovation into the development teams while having the
user at the heart of developments.

Fig. 1. Key Tools and Techniques for DT Agile
Integration

3.1 Maintaining the integrity of the Specifications

Prototyping is the common technique between DT and
agile methods that enables teams to transfer ideas into artifacts
during an early phase of development. By using low- and high-
fidelity prototypes, developers and designers are able to
visualize possible solutions, find usability issues, and test
hypotheses with users [23]. Rapid iteration is an extension of
prototyping in that it allows teams to iteratively refine
solutions with feedback, each time nudging them closer toward
an ideal end product serving both functional and user-centered
goals of the project.

Prototyping and Rapid Iteration: Advantages-This
approach is in line with the principle of Agile Manifesto-to
respond to change by which early feedback informs future
development [24]. Iteration cycles also support DT mindset of
re-framing problems and solutions as insights emerge, and
hence this technique is very important to agile-DT synergy.

3.2 Empathy Mapping and User Personas

Empathy mapping and the development of personas are
techniques designed to enhance the understanding of end-
users. This is allowed by empathy maps, whereby members
gain insight into users' behaviors, emotions, and needs in
order to make empathetic product designs [25] whereas;
personas provide a database profile that is fictional,
representing the target audience in a fashion so that product
development will stay in concert with user expectations.

Role in Agile Context: The DT techniques are used by Agile
teams during the sprint planning and backlog grooming
sessions in order to make user-centered prioritization [26].
Guided by the integration of techniques such as empathy
maps and personas, teams manage to prioritize the features
improving users' satisfaction, hence spending less time on less
impactful functionalities.

3.3 Journey Mapping and Storyboarding

Journey mapping and storyboarding visualize the
interaction of the user with a product, service, or system over
time. Journey mapping enables the location of touchpoints
and pain points, while storyboarding lays out these
interactions in narrative form [27]. These techniques help
teams in spotting where the product can improve user
experience to align with Agile's incremental development
goals.

How to Include It within an Agile Sprint: During an Agile
adoption, the journeys and storyboarding can be integrated
with backlog refinement and sprint retrospectives for
assessing and optimizing the user flows after each iteration.

3.4 Brainstorming and Ideation

Brainstorming is an ideation technique in which a team is
encouraged to generate a large volume of ideas. A more
creative and wider exploration of possible solutions is usually
encouraged in such a team environment [28]. In DT,
brainstorming sessions are organized and conducted to be
open and non-judgmental in contribution, often with the
facilitation of techniques such as mind mapping and affinity
diagramming.

Relevance to Agile Framework: Brainstorming helps agile
methodologies, mainly Scrum, for sprint planning and
retrospectives [29]. ldeation, when facilitated in an agile
context, enables teams to adapt rapidly to new requirements
or constraints while fostering collaborative problem-solving.

3.5 Blueprinting and Service Prototyping

Service blueprinting maps out the internal and external
processes in service delivery against where users interact with
the system [30]. This technique is applicable to service-based
products, as the creation of value is inextricably linked to
understanding and optimizing the user journey.

Application in Agile: Agile teams use service prototyping
for the visualization of service-based interactions and the
design of solutions that correspond exactly to what users
expect [13]. By integrating service blueprinting into an agile
sprint, incremental construction of a holistic service
experience aligned with both DT and agile principles is
possible.

3.6 Benefits of Integrating DT with Agile

The combined use of Design Thinking with agile methods
yields several benefits that amplify team creativity, improve
user satisfaction, and enhance project efficiency [32]. This
section reviews the integration's main benefits in terms of
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product innovation, collaborative synergy, adaptability, and
value creation for the user.

e Enhanced User-Centered Innovation Integrating DT
techniques like empathy and journey mapping within
Agile cycles enables teams to create products better
aligned with user needs. For instance, Siemens utilized
DT in Agile sprints, allowing iterative testing with users,
leading to products that met real-world expectations and
adapted to evolving needs [30]. This alignment facilitates
a user-centered approach, increasing responsiveness and
adaptability.

e  Cross-Functional Collaboration and Reduced Risks DT
and Agile both emphasize cross-functional teams,
enhancing collaboration across designers, developers,
and stakeholders. This integrated approach not only
improves team morale but also reduces development
risks by identifying issues early through prototyping and
iterative testing [25]. The process ensures alignment with
user needs, saving resources, reducing costs, and
potentially shortening time to market.
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Fig. 2. Benefits of Integrating DT with Agile

This bar chart illustrates the perceived benefits of integrating
Design Thinking (DT) with Agile methodologies in product
development. The highest impact, around 80%, is seen in
enhancing user-centered innovation, indicating that the
integration of DT helps create solutions more closely aligned
with user needs. Adaptability and responsiveness follow, with
a 75% impact, showing that DT-Agile integration enables
teams to respond swiftly to changes. Cross-functional
collaboration, at 70%, highlights improved teamwork across
various functions, while the benefit of reduced development
risks is perceived at 65%, suggesting that DT and Agile
together help identify and mitigate issues early in the
development process.

4. CHALLANGES OF DT-AGILE INTEGRATION

Cultural and Mindset Alignment is DT's exploration that
may stand in opposition to Agile's confident and delivery-

focused mentality [22]. In such cases, organizations can sort
out the apparent incongruities by promoting a culture of
experimentation, incorporated training, and mutual
understanding.

Balancing Creativity with Efficiency while Agile
prioritizes speed, DT emphasizes creativity. Integrating
creative sprints into Agile workflows can allow teams to
balance these aspects and ensure time is made available to
innovate while not hindering efficiency.

5. EMPIRICAL EVIDENCE AND CASE STUDIES

Case studies across industries highlight the
application of DT-Agile frameworks to practical fields:

Siemens: For manufacturing, Siemens integrated journey
mapping and prototyping in Agile sprints into DT practices.
This teamwork enhanced collaboration within teams while
reducing development cycle times concurrently [24]. As a
result, this drives up significant relevance to the products and
alignment towards the market.

IBM: IBM applies the integration of DT and Agile in the
development of software to better the experiences of
customers in the technology industry [14]. This helps IBM,
through iterative DT workshops with cross-functional teams,
to keep refining the features of the products for better-targeted
customer needs, hence improving its usability and user
satisfaction.

Philips: It identifies Philips' combination of DT and Agile in
treating the patient as the center to infuse empathy and rapid
prototyping in health care. Continuous end-user feedback
enables Philips to tailor-make products for practical needs,
thus increasing user satisfaction and applicability.

Key success metrics for these business cases include
improvement in the quality of products developed, a decrease
in development times, and rise in the user's engagement.
These metrics evidence that the integration of DT in Agile
cycles would output products that are not only more efficient
in their obtainment but also better aligned with users'
expectations.

6. FUTURE RESEARCH DIRECTIONS

While there are several advantages of integrating DT with
Agile methodologies, there are still areas that offer a lot of
scope for further research. One research gap involves the
long-term influence of integrating DT and Agile on factors
such as product durability, user loyalty, and perception of the
brand. Though much literature exists on immediate benefits,
including increased user satisfaction and reduced time to
market, effects related to long-term customer relationships in
brand reputation remain under-explored. Further studies are
needed on adapting DT-Agile integration into highly
regulated industries, such as finance and healthcare, which
can have very rigid compliance that may make iterative
processes of design centered on users complicated to handle.
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The emerging trends in the integration of DT with Agile,
especially in leveraging Al-enhanced insights, promise to
reshape how teams can analyze user feedback and behavioral
data in ways previously unimaginable. The former can make
the DT empathy phase more data-driven and thus provide
Agile teams with actionable insights about user needs. Such a
transition can enable a team to make more conscious design
decisions that better match user expectations. This, in addition
to the trend to work remotely, is favoring the adoption of
collaboration tools: distributed teams will be able to run
virtual ideation, virtual journey mapping, and even virtual
prototyping.

These tools ensure that even in a decentralized setup, DT-
Agile practices can be kept going effectively-something that
is more and more valuable as organizations worldwide
continue to adopt remote or hybrid models of working.
Precise research questions that deserve attention relate to the
differences in trying to integrate DT and Agile across
organizational cultures between software and product-based
companies, making use of Al in enhancing the empathy phase
within Agile frameworks, and how DT-Agile frameworks can
reinforce regulatory requirements-in industries characterized
by tight regulations. If answered, these questions would
extend our knowledge about DT-Agile applications and
provide insights into adapting these methodologies to various
industry demands.

7. CONCLUSION

Integrating Design Thinking with Agile methodologies
presents a robust and user-centered approach to development
that combines empathy with rapid iteration. This paper
illustrates how can the frameworks blend the strengths of
empathy-driven design with Agile’s structured cycles to
foster innovation, reduce time to market, and enhance user
satisfaction. Also provides a distinct approach to DT-Agile
integration, showing how companies can use this alignment
to make the development process both efficient and deeply
attuned to user needs.

For industry practitioners, DT-Agile integration offers a
strategic advantage by enabling organizations to swiftly
respond to evolving user needs while upholding high
standards of quality. By leveraging these frameworks, teams
can strengthen cross-functional collaboration, enhance
product relevance, and develop solutions that are closely
aligned with market demands. This integration creates an
environment where collaboration between design,
development, and business stakeholders is optimized,
resulting in solutions that are both innovative and practical.

As research and applications of DT-Agile integration
continue to expand, this approach is likely to shape the
future of product and software development. With the advent
of new tools and Al-enhanced techniques, DT-Agile
integration stands out as a flexible, human-centered
approach that can drive future advancements and maintain a
competitive edge in increasingly complex markets. As
organizations seek to combine innovation with adaptability,

DT-Agile integration provides a path forward for developing
impactful, user-focused solutions.
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