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Abstract

The rise of Al-based coding assistants has accelerated the Al-first
movement, in which Al evolves from a supporting tool to a cen-
tral driver of software development activities. In this context, ap-
proaches such as Spec-Driven Development (SDD) position speci-
fications as key artifacts for structuring interactions with AI and
guiding implementation. However, empirical evidence on how this
shift is reshaping software development practices remains limited.
This study investigates how professionals use Al in Al-first develop-
ment contexts, examining Al-first practices, levels of specification
rigor, transformations in development processes, and perceived
benefits and challenges. We conducted a qualitative survey with
seven industry practitioners from different companies. Our findings
show that SDD principles are already emerging in real-world Al-
first practices, revealing varying levels of specification rigor across
organizations. Beyond productivity gains, we observed broader
transformations in software development, including shifts in de-
veloper responsibilities and increasing reliance on artifacts such as
Product Requirements Document (PRD), prompts, and plans. We
also identified emerging challenges related to cognitive overload,
contextual limitations, validation bottlenecks, and organizational
pressure. These early findings provide empirical evidence of how
Al-first practices are reshaping software processes and expand our
understanding of the role of specification rigor in this paradigm.
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1 Introduction

Recent advances in generative Al are reshaping software engineer-
ing practices [3]. Tools such as GitHub Copilot [8] and Claude [2]
support implementation, debugging, testing, and solution explo-
ration [17]. Al is also moving beyond isolated assistance toward
active participation in planning, execution, and validation [19]. AI-
first development reflects this transition toward a more central role
for Al in software work [4]. Unlike opportunistic prompt-based
use, this paradigm involves sustained integration into development
workflows [11]. Developers may define context, steer Al interac-
tions, and validate generated outputs [20]. These changes reshape
responsibilities and alter the coordination of software activities [3].
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Al-first development introduces engineering challenges. Code
generation depends heavily on input quality [12]. Ambiguous re-
quirements can compromise reliability [21]. Contextual limitations
affect Al performance in software tasks [10]. Spec-Driven Devel-
opment (SDD) emphasizes specifications as central development
artifacts used to guide implementation decisions [15]. PRDs, tech-
nical specifications, planning documents, and structured prompts
may support Al-mediated development.

Existing Al-first proposals and SDD approaches describe struc-
tured workflows for software development [4, 15]. However, soft-
ware development involves heterogeneous tasks, organizational
constraints, and evolving practices that shape Al use in industry [3].
Consequently, limited empirical evidence exists on how software
professionals operationalize Al-first development, how specifica-
tion artifacts support these activities, and how Al-first adoption is
transforming software development processes.

To address this gap, we conducted a Qualitative Survey [13] with
seven software professionals across six companies. This study inves-
tigates how practitioners use Al in Al-first development contexts,
focusing on adopted practices, specification rigor, transformations
in development processes, and perceived benefits and challenges.

Our findings reveal diverse Al-first adoption patterns across the
industry. Some professionals rely on ad hoc prompt-based inter-
actions. Others adopt structured workflows using planning arti-
facts and persistent specifications. Al-first adoption shifts developer
work toward supervision, validation, and context engineering. Tech-
nical and organizational challenges remain significant, including
trust, contextual limitations, and workflow adaptation. The main
contributions of this paper are early empirical evidence on how AI-
first development is operationalized in industry; a characterization
of specification rigor in Al-mediated development; the identifica-
tion of changes in software development work; and technical and
organizational challenges to Al-first integration.

2 Background

This section presents the key concepts that underpin this study. It
discusses Al-first software development and SDD, an approach that
structures software development around specifications.

2.1 Al-First Software Development

Historically, software development has relied on process models
such as Waterfall, Spiral, and Incremental development [1, 18],
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collectively referred to in this study as traditional software develop-
ment models. Within these models, activities such as specification,
development, validation, and evolution are primarily carried out by
human teams [20]. More recently, Al assistants have become part of
development workflows, mainly as support tools. For example, Ross
et al. [17] describe the use of Al assistants for code explanation,
debugging, code generation, and exploring implementation alter-
natives. In this context, Al assistants support developer activities
rather than assuming a central role in the development process.

The Al-first approach denotes a major shift away from tradi-
tional software development models. Rather than serving solely
as a support tool, Al assumes a central role in the development
process, participating in activities such as planning and testing [18].
Biel et al. [4] characterize this transformation as a progression in
which AI shifts from an extension of human labor to the primary
driver of software work. Likewise, Spera and Agrawal [19] defines
Al-first systems as sociotechnical architectures in which Al agents
perform tasks, coordinate processes, and make decisions, while
humans retain supervisory and governance responsibilities.

It is also important to distinguish Al-first development from
vibe coding. According to Kshetri and Voas [11], vibe coding is
a prompt-driven approach focused on rapid code generation and
experimentation, in which humans iteratively guide and refine
generated outputs. In contrast, Al-first entails a redistribution of
operational responsibilities, with Al serving as an active component
of software execution rather than merely supporting isolated coding
tasks [4, 18]. Although Al-first has gained attention as an emerging
software development perspective [19], how it reshapes software
development processes in practice remains less understood.

2.2 Spec-Driven Development

SDD, as defined by Piskala [15], is an approach in which specifica-
tions, understood as explicit descriptions of intended system behav-
ior, guide implementation, verification, and maintenance activities.
In this approach, specifications are treated as central development
artifacts rather than auxiliary documentation. Piskala also charac-
terizes SDD by levels of specification rigor, based on the role they
play across the development lifecycle:

Spec-First: the specification is created before implementation to
guide development, but may not be maintained afterward, allowing
the code to become the primary artifact again.

Spec-Anchored: the specification remains synchronized with
the code throughout the system lifecycle, requiring changes to
update both artifacts and making the specification living and trust-
worthy documentation.

Spec-as-Source: the specification becomes the primary artifact
edited by humans, while code is generated automatically. Behavioral
changes require updating it and regenerating the implementation.

These levels illustrate how the role of specifications can vary in
SDD. Across all of them, the central principle remains the same:
shifting specifications from a passive artifact to an active mecha-
nism for guiding development.

3 Study Design

Our goal is to understand how Al is being integrated into software
development work in Al-first contexts. Therefore, we conducted

Ayumi Aoki, Nabson Silva, Marcia Lima, and Tayana Conte

a Qualitative Survey [13] with seven participants from different
companies. To guide the study, we developed the following Research
Questions (RQs):

RQ1: What levels of specification rigor do developers adopt
in Al-first contexts?
RQ1 examines which levels of specification rigor develop-
ers adopt in their Al-first practices, allowing us to under-
stand how closely these practices align with SDD principles
and how they are adapted in practice.

RQ2: How is Al-first development transforming the soft-
ware development process?
RQ2 investigates how Al-first development affects the soft-
ware development process beyond code generation, focus-
ing on broader changes in how software development is
organized and performed in Al-first contexts.

RQ3: What benefits and challenges do software profession-
als experience in Al-first development?
Finally, RQ3 discusses the benefits and challenges associ-
ated with adopting Al-first development.

Data Collection. We conducted seven semi-structured inter-
views with software professionals. To guide the interviews, we
developed an interview script with questions designed to character-
ize the participants and understand how their organizations adopt
Al-first development practices. In addition to the interview ques-
tions, we created a checklist to ensure consistent coverage of all
study topics across interviews. We created an initial version of the
script and refined it through a pilot study with P6 (see Table 1),
mainly to clarify the wording of the questions. Since P6’s responses
were not affected by the initial version of the script, we included
this interview in the data analysis. Both versions of the interview
script are available in the supplementary material (Section 7).

Participant Selection. We recruited participants through con-
venience sampling [23]. To characterize participants as working
in Al-first contexts, we verified whether they regularly used Al
in software development activities and whether their companies
allowed, encouraged, or supported its use. Before each interview,
participants signed a Consent Form describing the study purpose,
interview procedures, voluntary and anonymous participation, the
right to withdraw, and the use of the collected data in qualitative
analysis and scientific publications. The Consent Form is available
in our Supplementary Material (Section 7).

Execution. The first author conducted all interviews through
online meetings. Initially, we invited eight practitioners to partici-
pate in the study. However, one professional declined due to time
constraints, resulting in seven interviews. Each interview lasted
approximately 20 minutes. During the interviews, the interviewer
followed the semi-structured script and used the checklist to record
the topics covered by each participant. With participants’ consent,
we recorded the interviews for transcription and analysis.

Data Analysis. Although the interview guide covered broader
aspects of Al use in software development, the analysis reported in
this paper focused on excerpts directly related to the RQs. Other
questions were used to characterize the participants and their de-
velopment contexts. We transcribed the interviews and conducted
open and axial coding [6]. The first author selected excerpts rel-
evant to each RQ and assigned open codes that captured their
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meaning. Related codes were compared and grouped through axial
coding into the categories highlighted in bold in the results. The
co-authors reviewed and refined the codes and categories through
peer-debriefing sessions. For the analysis of specification rigor, we
interpreted the open codes using concepts from the software speci-
fication literature after the initial coding. The quotes, codes, and
categories are available in our Supplementary Material.

4 Results

Table 1 characterizes the participants, identified as P1 to P7. The
sample includes software developers, technical leaders, and one
engineering manager, with professional experience ranging from
four to twelve years. This role diversity allowed the study to capture
Al-first practices from different perspectives, including implemen-
tation, technical coordination, and engineering management.

Table 1: Characterization of participants by role, years of
experience, and company

Participant Role Exp. Co.
P1 Engineering Manager 9years Cl1
P2 Software Developer 4years C2
P3 Software Developer 5years C3
P4 Software Developer 5years C4
P5 Software Developer 6 years C5
P6 Technical Leader 6 years C6
P7 Technical Leader 12 years C6

The participants represented six companies (C1-C6), since two
participants worked in the same organization. As shown in Table 2,
the sample includes companies varying in size, time in market,
and business domain. This diversity broadens the contextual cov-
erage of the findings, as Al adoption practices may be shaped by
organizational structure, scale, and development processes [3].

Table 2: Characterization of companies by sector, years in
market, and approximate number of employees

Co. Sector Years Employees
C1  Financial technology 8+ 1,500+

C2  Legal technology 15+ 1,000+

C3  Research and development 20+ 1,000+

C4  Software engineering services 20+ 10,000+

C5  Technology products 50+ 20,000+

C6  Financial technology 10+ 1,000+

In the following sections, we present the results and answers of
each RQ.

4.1 Specification Rigor in AI-First Development

In light of the SDD rigor spectrum (see Section 2.2), the reported AI-
first practices did not concentrate on a single specification level. The
level of rigor varies according to the type of development activity,
task complexity, and how Al is integrated into the workflow. As
P1 explained: “It depends on the task. If it is a very specific task (...)
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what I usually do is locate the source code (...) I use that as context
and say: T need this to be changed (...)". If it is a more complex task
(-..) I use planning models [an Al agent for planning] to generate an
implementation plan and tasks, and then switch to an agent model
[an AI agent for implementation] that executes that plan”.

Ad hoc practices were observed mainly in isolated activities,
such as interface adjustments and modifications to individual com-
ponents. In these cases, the specification remains implicit in the
context provided to the agent, and Al is invoked through direct
prompts with minimal formalization. P4 exemplifies this scenario
by stating: “Let us suppose I have a very simple task (...) it is just
creating a button (...) the Al can generate that component for me
without many adjustments”. Similarly, P3 described a reactive use
to solve a specific technical problem: “I encountered the problem
(-..) opened the project in the agent (...) and asked it (...) to implement
the connection using Wi-Fi Direct”. However, the lack of guidance
may compromise the adequacy of the generated solution. As P4
observed: “I asked it to generate a component, but I did not provide
much context (...) it generated the component the way it thought it
should be generated (...) but it did not have much functionality”.

Spec-first practices characterized more complex activities, such
as developing new features or workflows that required prior align-
ment. Unlike ad hoc practices, participants explicitly structured the
intended solution before implementation. P5 illustrates this type of
practice by describing the use of Al to transform available context
into a structured Product Requirements Document (PRD): “I provide
all the context (...) I generate a very complete PRD (...) I use the LLM
itself to make corrections until I have a PRD that I consider ideal”.
Similarly, P7 described a process in which Al was used to “develop
a plan [for implementation]” and that “I kept validating it [the plan]
(-..) and then I actually asked it [the AI] to implement”. In both cases,
the specification guides initial development, but the reports do not
indicate its continuous use throughout execution.

Spec-anchored practices were observed in activities involving
technical refinement, team alignment, and architectural refactoring.
Unlike spec-first practices, the specification continues to be used
across system lifecycle. P1 described this practice by reporting that
“Iused Al from the conception stage (...) planning models to ask the AI
to challenge my architecture (...) I spoke with my team and presented
the plan”. After this alignment, the participant stated that “after
that I used this refined plan to ask the Al to implement some generic
hooks following that architecture” and that “I used this component
as a reference together with my architecture document to carry out
other refactorings in my codebase”.

Participants also reported adopting structured frameworks for
Al-first development workflows. P5 described using Build More
Architect Dreams (BMAD) [5] to support development: “we use this
framework to support everything from clarifying the initial idea to
creating the PRD, and from there we move into development”. Simi-
larly, P7 stated that the workflow is “very focused on PRD, Tech spec,
stack breakdown”. The participant also reported using specification-
oriented frameworks such as Spec Kit [9] and Open Spec [14]:
“today we use Spec Kit a little for some things (...) I tried running an
experiment using Open Spec (...) and it was really nice”.

Sufficient evidence was not identified to characterize spec-as-
source practices in the analyzed cases. Although some reports
indicate higher artifact-driven automation, such as the use of PRDs,
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templates, or tool integrations, participants still described continu-
ous human intervention and validation. This distinguishes these
practices from a model in which the specification becomes the
primary source for system generation and evolution.

s B
RQ1 Summary: Developers vary in the specification rigor they
apply to tasks. Ad hoc practices were more common in isolated
activities, while spec-first practices appeared in complex tasks
requiring prior alignment, such as new features or workflows.
Spec-anchored practices emerged in activities involving techni-
cal refinement, team alignment, and architectural refactoring.

\ J

4.2 Transformations in Software Development

Al as a central development actor has become part of different
stages of development, rather than being used only in isolated
situations. As P3 reported, its use occurs in “general (...) development,
bug fixing, development of new features, and I have also used it for unit
testing”. In Al-first scenarios, Al becomes central to development
activities, making the main concern how to provide the context,
constraints, and instructions it needs to complete tasks effectively.
As P7 observed, “the day-to-day process (...) changed, because we
are no longer thinking so much about solving a problem directly (...)
but rather (...) how the AI will solve that type of problem”. P3 further
distinguished this process from chat-based use: “It is different from
ChatGPT (...), you ask a question, it gives you an answer. With this
agent, no. You provide a prompt, it explains things to you, and then
asks for confirmation before changing the file”. P2 also stated that
they “use it every day, all day, because that is what people at work
recommend”. P5 also reported: “today I do not code, I only talk to the
LLM”. P2 reinforced this change by highlighting that “we do not
actually write code, we write the prompt that will write the code”.

The redistribution of responsibilities and the changing
role of development artifacts result from the central role of Al
in development workflows. P5 stated “today I perform the role of
the PO, the architect, the developer, and the tester”. The participant
observed that “the job market is still not prepared for this”, since
“the developer is taking on all this responsibility”. As responsibilities
shift, the role of development artifacts also changes. PRDs, spikes,
and prompts take an active role in development. P6 highlighted
the PRD’s centrality by stating that “the PRD (...) is the definition of
what needs to be done”. P4 described the use of spikes as a technical
investigation stage: “Based on the requirements, I create the spike (...) I
will investigate how to implement this requirement within my existing
code”. P2 added that “nowadays we are translating this [product] idea
into a very high-level algorithm (...) a step by step, for example, in
Markdown, which will become code”.

Iterative planning and execution flows involve planning,
validation, and Al-supported execution. P2 described this flow by
stating that “it [the Al] plans, I correct the plan, and then it executes”.
P4 complemented this by highlighting that implementation may
be preceded by validation of the generated plan: “I am not simply
going to tell the Al to implement this button. I will tell it: create a
plan for how you are going to implement this button (...) I'm going to
validate if this plan makes sense”.

Review and validation practices are also being reformulated.
P1 reported that, in pull requests, “you have Al reviewing your code”

Ayumi Aoki, Nabson Silva, Marcia Lima, and Tayana Conte

and that “sometimes they catch really interesting things”. At the same
time, P6 highlighted that, despite discussions about Al-supported
review, an external human perspective remains important: “you
were not the one who typed it. But you were the one who told it to do
it that way (...) it did what you told it to do. So, there is still value in
an external perspective”.

. 3
RQ2 Summary: Al-first development shifts AI from assistance
to task execution. Developers increasingly focus on guiding,
reviewing, and validating Al-generated artifacts rather than
directly implementing every solution. As Al becomes central
to the workflow, responsibilities and role boundaries are redis-
tributed, affecting practices such as specification, implementa-
tion, and code review.

. J

4.3 Benefits and Challenges of AI-First
Development

4.3.1 Technical Perspectives. Technical benefits include the ac-
celeration of repetitive tasks, code generation, and improved un-
derstanding of the system. P1 stated that Al “saves me a lot of time
by delegating simple tasks”, while P3 highlighted that it “greatly
increases productivity for some activities”. Beyond implementation,
P1 described using Al to understand product behavior from the
code: “it finds the implementation of that action and tells me exactly
(-..) like reverse engineering (...) it writes the product through the code’.

Technical limitations concern the reliability of Al-generated
outputs and the ability of Al to interpret the development context.
P3 observed that “sometimes it generates redundant code, with code
that does nothing”. P6 reflected on whether correcting these errors
might require more effort: “would I not take longer having to keep
fixing it than if I had generated it correctly the first time?”. Beyond
quality, participants highlighted limitations related to missing con-
textual and organizational knowledge. P1 pointed out that Al may
lack important project background information: “the AI will never
have that information, and sometimes that information is important”.
P2 illustrated how this limitation can affect development decisions:
“the AI was not able to detect that priority and order of task execu-
tion”. Similarly, P6 emphasized limitations in domain understanding,
stating that “it does not understand all the business rules”.

4.3.2 Cognitive and Human Perspectives. Cognitive support
emerged from the use of Al to assist reasoning and solution explo-
ration. P5 stated that “we gain a lot in productivity for solving small
problems and more complex things; we gained, perhaps, a reasoning
partner”. Similarly, P3 highlighted the use of Al in situations where
some guidance was needed, stating: “I like using Al in situations like
this, when we sometimes need some guidance’.

Cognitive load and human challenges were also associated
with Al use. P2 stated that “it is less manual work, but I think it is
much more cognitive work”. P7 also highlighted that “it generates a bit
of (...) mental fatigue (...) there is too much new stuff at the same time”.
This scenario was associated with the rapid evolution of tools and a
sense of Fear of Missing Out (FOMO). As P7 reported, “as a negative
point (...) a bit of FOMO (...) every moment a new model appears (...)
it becomes madness”. P6 added: “I think the problem is that there are
too many tools (...) it still creates this impostor syndrome that I cannot
be completely productive”. Participants also reported difficulties in
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prompt formulation. P2 mentioned difficulty in “getting the thought
(-..) out of the head and into the prompt”, while P4 stated that “the
biggest difficulty is (...) being able to describe the problem”. P7 also
highlighted difficulties in feature decomposition: “they still need to
(-..) actually understand how to break features into deliverable pieces
(--.) because things are coming in too large”.

4.3.3  Process and Organizational Perspectives. Process and orga-
nizational benefits were mainly associated with increased deliv-
ery speed. As P5 highlighted, “perhaps the business perspective is
that we can also get things done and deliver faster”. P3 also reported
Al use in high deadline-pressure scenarios: “we need to deliver these
POCs by Tuesday, and Al ends up being a huge help, especially for
repetitive things that we (...) would just waste time developing (...)
and could instead be spending time on something more complex”.

Process and organizational challenges indicate that faster
implementation does not eliminate process bottlenecks. P5 stated
that “even though we can do several things at the same time, we
still face the difficulty of having to review everything afterward”. P6
reinforced this concern by questioning whether speed gains remain
meaningful when review effort is considered: “it is not enough to
Jjust generate code if everyone still has to review that generated code,
and that review takes time (...) generating the code quickly does not
help much”. Quality concerns also emerged, as P5 observed that
“the rush to get the product quickly can end up compromising code
quality”. P5 reported increased productivity pressure: “the problem
is that it became almost too easy, and then we end up taking on too
many activities, we end up being pushed a bit more”.

7

\
RQ3 Summary: Al-first development brings productivity,
speed, and reasoning support. However, professionals also face
unreliable outputs, increased review effort, cognitive overload,
and process uncertainty. Thus, Al reduces effort in some tasks,
but shifts work toward validating, refining, and governing Al-
generated artifacts.

\. J

5 Discussion

This section discusses how Al-first development differs from Al-
assisted use, how specification rigor varies across workflows, and
the practical implications of these findings.

5.1 From Al-assisted to Al-first development

Al-first development represents a shift beyond using Al as a pro-
gramming assistant. Rather than supporting isolated tasks, it re-
flects a broader integration of Al into software development work-
flows. Banh et al. [3] discuss how generative Al has already been
incorporated into activities such as code generation, debugging, and
solution exploration in Software Engineering. Our results extend
this view by showing developers coordinating AI agents across
multiple stages of development. In this setting, developers act less
as direct implementers of every artifact and more as reviewers,
refiners, and orchestrators of Al-generated specifications, code,
tests, and fixes. Based on the business understanding provided by
product roles, developers guide the Al to elaborate specifications,
generate implementation alternatives, validate outputs, and iter-
atively correct problems. Al-first development therefore changes
how software work is prepared, delegated, and verified.
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Figure 1: Comparison between traditional and Al-first devel-
opment lifecycles. PM refers to Product Manager and PO to
Product Owner.

Participants’ reports indicate a redistribution of responsibilities
in Al-first workflows. In more traditional workflows, activities such
as specification, implementation, testing, review, and deployment
were clearly distributed across roles [18]. In some reported cases,
these boundaries became less defined. The implementation, test
generation, artifact production, and exploration of technical alter-
natives were delegated to AL In contrast, developers assumed more
responsibility for context construction, instruction definition, result
validation, and oversight of Al-supported decisions. As illustrated
in Figure 1, this shift reshapes software development by redistribut-
ing responsibilities and reorganizing the workflow. Developers may
move from direct execution toward orchestration, review, and gov-
ernance of Al-supported work. These results resonate with the
Al-first cycles proposed by Piskala [15], in which agents assume
tasks across different stages of the software development lifecycle,
and with the transformations in Software Engineering driven by
closer human-Al integration discussed by Terragni et al. [20].

This redistribution of responsibilities was associated with both
perceived benefits and new demands. Participants reported higher
productivity, faster implementation, and support for understanding
systems and generating artifacts. These findings corroborate results
reported by Banh et al. [3] on productivity gains, time savings, and
support for development activities through generative Al In our
results, however, reduced manual implementation was accompa-
nied by greater involvement in planning, context construction, and
validation. Participants described reviewing Al-generated plans
before execution, refining instructions, and checking generated
code and tests. Contextual limitations and unreliable outputs also
required correction and additional review. Thus, AI did not sim-
ply remove effort from development activities; it shifted part of
that effort from direct implementation to guiding, reviewing, and
validating Al-generated artifacts.

Ullah et al. [22] show that Al-driven performance gains depend
on factors such as collaboration, organizational capabilities, and
workforce adaptation. Likewise, Dzhusupova et al. [7] shows that
coordination, governance, and integration barriers can compromise
Al initiatives. Our results reinforce this discussion by showing that
Al-first adoption varies across teams and organizational contexts,
reflecting differences in process maturity, institutional expectations,
and supervision mechanisms. This suggests that the transition
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toward Al-first development may depend less on advances in model
technology and more on the organizational capacity to reconfigure
practices and roles for consistent Al integration.

5.2 Specification in Al-first Development

Although Al is often associated with faster implementation and
reduced manual effort, our findings indicate that its adoption may
require more structured specification practices. Specification rigor
varied across the reported workflows. Direct prompts were mainly
used for isolated tasks, while complex features, architectural de-
cisions, and refactoring involved PRDs, technical specifications,
acceptance criteria, plans, and structured prompts. In some cases,
these artifacts remained active during implementation, indicating
spec-anchored practices. The level of rigor varied with task com-
plexity and Al integration.

Larbi et al. [12] show that ambiguous, incomplete, or contradic-
tory descriptions compromise the correctness of generated code,
even in advanced models. When the model’s interpretation diverges
from the specification’s intent, the implementation may deviate
from expected behavior [21]. In our study, participants addressed
these risks through task decomposition, prompt refinement, addi-
tional context, and structured templates. Some also reviewed and
corrected Al-generated plans before implementation, placing val-
idation within the specification process. Therefore, requirements
engineering and specification-centered practices may become in-
creasingly important in Al-first software development.

In the reported cases, specifications not only aligned human
stakeholders and guided developers but also instructed Al agents
to generate, revise, and validate code. Developers translated the
business understanding provided by product roles into explicit and
actionable specifications for Al-supported implementation. This in-
dicates that SDD may become more relevant as Al assumes greater
implementation responsibility. Frameworks such as Spec Kit and
OpenSpec illustrate attempts to organize development around this
logic. However, we found no clear evidence of spec-as-source prac-
tices, since specifications still required continuous human interpre-
tation, refinement, and validation. This may reflect limitations in
tool maturity, trust, integration, or organizational support.

5.3 Practical Implications

The findings have practical implications for teams adopting AI-first
development. First, context preparation and specification should
be treated as part of implementation, not as optional documenta-
tion. Explicit requirements, constraints, acceptance criteria, and
architectural decisions can more clearly guide Al agents. Second,
verification should occur throughout the workflow, covering spec-
ifications, plans, generated code, and tests. Third, organizations
should define who reviews and approves Al-generated artifacts.
Finally, reusable prompts, instructions, agent configurations, and
validation criteria should be managed as project artifacts to improve
consistency and traceability.

6 Limitations

One limitation of this study concerns the formulation of the in-
terview questions. There was a risk that the questions would not
adequately address the aspects investigated in this research or that
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participants would not properly understand them. To mitigate this
limitation, a senior researcher reviewed the interview script, and we
conducted a pilot study to refine the questions. Another limitation
concerns the interpretive nature of qualitative analysis, which may
introduce researcher bias. To mitigate this risk, the researchers con-
ducted iterative discussions and peer-debriefing sessions to review,
refine, and validate the generated codes.

The number of participants can also be considered a limitation.
To mitigate this limitation, we selected participants from six differ-
ent software organizations and included professionals with differ-
ent roles. Furthermore, according to the ACM SIGSOFT Empirical
Standards [16], in Qualitative Surveys, statistical generalization is
not expected. Thus, the sample of seven participants is suitable for
generating preliminary insights into Al-first development practices.

7 Conclusion

This paper investigated how software professionals use Al in soft-
ware development within Al-first contexts. We conducted a Quali-
tative Survey with seven professionals from six organizations. We
analyzed Al-first practices, specification rigor, transformations in
development processes, and perceived benefits and challenges.

Results show that Al is moving beyond isolated coding assistance
to execute tasks across development workflows. As Al assumes a
broader role, teams use different levels of specification rigor aligned
with SDD principles, depending on the activity and context. This
shift also changes responsibilities, artifacts, and workflows, while in-
troducing technical, cognitive, and organizational trade-offs. There-
fore, this study provides evidence on how Al-first development and
SDD are being adopted in industry and how specifications support
coordination between developers and Al.

Future work should investigate how these practices evolve over
time, whether teams progress toward higher levels of specification
rigor, and which artifacts and contextual information best support
reliable Al-generated outputs. Further studies should also examine
the effectiveness and trade-offs of specification-driven frameworks
and the technical and organizational barriers to more autonomous
practices, particularly spec-as-source.

Artifact Availability

The interview scripts, consent form, and codebook are available at
https://zenodo.org/records/21526157.
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