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// Creativity is 

essential for 

software startups as 

it drives innovation 

and solutions to 

market needs. 

Through interviews 

with C-level startup 

executives, this 

study highlights how 

software developers 

contribute to 

creative activities 

from ideation to 

user validation. //

CREATIVITY IS A cornerstone of 
success in software startups, driv-
ing innovation and enabling com-
panies to develop solutions that 
meet market needs. Startups thrive 
on creative problem-solving and the 
ability to adapt quickly to changing 
environments. To streamline and en-
hance creativity, various processes 
and methods have been developed 
and are widely adopted (e.g., lean 
startup, design thinking, design 
sprint). They are typically market-
centered and user-centered, focusing 
on rapid idea validation and iterative 
development, which is the essence of 
agile development.

Behind the many models and pro-
cesses around creativity, there are 
key shared concepts like divergent 
and convergent thinking, and the no-
tion of problem and solution space, 
which form a general perspective of 
the creative process.1 The purpose 
of divergent thinking is to create 
choices, while convergent thinking 
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focuses on eliminating options and 
making choices.2 Exploring the 
problem space leads to a shared un-
derstanding of the problem before an 
actual development process starts. 
Moreover, it leads to the exploration 
of the solution space, thus promot-
ing a creative ideation process to se-
lect the most viable path among the 
many possible alternatives.3

Creativity in software engineer-
ing has been predominantly related 
to requirements engineering (e.g., 
generate novel requirements), but, in 
general, practitioners seem often un-
aware of various techniques—being 
mostly limited to brainstorming—
for enhancing and assessing creative 
performance, as pointed out in the 
most comprehensive review we iden-
tified on that topic.4

The typical deductive-rationalist 
thinking style of IT engineers leads 
to an approach of having a given 
problem and, based on logic, de-
ducing a suitable solution.3 This 
approach differs from the creative 
mindset used in design thinking,2,5 
which aims to explore a problem–so-
lution space more openly and bring 
a multiperspective comprehension 
that helps to deal with the ambiguity 
of problems.

In software startups, activities 
related to creativity are often left to 
individuals with a background in 
product design and user research, 
many times leaving software devel-
opers behind or only involving them 
late in the process.6 The decision of 
whom and how to involve personnel 
in such creative processes is typically 
taken by executives.7 This conse-
quently leads us to ask the question: 
How do C-level executives perceive 
the role of software developers in the 
creative process within startups?

While creativity is often exam-
ined from a developer’s perspective 

in literature,4 it is less frequently ex-
plored from the viewpoint of those 
who run companies or manage 
products. C-level professionals are 
uniquely positioned to understand 
creativity from a strategic perspec-
tive. In this article, we investigate 
how these executives perceive their 
teams’ role in achieving the desired 
level of creativity for their products. 
Specifically, we explore the perspec-
tives of chief executive, technology, 
and product officers (CEOs, CTOs, 
and CPOs) in software startups re-
garding the role of software devel-
opers in the creative process. When 
referring to such processes in this 
article, we are mainly considering 
activities around innovative think-
ing that range from ideation to 
concept development and user vali-
dation. Although creativity could 
also span more software-intensive 
activities (e.g., testing, program-
ming, software reuse), C-level ex-
ecutives may be less aware of such 
operational details.

To answer our research question, 
we conducted an interview study 
with key people from startups at 
varied maturity stages from Europe 
and the Americas. Our analysis led 
to findings such as the importance of 
analyzing competition to creatively 
find new ideas for startups, as well 
as the difference on the role of devel-
opers in user-driven and tech-driven 
startups. Based on our findings, we 
provide recommendations for prac-
titioners to take more advantage of 
developers in the creative processes 
of their software startups.

Creativity in Software 
Startups
Design thinking is a widely ad-
opted method for structuring cre-
ativity in many companies. In 
design thinking, much of the design 

activity—especially conceptual de-
sign—can be unplanned, intui-
tive, and ad-hoc.5 This is similar to 
how startups operate when design-
ing a software product. In terms of 
processes, startups often adopt a 
flexible approach where software 
development, design, and market re-
search are intertwined8 and where 
practices are chosen opportunisti-
cally rather than based on a specific 
methodology.9 Their processes are 
thus typically characterized by fre-
quent pivots and failures.10 They 
often resort to a combination of 
lightweight methodologies for flex-
ibility and fast releases, which keeps 
them agile and responsive and short-
ens the time taken from idea concep-
tion to production.

For startups, the primary chal-
lenge, especially in early phases, lies 
in building a viable and marketable 
product.10 Consequently, require-
ments engineering and software 
development often run in paral-
lel, maintaining agility. Despite the 
creative demands inherent in these 
processes, the role of developers as 
key contributors to startup innova-
tion and creativity remains under-
explored. Prior studies suggest that 
developers are frequently engaged 
late in the process,6 and they com-
monly focus on implementing ideas 
and suggestions that others have 
developed, which frequently re-
quire additional clarification.11 This 
study investigates the role of devel-
opers not only as implementers but 
as active contributors to the creative 
processes driving innovation in soft-
ware startups.

Research Method
We conducted an interview study 
with CEOs, CTOs, and CPOs of 
software startups at varied stages 
(initial, growth, stabilization, and 
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maturity12). Executives are uniquely 
positioned to understand how cre-
ativity is fostered and implemented 
across the company, since they typi-
cally set the overall strategy of a 
startup, create the culture that can 
make or break creativity and ul-
timately decide if a creative idea 
moves from idea to product.7 More-
over, it is reasonable to assume that 
in software-oriented startups the 
CEOs, CTOs, and CPOs are often 
actively involved in software de-
velopment and have a software de-
velopment background themselves. 
Thus, we conducted a study with 
these C-level executives, focusing on 
their perspective on creativity, which 
is more strategic while still being in-
formed by technical viewpoints. We 
recruited participants through refer-
rals from our professional network. 
Out of 30 invitations, 17 people 

accepted to participate (13 men and 
four women). We organized 30-min-
ute online interviews with partici-
pants from Brazil (12), United States 
(2), France (1), Estonia (1), and Ire-
land (1). We purposefully selected 
invitees that represented a diverse 
variety of startups related to busi-
ness value (from small and average 
ones to a US$1 billion-valued uni-
corns), size (3 to 1,000+ employees), 
experience (from one to 14 years in 
the market), and focus (user-driven 
and technology-driven), as illus-
trated in Figure 1.

During the interviews, we first 
asked participants about their profile 
and the profile of their startup (role 
and personal background, startup 
size, phase, and product) before ask-
ing them to identify a product or 
idea they recently worked on. We 
asked them to describe the process 

of how the product or idea was de-
veloped. In addition, we prompted 
them to reflect on the process, the 
alignment of the process with agile 
methods, and the involvement of de-
velopers in the creative process.

Two authors conducted the in-
terviews, which were recorded and 
transcribed using an AI-automated 
tool, with manual verification to 
correct minor errors. In addition, the 
interviewers wrote analytic memos 
during and immediately after each 
interview to capture initial impres-
sions, observations, and emerging 
themes. After transcribing the inter-
views, we followed a thematic analy-
sis strategy in that we created codes 
to label relevant interview excerpts 
based on our research focus on cre-
ativity and the role of developers in 
the creative process after familiar-
izing ourselves with the data. We 
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FIGURE 1. Profiles of interviews (role) and their startups in regard to phase, size, and focus (n = 17). 
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then identified codes under com-
mon themes (e.g., sources of inspi-
ration, creative process) related to 
our research focus. Iterating the pro-
cedure, we refined the themes and 
added new ones as they emerged ar-
riving at a final set of five themes: 
(1) sources of creative inspiration, 
(2) creative processes, (3) creativity 
in user-driven startups, (4) creativ-
ity in technology-driven startups, 
and (5) large language model (LLM) 
usage. The whole process was con-
ducted collaboratively and iteratively 
among the authors. After the analy-
sis, we performed member checking 
by sharing findings and recommen-
dations with 15 of the interview-
ees, among whom seven provided 
feedback. Their responses brought 
reinforcement to our findings and 
also highlighted the importance of 
diverse sources of creative inspira-
tion, particularly noting that market 
experience is essential for explor-
ing the problem space and serves 
as a complement to competition-
inspired creativity. In the follow-
ing section, we present our updated 
findings after getting feedback from  
our interviewees.

Findings
In this section, we discuss the most 
relevant finding from each of the 
aforementioned themes and their 
connection to key aspects of cre-
ativity: the exploration of prob-
lem–solution space applying both 
divergent and convergent thinking. 
Other findings (e.g., strategies for 
customer involvement, prototyp-
ing approaches, A/B testing) were 
common knowledge and deemed 
less relevant to report. We further 
discuss how startups adopt a flex-
ible approach for their creativity, 
development and business activi-
ties, with most decisions being made 

opportunistically.8,9 Our interview-
ees did not mention any specific cre-
ativity methodology or process being 
followed. Instead, they elaborated 
on how they combined different ap-
proaches, with recurring mentions 
of broader methodologies, including 
lean startup, design thinking, and 
customer development.

Competition-Inspired Creativity
A notable pattern among the studied 
startups was the use of competitive 
testing or benchmarking. Analyzing 
competitors helps teams understand 
market gaps and refine the prob-
lem space by spotting unaddressed 
user needs. To gain insights on po-
tential solutions, startups adopt 
approaches that closely resemble 
established techniques that encour-
age divergent/convergent thinking 
in defining new product features.13 
Divergent thinking can be explored 
through strategies to variate exist-
ing concepts (e.g., substitute, com-
bine, adapt, modify/magnify, put 
to other uses, eliminate, reverse/re-
arrange). These variations help to 
brainstorm novel ideas, and to focus 
and refine selected concepts into vi-
able features (convergent thinking). 
For instance, participant P15, CEO 
of a user-driven startup, dedicates 
one day per week to studying com-
petition by searching online or test-
ing products. Highlighting the role 
of competition in this creative pro-
cess, P10, the CTO of a tech-driven 
unicorn startup, shared:

“Indirect sources of inspiration are 
competition, potential competitors. 
Other startups, when they emerge, 
have a specific mission to address 
a particular problem, […] they 
solve a problem that we don’t solve 
today, or that we solve poorly, or 
that we understand poorly.”

There was less developer involve-
ment on benchmarking in user-
driven startups, while in tech-driven 
startups, as in the case mentioned by 
P11, the engineering team is respon-
sible for analyzing competition to 
identify new ideas:

“For example, sometimes we 
benchmark competitors. […] We 
look at all of them, analyze, and 
compare. […] Or sometimes, we 
say, ‘We need new ideas, let’s do 
an overview of the techniques they 
are using.’” 

Doing Agile: Single Versus Dual-Track
Our interviewees highlighted that in 
their startups’ early stages, feature 
discovery and user validation were 
integrated directly into the develop-
ment of a minimum viable product. 
In these phases, divergent and con-
vergent thinking work in tandem, 
with product managers and design-
ers both being tasked with exploring 
a wide range of possibilities (diver-
gent thinking) and quickly converg-
ing on practical solutions (convergent 
thinking) through rapid feedback 
loops. For instance, P06 particu-
larly emphasized lean startup14 prin-
ciples when affirming that “in the 
beginning, it is practically chaos. We 
gather a lot of information […] test 
and validate in practice […] to cre-
ate a solution that delivers value as 
quickly as possible.”

This flexible and fast-paced ap-
proach, blending divergent idea gen-
eration with convergent validation, 
is particularly suitable for smaller 
teams, but limits problem explo-
ration since the solution is being 
quickly developed together. How-
ever, most startups we interviewed 
that had already passed the initial 
stage12 adopted a continuous dis-
covery and delivery model, often 
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referred to as dual-track agile.11 In 
this model, ideation and develop-
ment are done by the same team but 
work in different activity cycles. A 
part of a team, mostly composed of 
product and user interface design-
ers, engages in creativity-centered 
activities on the discovery track, 
where they explore user-centered de-
signs, brainstorm potential features 
(divergent thinking) and validate 
them with users (convergent think-
ing). This discovery “track” allows 
for deeper problem space explora-
tion as it runs parallel to a delivery 
“track” where another part of the 
team (developers) focus on software 
development. Discovery and deliv-
ery activities have different timing. A 
product backlog works as a bound-
ary object in this case. It is fed by the 
discovery track and consumed by the 
delivery track.

P03 exemplifies this dual-track 
approach by explaining how their 
previous startup ran one track fo-
cused on prototyping and another 
on product:

“In a previous startup that was 
already at a higher level of matu-
rity, I started to separate proto-
types from products. If I want 
to test a hypothesis, I create a 
separate prototype, usually with a 
control group, and if it worked or 
not, I would discard it or incor-
porate it into the final product. 
But this is when you already have 
a product with a large user base. 
To give you an idea, that startup 
(product) had almost a million 
users.” (P03 – CTO)

Dual-track agile11 brings the possi-
bility of teams working independently 
and focusing on their areas of exper-
tise. However, such an approach 
can also create communication and 

coordination issues among teams, 
since they work on each track in par-
allel as discussed by P12 below:

“[…] when you come out of a 
discovery activity like this, where 
you have such an in-depth creative 
process […] you end up with a 
solution addressing various pain 
points. When you present it to 
the engineering and development 
team, they might say they can 
only implement about 25% of it. 
This creates an overhead because 
it means the other pain points 
won’t be resolved, sometimes 
because it involves a much larger 
architectural change and a longer 
development time.” (P12  – CPO)

Dual-track agile may not always 
be suitable. P03 notes that it can be 
unproductive for early-stage start-
ups—“everything has to be done to-
gether.” Similarly, P13 shares that 
their 12-year tech-driven startup still 
thrives on a single-track approach, 
integrating divergent and convergent 
creativity within the same develop-
ment workflow.

Developers are Feasibility Checkers 
in User-Driven Startups
In user-driven startups, product 
managers and designers lead the 
user-centered ideation phase explor-
ing the problem space. However, 
developers’ high-level technical ex-
pertise can sometimes create a dis-
connect between the solutions they 
find straightforward to implement 
and what truly meets end-users’ 
needs. P06 highlighted this gap say-
ing that “especially the people who 
are developing the product, their 
level of expertise with technology 
is very high. So, the type of solution 
they usually find practical to use in 
the software doesn’t generally have 

a high level of empathy with the 
user.” This underscores the chal-
lenge of aligning technical solutions 
with user-centered design.11 One 
way some teams address this is by 
involving developers in the early 
stages of product discovery, as  
the CTO of a game-focused plat-
form explained:

“We usually brought in a develop-
er to participate in the discovery 
phase […] to help with the impact 
assessment. This impact mapping 
was always important during dis-
covery for us to define things that 
were feasible […] the devs were 
also very close to the solution. 
[…] our audience was young, and 
the people who worked with us 
were also young and liked to play 
games.” (P04 – CTO)

User-driven startups commonly 
discover product features through 
frequent validation and continuous 
experimentation. This process lever-
ages divergent thinking by exploring 
various potential features and vali-
dating them through user-centered 
design approaches (e.g., A/B testing, 
validation with potential users, fo-
cus groups), which help to quickly 
validate user desirability and pivot 
a solution when needed. Consider-
ing the three principles of viability, 
desirability and feasibility,2 prod-
uct designers often focus on the first 
two while developers tend to focus 
on the third:

“[…] developers take the design 
that was created and then they 
kind of break down the whole 
structure. […] Their main role is 
to verify feasibility. And not just 
feasibility, but also the productivity 
of that within the product. […] 
We build a product, so it needs to 
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be easy to maintain, be scalable, 
secure, etc.” (P06 – CPO)

Such collaboration highlights 
how converging into achievable so-
lutions relies on developers’ early 
involvement in assessing feasibility 
to avoid overhead. P12 explains the 
need of this early feasibility check:

“What you’re asking to do seems 
simple, seems feasible, but actu-
ally it isn’t. It means I will have to 
change the architecture of the state 
database if it happens. To deliver 
this, it will take about five or six 
months. Then, I asked ‘what can 
you manage to do to get close to 
this in two sprints?’” (P12 – CPO)

However, it is important to be 
clear about the exploratory nature of 
these activities when involving devel-
opers. When developers are highly 
focused on feasibility, if expectations 
are not aligned, they may become 
uncomfortable handling creative 
ideas. This can be due to an errone-
ous assumption of having to imple-
ment everything that is discussed 
with users:

“We tried to get the development 
team more involved with clients 
and participating more directly 
in the [creative] processes […] But 
people started getting very anxious 
and stressed out because of things 
like ’there’s so much to do, the 
work never ends, and the client 
wants a lot of things’. […] it gener-
ated anxiety, stress.” (P01 – CEO)

The novelty of products and fea-
tures is essential for success, and 
achieving it requires balancing 
diverse perspectives through cross-
functional collaboration, which is  
fundamental for effective product 

development among project managers, 
designers, and developers. In a single-
track approach, developers are closer 
to discussions about feasibility with de-
signers. In dual-track, requirements and 
feasibility are monitored and assessed 
continuously by designers. Still, if de-
velopers and designers work in parallel 
on separate tracks, it can introduce new 
communication and coordination chal-
lenges that must be managed.

Developers Lead the Creative Process 
in Technology-Driven Startups
Our findings show that in tech-driven 
startups (e.g., cloud, security), where 
products are designed for highly tech-
nical users, developers play a cen-
tral role in shaping product features. 
In these startups, developers are the 
ones who understand better the prob-
lem space and often drive feature 
development by exploring potential 
innovations (divergent thinking) and 
refining them into practical solutions 
(convergent thinking). P13 cites many 
important features that came straight 
from the development team, and P17 
mentions frequently shipping features 
that were not user-validated “that 
the client did not know about yet 
and certainly will take advantage of 
that.” P11, the CTO of a tech-driven 
startup supports this:

“Why are the tech leads or engi-
neering managers in our company 
those responsible for building and 
prioritizing the product? Because 
I believe in it. First, our product 
is technical. Second, they have to 
be on the front line. They need 
to listen and hear firsthand. […] 
One aspect of conception that I 
think worked very well for us is 
not leaving this role solely to the 
responsibility of one product per-
son, but practically to the whole 
team.” (P11 – CTO)

Software developers’ feedback and 
creativity are so important in tech-
driven startups that P11’s startup or-
ganizes internal hackathons to make 
sure product people “listen” to the 
developers to find out their vision 
about the startup and even integrate 
hackathon results as products:

“So, we organize hackathons 
every year. […] I was telling you 
about the big initiatives, which 
are more top-down. But what we 
also want to organize is grassroots 
innovation. When I say grass-
roots, I mean engineers who think 
that something is a really great 
idea that we should pursue. If we 
wanted to productize that, well, 
here’s what we would need to do. 
[…] the next hackathon always 
starts with showcasing all the 
features from the last hackathon 
that we managed to implement.” 
(P10 – CTO)

LLM Tools Have Limited 
Creativity Support
Multiple participants mentioned us-
ing LLMs in the creative process. 
This was mainly done in various 
aspects of both product conception 
and software development, with no-
table applications in creative pro-
cesses. However, while participants 
reported leveraging LLMs to en-
hance divergent thinking, there was 
limitation in convergent thinking.

In the divergent-thinking aspect of 
creativity, our participants particu-
larly mentioned LLMs being utilized 
to leverage the creative naming of 
products or features and in market-
ing campaigns. They were particu-
larly useful to explore the problem 
space, being reported as a replace-
ment for traditional search engines to 
understand the market, competitors, 
and user behavior. This is evident by 
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e.g., P16 mentioning that “at some 
point we are also using it (Chat-
GPT) to ask questions about specific  
markets.” Additionally, participants 
mentioned using LLMs to support 
content production, decision mak-
ing, and ideation, streamlining tasks 
such as generating marketing texts, 
developing strategies, and sketching 
designs in the cases we studied.

Interviewees also mentioned us-
ing LLMs for convergent thinking 
but discussed their limitations re-
garding this aspect of creativity:

“It was helpful, but still, it’s very 
limited. We’ve just started using 
the paid ChatGPT and feeding the 
tool with a knowledge base related 
to the startup. The results are get-
ting a bit better, but still limited. 
The way it articulates is very 
circular. It hits a ceiling in terms 
of creativity and then just keeps 
regurgitating more of the same.” 
(P02 – CPO)

LLM-powered tools are also used 
in software development to assist in 
programming activities like coding, 
testing, etc. In this context, P01 men-
tioned using LLM tools for creativity, 
i.e., divergent thinking to generate al-
ternative solutions for specific appli-
cation programming interface usage.

Recommendations for 
Practitioners
Based on study findings, we list a set 
of resulting recommendations to lever-
age developers’ involvement in the cre-
ative process of software startups.

R1. �Enhance competition-inspired 
creativity. Encourage devel-
opers to engage actively in 
competitive analysis. By ana-
lyzing market gaps and com-
petitors, developers can better 

understand the problem space 
and generate ideas through 
methods like SCAMPER. This 
promotes divergent thinking, 
allowing them to brainstorm 
potential solutions inspired by 
competitor analysis and refine 
ideas into actionable features 
through convergent thinking.

R2. �Balance the choice between 
single- and dual-track agile 
approaches. Startups should 
reflect on the tradeoffs be-
tween single- and dual-track 
agile methods. In a dual-track 
approach, assigning develop-
ers to the discovery track can 
enhance early-stage creativity. 
Single-track may work bet-
ter in smaller or less mature 
startups, fostering closer 
interaction between problem 
exploration and technical 
feasibility discussions, while 
dual-track can help established 
teams focus on divergent and 
convergent thinking more 
independently.

R3. �Involve developers early in the 
creative process of user-driven 
startups. Include developers 
in the discovery phase to help 
with feasibility checks and to 
foster empathy toward end-
users. Such early involvement 
reduces feasibility risks later 
on, as developers are better 
positioned to understand tech-
nical constraints. However, 
startups should be mindful of 
potential stress that can arise 
when developers feel pressured 
to implement every idea dis-
cussed. They should empha-
size that the discovery phase is 
about exploration, not imple-
mentation. This helps watch 
for creativity being sacrificed 
at the cost of overly cautious 

feasibility perspectives by 
developers.

R4. �Foster developer-led creativ-
ity in tech-driven startups. In 
tech-driven startups, devel-
opers can drive the ideation 
process due to their deep 
understanding of the technical 
problem space. Holding inter-
nal hackathons or “innovation 
days” where developers present 
new ideas through crowd-
sourced divergent thinking in 
the exploration of problem-
solution space can increase cre-
ative outcomes. It also allows 
them to lead solution devel-
opment that aligns with both 
technical and business goals.

R5. �Use LLMs to explore creativ-
ity in the problem space. There 
are opportunities to use LLMs 
in the early ideation phases and 
for divergent thinking. They 
can expand brainstorming 
possibilities and assess market 
trends, augmenting possibili-
ties of creativity during early 
phases of product discovery. 
However, reported shortcom-
ings suggest these tools remain 
limited in convergent thinking, 
reducing their potential to fully 
support a divergent/convergent 
thinking cycle.

T his study highlights a per-
spective on how C-level 
executives in startups lever-

age developers in fostering creativ-
ity, focusing on flexible practices 
that balance divergent and conver-
gent thinking. Developers contrib-
ute significantly to both feasibility 
checks in user-driven startups and 
technical innovation in tech-driven 
ones. While LLMs offer some cre-
ative support, they remain limited 
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in divergent thinking. The find-
ings’ generalizability is limited by 
the small, qualitative sample. Fu-
ture research should broaden startup 
diversity and include developers’ 
perspectives for comparison with C-
level views. 
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