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Abstract

The adoption of Generative Artificial Intelligence (Gen-Al) in soft-
ware development has rapidly expanded across activities such as
code generation, debugging, documentation, requirements analy-
sis, and test creation. Although previous studies frequently report
productivity gains associated with faster execution and increased
delivery speed, less attention has been given to how Gen-Al re-
shapes the interpretation of productivity, particularly from the
perspective of those responsible for evaluating developers. Tradi-
tional productivity indicators, including lines of code, commits, and
delivery speed, were designed for workflows centered on direct
artifact production and may become less reliable proxies for inter-
preting developer contribution in Gen-Al-assisted environments.
This study investigates how software project leaders perceive de-
veloper productivity in contexts where Gen-Al tools are integrated
into everyday software development practices. We conducted a
survey with 20 professionals involved in managing, evaluating, or
leading software development teams. The study combined quanti-
tative and qualitative analysis to investigate perceived productivity
changes, evaluation criteria, cognitive and organizational impacts,
and distinctions between human contribution and Gen-Al-assisted
productivity. The results suggest an emerging process of produc-
tivity reinterpretation in which productivity becomes increasingly
associated with validation effort, interpretation, technical judgment,
and effective use of Gen-Al tools rather than only observable code-
based artifacts. Participants reported less emphasis on code volume
and stronger attention to autonomy, problem understanding, solu-
tion quality, and critical assessment of generated outputs. Depen-
dency, learning dynamics, and fairness in performance evaluation
also emerged as relevant concerns when distinguishing human
contribution from tool-assisted output. Our findings suggest that
Gen-Al not only accelerates software development activities, but
also reshapes how leaders interpret and assess developer produc-
tivity. By examining productivity from the perspective of software
project leaders, this study contributes to ongoing discussions about
the limitations of traditional productivity signals in increasingly
Gen-Al-assisted software engineering environments.
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1 Introduction

The adoption of Generative Artificial Intelligence (Gen-Al) in soft-
ware development has expanded rapidly in recent years, influencing
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activities such as code generation, debugging, documentation, re-
quirements engineering, and test creation [14]. Rather than acting
only as auxiliary support, these tools have become integrated into
everyday development workflows, changing how software tasks
are executed and how technical effort is distributed. As developers
increasingly alternate between implementation activities and inter-
actions involving prompts, iterative refinement, and evaluation of
generated outputs, part of the development effort shifts from direct
artifact production toward interpretation, validation, and technical
decision-making.

This transformation challenges traditional interpretations of
software productivity. Conventional productivity indicators such
as lines of code, commits, and delivery speed were designed for
workflows centered on direct artifact production [6]. In Gen-Al-
assisted environments, however, substantial effort is devoted to
validating generated solutions, adapting outputs to project con-
texts, refining prompts, and assessing technical correctness [15].
Consequently, observable software artifacts may no longer fully
represent developer contribution.

Although previous studies report productivity gains associated
with Gen-Al adoption, most investigations remain focused on oper-
ational efficiency or developer perception [11]. Less attention has
been given to how software project leaders reinterpret productivity
and evaluate developer contribution as Gen-AI becomes part of
everyday development practices. Since productivity assessment
depends not only on measurable outputs but also on managerial
interpretation of quality, autonomy, problem-solving ability, and
technical judgment, Gen-Al may transform how contribution and
merit are recognized within development teams [12].

In this paper, we investigate how software project leaders per-
ceive developer productivity in contexts where Gen-AlI tools are
integrated into software development workflows. We conducted
a survey with 20 professionals involved in evaluating, managing,
or leading software development teams. The study examines per-
ceived changes in productivity, current evaluation criteria, and
expectations regarding developer performance in Gen-Al-assisted
environments.

The study is guided by the following research question: How
is the adoption of Gen-Al tools modifying the notion of productiv-
ity according to software project leaders’ perceptions? This study
contributes to ongoing discussions on software productivity in
Gen-Al-assisted environments by providing exploratory empirical
insights into how productivity assessment is becoming increasingly
interpretation-oriented rather than exclusively artifact-centered.

The remainder of this paper is organized as follows. Section 2
presents the background and related work. Section 3 describes
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the research method. Section 4 presents and discusses the study
results. Section 5 discusses the threats to validity. Finally, Section 6
concludes the paper and outlines directions for future work.

2 Background and Related Work

This section introduces the background necessary to understand
how Gen-Al is reshaping software development activities and pro-
ductivity evaluation. It also discusses existing studies on developer
productivity in Gen-Al-assisted environments and positions the
present work within the current literature.

2.1 Gen-Al-assisted Software Development

Recent advances in Generative Artificial Intelligence (Gen-Al) have
expanded the use of Gen-Al tools in software development activi-
ties, including code generation, debugging, documentation, require-
ments analysis, and information retrieval [16]. These tools are in-
creasingly integrated into everyday engineering practices through
continuous interaction between developers and generated outputs,
primarily mediated by natural language prompts that developers
iteratively refine according to tool responses [17].

As Gen-Al becomes part of software development workflows, de-
velopers increasingly alternate between requesting draft solutions,
reviewing generated suggestions, and deciding whether generated
outputs should be accepted, modified, or discarded. Although these
tools accelerate information retrieval and initial solution drafting,
recurring limitations such as hallucinated information, inaccurate
outputs, and incomplete contextual understanding require continu-
ous human verification and technical judgment [7]. Consequently,
part of software development effort is redistributed toward val-
idation, interpretation, refinement, and technical assessment of
generated outputs rather than direct implementation activities [9].

This redistribution challenges traditional interpretations of soft-
ware engineering productivity. Historically, productivity has been
inferred from observable artifacts such as lines of code, commits,
pull requests, and delivery speed [6]. In Gen-Al-assisted workflows,
however, these artifacts may no longer fully represent developer
contribution because substantial effort is devoted to validating gen-
erated solutions, assessing alignment with business requirements,
refining prompts, and evaluating technical correctness before ac-
cepting Al-generated outputs.

2.2 Productivity Evaluation in Gen-Al-assisted
Environments

Developer evaluation has traditionally combined quantitative indi-
cators with qualitative dimensions such as autonomy, collaboration,
communication, problem-solving ability, and technical decision-
making [5]. In Gen-Al-assisted environments, these qualitative
dimensions become increasingly important because productivity
depends not only on what developers produce, but also on how they
interpret, validate, and operationalize generated outputs [11]. This
perspective is particularly relevant for software project leaders, who
are responsible for interpreting productivity signals, evaluating de-
veloper contribution, and making decisions related to recognition,
promotion, and team performance management [1].

Recent research has investigated Gen-Al adoption in software
engineering from different perspectives, including usage patterns,
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perceived productivity, workflow acceleration, and developer ex-
perience. Existing studies report frequent use of Gen-AlI for code
generation, debugging, documentation support, requirements clari-
fication, and information retrieval, while also highlighting recur-
ring concerns involving inaccurate outputs, hallucinations, incom-
plete requirement understanding, and dependency risks [2]. These
limitations require continuous human supervision and technical
judgment [7], suggesting that the effects of Gen-AI extend beyond
operational acceleration and involve changes in how software work
is interpreted and validated.

Some recent studies have expanded this discussion by adopting
human-centered perspectives on productivity [10], examining the
redistribution of developer effort toward verification, oversight,
and other cognitively demanding activities [4], and discussing man-
agerial challenges associated with Gen-AlI adoption [13]. Despite
these advances, many approaches to assessing developer productiv-
ity still rely on self-reported productivity perception, operational
efficiency gains, or traditional repository-based metrics such as
commits and delivery speed [11]. As a result, they may not fully
capture the cognitive effort associated with interpreting, validating,
and refining Gen-Al-generated outputs. This limitation becomes
more evident when generated artifacts partially obscure the dis-
tinction between human contribution and automated assistance.
Recent work also suggests that heavy reliance on Gen-Al tools may
affect how expertise, ownership, and technical contribution are
inferred from repository activity and authored code [14].

Existing studies have advanced the understanding of Gen-Al
adoption by investigating productivity gains, developer experi-
ences, human-centered productivity dimensions, workflow changes,
repository-based productivity indicators, and managerial challenges.
However, they provide more limited insights into how software
project leaders reinterpret productivity when evaluating developer
contribution in Gen-Al-assisted environments. Rather than propos-
ing new productivity metrics or examining productivity from the
perspective of developers, our study investigates how those respon-
sible for evaluating software professionals understand productiv-
ity in Al-assisted software development. By focusing on software
project leaders’ evaluation criteria and managerial interpretation of
developer contribution, this work complements existing research
by addressing a managerial perspective that remains comparatively
less explored in the current literature.

3 Research Method

To investigate how the adoption of Gen-Al tools modifies the notion
of productivity according to software project leaders’ perceptions,
we conducted a survey study. Survey research is commonly used to
capture opinions and perceptions in a structured manner, enabling
the collection of comparable data across participants [8].

The study design followed the main stages of questionnaire-
based research discussed by Kitchenham and Pfleeger [8], including
definition of research objectives, questionnaire design, instrument
evaluation, data collection, and data analysis.

The research objectives were defined based on gaps identified
in the literature regarding how software project leaders perceive
developer productivity in Gen-Al-assisted environments. During
the design stage, the target population, questionnaire items, and
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data collection strategy were defined. A pilot study was conducted
to refine the questionnaire before its application.

Questionnaire Design. The target population consisted of pro-
fessionals in leadership roles responsible for evaluating software de-
velopers whose teams use Gen-Al tools in software development ac-
tivities. The questionnaire was designed to investigate perceptions
related to productivity in Gen-Al-assisted environments, including
usage context, perceived productivity changes, cognitive and orga-
nizational impacts, evaluation practices, productivity metrics, and
distinctions between human and Gen-Al-assisted productivity.

The instrument was implemented using Google Forms and con-
tained 49 questions distributed across thematic sections, as summa-
rized in Table 1. The questionnaire combined Likert-scale, multiple-
choice, and open-ended questions, enabling the collection of both
quantitative and qualitative data. Before accessing the question-
naire, participants received a consent form explaining the study
objectives, anonymity conditions, and voluntary participation. The
complete questionnaire is available in the supplementary material
repository.

Table 1: Questionnaire structure and question types

Section Question examples Type

Participant Profile Leadership role, software experience, orga- ~ Multiple-choice
nization type, work model

Gen-Al Usage Context Frequency of use, adopted tools, supported ~ Multiple-choice /

development activities Likert
Perceived  Productivity =~ Impact on delivery speed, code quality, re-  Likert / Open-ended
Changes work, documentation, learning, and effort

Cognitive Impacts Effects on focus, autonomy, confidence,  Likert/Open-ended
learning ability, and motivation
Effects on communication, mentoring, col-  Likert / Open-ended
laboration, and knowledge sharing
Developer Productivity ~ Importance of technical knowledge, collab-  Likert / Open-ended
Attributes oration, proactivity, critical thinking, and

problem solving before and after Gen-AI

adoption
Human vs Al-Assisted  Differences between human and AI-  Open-ended
Productivity assisted productivity
Evaluation Metrics and  Metrics used to evaluate productivity and ~ Multiple-choice /
Performance Assessment Gen-Al impact on evaluation criteria Open-ended

Organizational Impacts

Instrument evaluation. The questionnaire was reviewed by
two researchers and evaluated through a pilot study with one partic-
ipant, a team leader with more than 15 years of experience in a large
organization. The pilot study enabled the identification of issues
related to question clarity and structure. Based on this feedback,
minor adjustments were made to improve the instrument

Data Collection. The questionnaire was distributed through
LinkedIn, email invitations, and personal contacts between January
and February 2026. The average completion time was approximately
15 minutes. A total of 22 responses were collected. Two responses
were excluded from the analysis, one corresponding to the pilot
study and another due to corrupted data. The final dataset consisted
of 20 valid responses. All responses were collected anonymously,
and no sensitive data were requested.

Data Analysis. The collected data were analyzed using quan-
titative and qualitative approaches. For closed-ended questions,
statistical analysis was performed using Python to identify distribu-
tions and general trends in participants’ responses. For open-ended
questions, a thematic analysis [3] was conducted using Atlas.ti. The
analysis considered responses to 20 open-ended questions provided
by the 20 participants, resulting in a dataset comprising 68 codes
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and 412 coded quotations. The coding process involved identifying
recurring concepts through iterative refinement of the initial codes.
The resulting categories were consolidated based on the research
subquestions defined during the study design, supporting the inter-
pretation of findings in relation to the study objectives. The coding
was also reviewed by a second researcher to improve consistency
throughout the analysis.

4 Results and Discussion

This section presents the results of the study, including demographic
data, quantitative results, and qualitative insights derived from
participants’ responses.

4.1 Demographic Data

This study included 20 professionals involved in software devel-
opment leadership activities in teams that use Generative Artifi-
cial Intelligence (Gen-Al) tools during software development pro-
cesses. Participants occupied different leadership positions, includ-
ing Project Leaders (40%), Technical Leaders (25%), QA Leaders
(10%), Technical Coordinators (10%), Project Managers (10%), and
Engineering Managers (5%). These roles reflect responsibilities as-
sociated with technical decision-making, team coordination, and
delivery management.

Participants also reported acting in multiple software engineer-
ing domains, including product-related activities (45%), software
development (40%), quality engineering (15%), software architecture
(15%), DevOps/SRE/infrastructure (15%), machine learning (10%),
governance/PMO (10%), and information security (5%). This distri-
bution indicates that the study includes leaders operating across
both technical and coordination-oriented contexts.

Regarding professional experience in software development, par-
ticipants reported the following ranges: less than 2 years (10%),
between 2 and 5 years (30%), between 6 and 10 years (5%), between
11 and 15 years (5%), and more than 15 years (50%). A larger pro-
portion of participants therefore reported senior experience levels,
particularly above 15 years.

Participants also reported working in startups (20%), medium-
sized companies (30%), large enterprises (35%), and public institu-
tions (15%). Different working models were also represented, includ-
ing fully remote (40%), hybrid (45%), and fully on-site arrangements
(15%). This diversity provides an exploratory view of how produc-
tivity is interpreted across different organizational and leadership
contexts in Gen-Al-assisted software development environments.

4.2 Quantitative Results

This section presents the quantitative results regarding perceived
changes in productivity, technical aspects, cognitive factors, or-
ganizational dynamics, and evaluation criteria after the adoption
of Gen-Al tools. The analysis is based on Likert-scale responses
collected.

Overall perceptions of productivity change after the adoption
of Gen-Al were predominantly positive. Most responses were con-
centrated in the options indicating that productivity increased or
increased significantly after adoption. Neutral perceptions, indicat-
ing no perceived change in productivity, were also reported, while
no participants reported decreases in productivity. These results
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Figure 1: Perceived impacts of Gen-Al adoption on technical
aspects of software project teams

suggest that participants generally associate Gen-Al adoption with
positive impacts on software development productivity. However,
the results also indicate that productivity gains are not interpreted
only in terms of delivery acceleration, but increasingly in relation to
how developers use, validate, and operationalize generated outputs.

Regarding technical aspects, Figure 1 presents participants’ per-
ceptions of technical factors impacted by Gen-Al adoption. Overall,
delivery-related dimensions and software quality aspects showed
predominantly positive distributions, particularly regarding deliv-
ery speed, delivery consistency, documentation support, and techni-
cal learning. In contrast, perceptions regarding rework and required
effort presented greater variability, suggesting that although Gen-
AT accelerates software production activities, part of the effort is
redistributed toward validation, interpretation, and verification of
generated outputs. These findings reinforce the emerging process
of productivity reinterpretation, in which faster artifact generation
does not necessarily eliminate cognitive and technical effort.

Figure 2 presents participants’ perceptions regarding cognitive
factors impacted by Gen-AI adoption. Most responses were concen-
trated between “no change” and “increased,” particularly regard-
ing autonomy in problem solving, confidence in deliveries, work
organization, clarity of technical reasoning, and motivation and
proactivity. These dimensions are associated with how developers
interpret information, organize reasoning, evaluate alternatives,
and make technical decisions during software development, rather
than with the direct production of software artifacts. Accordingly,
these results suggest that leaders perceive Gen-Al as influencing not
only operational performance, but also how developers structure
solutions, organize reasoning, and conduct technical activities. In
contrast, focus, learning ability, and emotional stability presented
greater variability, indicating that cognitive impacts may differ
depending on individual experience levels and team contexts. To-
gether, the predominance of perceived improvements in these cog-
nitive dimensions suggests that productivity assessment becomes
increasingly associated with cognitive mediation activities rather
than only direct artifact production.

Organizational factors also presented distributions concentrated
mainly between “no change” and “increased,” as shown in Fig-
ure 3. Communication among team members, communication with
leadership, mentoring, participation in technical discussions, and
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Figure 2: Perceived impacts of Gen-Al adoption on cognitive
aspects of software project teams
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Figure 3: Perceived impacts of Gen-AI adoption on organiza-
tional aspects of software project team

knowledge sharing showed predominantly positive perceptions
after Gen-Al adoption. These findings suggest that collaborative
activities increasingly involve discussing, validating, and refining
generated outputs rather than only jointly producing software
artifacts. Interpersonal relationships presented more neutral dis-
tributions and greater variability, indicating that social dynamics
are less consistently affected by Gen-AlI adoption. Overall, lead-
ers perceive Gen-Al as influencing not only technical productivity,
but also collaborative and interpretative dimensions of software
development work.

The importance of developer attributes before and after the adop-
tion of Gen-Al was also evaluated. Traditional competencies such
as technical knowledge, domain knowledge, delivery speed, com-
munication, collaboration, organization, and engagement remained
consistently important according to participants. At the same time,
attributes such as autonomy;, critical thinking, and problem-solving
ability showed indications of increased importance after Gen-Al
adoption. These findings suggest that leaders increasingly value
developers’ ability to interpret, validate, and critically assess Al-
generated outputs in addition to directly producing software arti-
facts. This shift reinforces the idea that productivity signals become
progressively less centered on observable outputs alone and in-
creasingly dependent on interpretative assessments of contribution
and technical judgment.
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Participants also evaluated the influence of Gen-AlI on team de-
liveries. The results indicate that participants perceive Gen-Al as
having a strong influence on team deliveries. The most partici-
pants selected the category “high” (61.9%), followed by “very high”
(14.3%). Only one participant perceived a low influence, while no re-
sponses were registered for “very low” These findings suggest that
leaders widely recognize Gen-Al as significantly affecting delivery
dynamics, reinforcing perceptions of increased impact on develop-
ment speed, execution support, and overall delivery performance
in software engineering contexts.

Regarding productivity metrics, the results indicate that partici-
pants still rely on a combination of technical, delivery-oriented, and
behavioral metrics to evaluate developer productivity. The most
frequently adopted metrics include technical quality (95.2%), client-
perceived quality (76.2%), delivery speed (71.4%), quantity of deliv-
ered tasks (66.7%), and collaborative behavior (66.7%). Regarding
the perceived influence of Gen-Al on these evaluation metrics, most
participants selected the positive range of the scale, particularly
“positively” (52.4%) and “very positively” (14.3%). These findings
suggest that leaders perceive Gen-Al as influencing not only opera-
tional performance indicators but also broader dimensions related
to software quality, collaboration, and delivery effectiveness.

4.3 Qualitative Results

Gen-Al was frequently described as changing the meaning of pro-
ductivity by accelerating execution while shifting effort toward
validation and interpretation. P8 stated that Gen-Al contributes by
“reducing the time for research and projects,” associating produc-
tivity gains with faster information retrieval and solution drafting.
Similarly, P3 explained that “the professional can filter exactly what
they want to learn through Gen-Al without the need to search
through documentation or forums,” highlighting that productivity
gains are tied to selective knowledge acquisition. These accounts
suggest that productivity becomes linked to reduced exploration
time and faster problem framing, rather than only increased deliv-
ery volume.

However, participants also described tensions between speed
and quality. P14 reported that “the Gen-AlI delivers very quickly
[...] Thave noticed lack of care when submitting pull requests, often
missing developer testing and self-review,” adding that develop-
ers sometimes “rewrite code almost like a ctrl + ¢ / ctrl + v’ This
description connects acceleration with reduced review rigor and
increased rework. In this sense, faster output does not necessarily
translate into improved productivity, as validation effort becomes
part of the work. Productivity therefore appears mediated by the
balance between generation speed and verification effort, reinforc-
ing the emerging process of productivity reinterpretation identified
throughout the study.

The shift toward interpretation and validation also emerged in
relation to technical judgment. P11 stated that “depending on the
complexity of the work, it is possible to identify who is acting only
at a basic level even using Gen-Al assistance,” indicating that per-
formance evaluation moves beyond output toward understanding.
P15 similarly noted that “Gen-AI has patterns and I can differenti-
ate individual authorship [...] without so much code optimization,”
suggesting that developers increasingly assess the structure and
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coherence of generated solutions. These accounts indicate that
productivity becomes associated with the ability to interpret and re-
fine Gen-Al-generated outputs rather than only directly producing
software artifacts.

Changes in learning dynamics were also emphasized. P3 de-
scribed Gen-Al as enabling targeted learning, stating that develop-
ers can “filter exactly what they want to learn,” while P9 highlighted
a contrasting perception, noting that “the human intellectual ca-
pacity is reduced to depend on Gen-AlL” These responses illustrate
a tension between cognitive support and dependency. Gen-Al re-
duces the effort required to access knowledge, but may also reduce
the depth of engagement with technical problems. Productivity
therefore becomes linked to how developers balance assistance and
understanding.

Participants also described changes in collaboration practices. P4
explained that developers working in pairs now “debate the results
of the problems solved by Gen-AI,” indicating that interaction shifts
from join production to evaluation and refinement of generated out-
puts. Collaboration becomes less centered on constructing solutions
together and more focused on discussing alternatives, validating
reasoning, and adjusting prompts. This suggests that Gen-AI alters
the focus of collaboration without eliminating it.

Differences across experience levels also emerged. P14 described
that a team composed of trainees experienced “lack of care [...]
many times missing self-review [...] problems that end up blocking
the pipeline,” indicating that Gen-Al reliance may affect learning
trajectories. This description suggests that productivity becomes
uneven across seniority levels, as experienced developers may better
interpret outputs while less experienced developers may rely more
heavily on generated solutions.

Participants also indicated that evaluation practices are chang-
ing. P11 emphasized that it is possible to distinguish levels of un-
derstanding even with Gen-Al support, while P18 reported that
expectations increased after Gen-Al adoption, stating that “No, I
already got used to the increase” These responses indicate that
productivity is no longer evaluated only by output, but also by how
developers use Gen-Al and demonstrate understanding. Evaluation
therefore becomes more interpretive and contextual, particularly in
environments where observable artifacts no longer fully represent
human contribution.

Taken together, the qualitative results indicate that Gen-AlI re-
shapes productivity by shifting emphasis from production to medi-
ation. Participants described productivity in terms of speed, valida-
tion effort, understanding, and interpretation of Gen-Al-generated
outputs. These dimensions appear intertwined, suggesting that pro-
ductivity in Gen-Al-assisted development becomes less directly ob-
servable and increasingly dependent on human judgment. Overall,
the findings suggest an ongoing process of productivity reinterpreta-
tion, in which traditional output-based productivity signals become
progressively less representative of actual developer contribution
in Gen-Al-assisted software engineering environments.

5 Threats to Validity

As with any questionnaire-based study, this work is subject to
threats to validity [18].
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Regarding construct validity, one concern is whether the ques-
tionnaire adequately captures how Gen-Al adoption modifies pro-
ductivity interpretation in software development teams. To mitigate
this threat, the instrument was designed according to the research
objectives, covering technical, cognitive, and organizational dimen-
sions of productivity. It combined closed-ended, Likert-scale, and
open-ended questions, and was refined through a pilot study with
an experienced software team leader.

Internal validity may be affected by response bias, since the study
relies on self-reported perceptions rather than direct observation of
team performance. Participants may interpret productivity changes
according to local practices, organizational culture, and personal
beliefs regarding Gen-AlI adoption. In addition, the study captures
retrospective perceptions rather than directly comparing produc-
tivity evaluation before and after Gen-Al adoption over time. Social
desirability bias may also influence responses involving merit at-
tribution, dependency on Gen-Al, and fairness in evaluation. To
mitigate these threats, participation was voluntary, responses were
anonymous, and the questionnaire avoided leading formulations.

External validity concerns the generalization of findings. The
study involved 20 leaders from software development and main-
tenance contexts in Brazil, providing exploratory evidence rather
than statistical generalization. Participants were recruited through
LinkedIn, email invitations, and personal contacts, which may have
favored professionals more willing to participate in discussions
about Gen-Al adoption. Consequently, leaders with less favorable
perceptions of Gen-Al may be underrepresented in the sample. Or-
ganizational maturity, team structure, and intensity of Gen-AI adop-
tion may also influence how productivity is interpreted. Therefore,
the findings should be understood as recurring patterns perceived
by practitioners rather than universal conclusions.

Conclusion validity concerns the interpretation of quantitative
and qualitative evidence. The sample size limits the analysis to
descriptive and interpretive perspectives, and qualitative coding
may be influenced by researchers’ interpretation. To mitigate this
threat, the coding process followed a consistent structure aligned
with the research questions, was reviewed by a second researcher,
and combined quantitative and qualitative evidence to strengthen
the consistency of the interpretations.

Despite these limitations, the study provides exploratory ev-
idence of how software project leaders reinterpret productivity
in Gen-Al-assisted software engineering environments and estab-
lishes a foundation for future studies involving broader samples
and complementary empirical methods.

6 Conclusion and Future Work

This study investigated how software project leaders perceive de-
veloper productivity in Gen-Al-assisted software development envi-
ronments. From the perspective of those responsible for evaluating
developer performance, productivity extends beyond observable
outputs such as code volume, commits, or delivery speed. Instead,
project leaders increasingly associate developer productivity with
activities related to validation, interpretation, technical judgment,
and the effective use of Gen-AlI tools.

The quantitative and qualitative results consistently indicate that
leaders are also adopting new evaluation criteria, placing greater
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importance on autonomy, problem-solving ability, and the critical
assessment of generated outputs while distinguishing developer
contribution through interpretation and validation activities rather
than output alone. Collectively, these results suggest that Gen-Al
is reshaping expectations regarding developer performance, partic-
ularly in contexts where Al-generated outputs require continuous
human supervision and validation.

This study contributes to ongoing discussions on software pro-
ductivity by providing exploratory evidence of an emerging pro-
cess of productivity reinterpretation in Gen-Al-assisted software
engineering environments. Unlike previous studies that primarily
examine productivity gains, developer perceptions, or operational
efficiency associated with Gen-AI adoption, this work investigates
how software project leaders interpret developer productivity and
evaluate developer contribution in Al-assisted software develop-
ment. Rather than proposing new productivity metrics, the study
suggests that traditional output-based productivity signals alone
may no longer fully capture developer contribution in contexts
where software production increasingly depends on interaction,
validation, and collaboration between developers and Gen-Al sys-
tems. Instead, Gen-Al appears to redistribute part of software work
toward validation, interpretation, technical judgment, and other
cognitive activities that are less directly observable through con-
ventional software engineering metrics.

The findings also suggest that current transformations may rep-
resent an early stage of broader changes in software engineering
work. While this study investigated environments where Gen-Al
primarily acts as development assistance, emerging agentic soft-
ware engineering scenarios may further intensify the separation
between observable outputs and actual human contribution. In
contexts involving autonomous agents, multi-agent collaboration,
automated artifact generation, and Al-mediated development work-
flows, traditional productivity indicators may become even less
representative of human reasoning, validation effort, and decision-
making activities.

Future research should investigate how these emerging produc-
tivity signals evolve across different organizational contexts, levels
of Gen-Al adoption, and software engineering practices. Longitu-
dinal and observational studies may further clarify how evalua-
tion criteria change over time and help establish evidence-based
approaches for assessing developer contribution in increasingly
Al-assisted software development environments.

Artifact Availability

Research artifacts are available at the following repository: Figshare.
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