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Abstract

Generative Al agents, powered by generative artificial intelligence (also known
as generative Al) technology, possess remarkable emergent intelligence capabili-
ties that can help humans break through mental sets, becoming new members of
corporate new product development teams—generative Al teammates. However,
their effectiveness in commercial practice and impact on team creativity remain
controversial. This study follows the theoretical logic framework of the team ef-
fectiveness IPO model and, focusing on the three stages of “divergent-convergent-
formation” in team new product idea generation, conducts three sub-studies to
deeply investigate the impact of generative Al teammates on team new product
idea generation performance from a team perspective. Specifically, Sub-study 1
focuses on the idea divergence stage, investigating the cognitive fixation mech-
anism underlying the inhibitory effect of generative AI teammates from the
perspective of team task processes, and identifying mitigation strategies; Sub-
study 2 examines the idea convergence stage, exploring the social identification
mechanism behind the strengthening effect of generative Al teammates from
the perspective of team affective processes, and proposing enhancement strate-
gies; Sub-study 3 targets the idea formation stage, systematically exploring the
double-edged sword effect of generative Al teammates and constructing corre-
sponding coping strategies. This study breaks through the research limitations
of previous studies that only examined the impact of Al agents at the individ-
ual level, extending human-AI collaboration strategies from the one-person-one-
machine context to the multi-person-one-machine scenario, thereby providing
not only practical insights for corporate new product development teams to ef-
fectively utilize generative Al teammates, but also important decision-making
references for the Chinese government to comprehensively implement the “AI+”
initiative.
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Abstract: Generative Al agents, powered by generative artificial intelligence
(also known as generative AI) technology, exhibit remarkable emergent intel-
ligence capabilities that can help humans break through cognitive fixedness,
positioning them as new members of corporate new product development teams
—generative Al teammates. However, their practical effectiveness and impact
on team creativity remain contentious. Following the theoretical logic of the
Input-Process-Output (IPO) model of team effectiveness, this study investigates
the influence of generative Al teammates on team performance in new product
idea generation from a team perspective. Based on the three distinct phases
of new product idea generation—divergence, convergence, and formation—this
research comprises three sub-studies. Sub-study 1 focuses on the divergence
phase, exploring the cognitive fixation mechanism underlying the inhibitory ef-
fect of generative Al teammates from the perspective of team task processes
and identifying related mitigation strategies. Sub-study 2 addresses the conver-
gence phase, examining the social identification mechanism behind the enhanc-
ing effect of generative Al teammates from the perspective of team affective
processes and proposing related enhancement strategies. Sub-study 3 targets
the formation phase, systematically exploring the double-edged sword effect
of generative Al teammates and constructing corresponding coping strategies.
This research advances beyond prior studies limited to the individual level by
extending human-AI collaboration strategies from one-human-one-Al contexts
to multi-human-one-Al scenarios. The findings not only provide practical in-
sights for NPD teams seeking to effectively utilize generative Al teammates but
also offer significant decision-making references for the Chinese government in
implementing the “Al+” initiative.

Keywords: generative artificial intelligence, new product development team,
new product idea generation, human-Al team collaboration strategy
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1. Research Background and Problem Statement

Technology is the primary productive force. As the representative of cutting-
edge technology, generative Al agents powered by generative artificial intelli-
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gence technology possess astonishing emergent intelligence capabilities and are
leading a new round of technological revolution and industrial transformation.
With breakthrough advances in underlying algorithmic models such as Gen-
erative Adversarial Networks (GANs), Variational Autoencoders (VAEs), and
Transformer models, generative Al agents manifesting as embedded intelligent
tools (e.g., DeepSeek, ChatGPT), virtual robots (e.g., iFlytek virtual humans,
Soul Machines?), and physical robots (e.g., Sophia3, Mika ) can rapidly gen-
erate new content in various forms including text, images, audio, and video,
demonstrating high-efficiency, diversified content creation capabilities (Luo et
al., 2023). Facing this major historical opportunity of generative Al technologi-
cal development, China’ s “New Generation Artificial Intelligence Development
Plan” emphasizes the necessity of large-scale promotion of Al new technology ap-
plications in enterprises’ core business areas such as design, production, and man-
agement to build new organizational structures and operational modes. “Al+”
was also written into the “2024 Government Work Report” for the first time.

Because generative Al agents can not only interact bidirectionally with humans
using natural language but also leverage global information to rapidly create
new content and help humans break through cognitive fixedness, enterprises
have widely applied them to creative practices in new product development
teams, enabling multiple human team members to simultaneously engage in
team-based interaction with generative Al agents to jointly generate new prod-
uct ideas (He et al., 2022; Xu et al., 2024). This has created a new multi-
human-one-Al collaboration scenario. Generative Al agents have thus become
important new members of enterprise new product development teams—genera-
tive Al teammates (as shown in Figure 1

Figure 1: Figure 1

). For example, ChatGPT, a typical representative of generative Al agents,
launched a team function (ChatGPT Team) that allows multiple human team
members to share the same ChatGPT dialogue box and simultaneously engage
in team-based interaction with it . In other words, this group-chat-like function
enables all human team members to see in real-time the interaction content
between other members and ChatGPT and participate in further interactive
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discussions about this content at any time. In this context, ChatGPT plays the
role of an independent team member and becomes a new partner for human
members’ teamwork (Xu et al., 2024). Additionally, virtual robots developed
by Soul Machines have become important virtual members of human teams,
capable of independently participating in team interaction and cooperation like
human team members (Dennis et al., 2023). Supported by this technology,
Stitch Fix has allowed generative Al agents to join designer teams to co-design
new clothing (Harreis et al., 2023), and a British retailer’ s creative team has
designed entirely new content marketing solutions together with generative Al
teammates (Raisch & Fomina, 2024).

Although generative Al teammates are gradually becoming important new mem-
bers of corporate new product development teams, their practical effectiveness
has been less than satisfactory, and their impact on team creativity remains
controversial. For instance, creative designs generated by fashion enterprise
creative teams with generative Al teammates have been questioned for lacking
creative soul (Harreis et al., 2023), artworks co-created by human members of
art design teams with Midjourney have been criticized for lacking emotional
expression (Hutson, 2023), GitHub Copilot joining teams has instead led to
software development teams designing code with difficult-to-detect vulnerabili-
ties (Nataraj, 2022), and the addition of generative Al teammates may prevent
digital advertising enterprise creative teams from ever designing blockbuster
advertising slogans again (Clarke & Chamorro-Premuzic, 2023). Moreover, pre-
liminary research also indicates that ChatGPT usage narrows human creativity
differences (Noy & Zhang, 2023), and physical intelligent robot teammates cause
human team members to exhibit a “conformity effect” (Qin et al., 2022).

GitHub Copilot is a generative Al programming tool jointly launched by Mi-
crosoft and OpenAl.

While generative Al teammates can help human team members break through
cognitive fixedness and should theoretically enhance creativity in corporate new
product development teams, why has practical effectiveness been less than sat-
isfactory? What exactly are the mechanisms through which generative Al team-
mates influence team new product idea generation? How can new product de-
velopment teams effectively utilize generative Al teammates to enhance creative
performance? Clearly, these questions represent not only important practical
management issues faced by enterprises but also significant obstacles to whether
China can effectively guide enterprises to apply Al new technology in core busi-
ness areas and achieve the strategic goals of the new generation Al development
plan as scheduled.

Unlike human team members, generative Al teammates possess unique cogni-
tive and social characteristics. Their addition changes the team composition of
new product development teams and may profoundly affect the team processes
of human team member interaction and cooperation (Dennis et al., 2023), as
well as the team’ s final new product idea generation performance. Specifically,
although generative Al teammates demonstrate human-like understanding and
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creative abilities (Li & Deng, 2023), they differ fundamentally from human team
members in cognitive approaches and content creation logic (Raisch & Fomina,
2024). Their super-strong information processing and logical elaboration capa-
bilities may affect human team members’ thinking and interaction (Brodbeck
et al., 2007). Meanwhile, generative Al teammates can interact with human
team members using natural language but belong to completely different so-
cial categories (Zlotowski et al., 2017). Their unique social characteristics may
also influence human team members’ social interaction and cooperation (Dennis
et al., 2023). Therefore, as new members of new product development teams,
generative Al teammates, with their distinct individual characteristics, change
the team’ s original composition and may profoundly affect human team mem-
bers’ interaction and cooperation, as well as the team’ s final new product idea
generation performance.

Unfortunately, existing research has paid insufficient attention to the role of
generative Al teammates in new product development teams, neither system-
atically analyzing how they reshape interaction and cooperation mechanisms
among human members nor exploring strategies for multi-human-one-AI collab-
oration practices. Specifically, existing research has focused on all-human new
product development teams, examining the effects of team composition charac-
teristics and individual member traits, such as the influence of team members’
professional fields and cognitive diversity (Criscuolo et al., 2017) and the roles
played by creative members and detail-oriented members (Miron-Spektor et al.,
2011), while lacking focused attention to generative Al teammates as new mem-
bers of new product development teams (Wu et al., 2023). Second, research has
emphasized revealing Al agents’ influence mechanisms on individual psychology
or behavior at the individual level, such as helping individuals overcome rigid
thinking and cognitive path dependence (Yi et al., 2023) but also enhancing indi-
viduals’identity threat (Ztotowski et al., 2017) and job threat perceptions (Wang
et al., 2019), without revealing from the team level the mechanisms through
which generative Al teammates affect human members’ team interaction and
cooperation. Third, research has primarily focused on one-human-one-AI collab-
oration strategies, such as Al agent-assisted mode, Al agent cooperation mode,
and Al agent-led mode (Fugener et al., 2022), neglecting multi-human-one-Al
collaboration scenarios.

Thus, although generative Al teammates have become new team members and
new product development teams have consequently adopted new team models,
existing research has not yet addressed how the cognitive and social charac-
teristics that differentiate generative Al teammates from human members will
affect team processes of human teammate interaction and cooperation and the
team’ s final new product idea generation performance. Existing research has
called on scholars to jointly investigate the impact of generative Al agents on
human social interaction and cooperation and to construct multi-human-one-Al
collaboration strategies (Xu et al., 2024; Dennis et al., 2023).

Based on this, this study takes the impact of generative Al teammates on team
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new product idea generation performance from a team perspective as its re-
search object. It will reveal the mechanisms through which generative Al team-
mates affect human team members’ interaction and cooperation from a team
process perspective, construct multi-human-one-Al collaboration strategies, and
provide theoretical insights and practical implications for new product develop-
ment teams to rationally utilize generative Al teammates and for the Chinese
government to implement the “AI+” initiative.

2.1 New Developments in AIl: Generative AI-Related Re-
search

Artificial intelligence (also known as AI) technology is one of the most promi-
nent cutting-edge technologies in the world today. Undoubtedly, AI technology
development will bring disruptive impacts to social production efficiency, enter-
prise value creation models, and even human lifestyles (Li et al., 2023; Yao et
al., 2024). Existing domestic and international research has meticulously traced
the development history of Al technology and preliminarily explored the new
characteristics of generative Al agents.

First, existing research has meticulously traced the development history of Al
technology, recognizing the evolution from analytical Al technology to genera-
tive Al technology. Early AI technology mainly focused on supervised and un-
supervised machine learning, known as analytical Al technology. At that time,
the underlying algorithmic models of Al technology mainly included neural net-
works, genetic algorithms, and decision trees, relying on structured data for
model construction to complete fast, accurate, and repeatable simple decision-
making (Duan et al., 2019; Shrestha et al., 2019), primarily applied to domain-
specific decision support such as financial forecasting and medical diagnosis.
With breakthrough advances in algorithmic models such as Generative Adver-
sarial Networks (GANSs), generative Al agents manifesting as embedded intel-
ligent tools, virtual robots, and physical robots possess high-efficiency, diversi-
fied content creation capabilities, marking the evolution of Al technology from
analytical Al that could only analyze and predict to generative AI capable
of completing creative content output through complex modeling (Dwivedi et
al., 2023). Compared with analytical AI technology, generative AI technology,
through complex algorithmic models such as large language models and Long
Short-Term Memory (LSTM) models, not only endows generative Al agents
with the ability to communicate bidirectionally with humans using natural lan-
guage but also grants them the creative potential to break through human
cognitive limitations (Kushwaha & Kar, 2021).

Second, existing research has preliminarily explored the new characteristics of
generative Al agents, portraying their basic features from both cognitive and
social aspects. From the cognitive perspective, although generative Al agents
demonstrate human-like understanding and creative abilities (Li & Deng, 2023),
they differ significantly from humans in cognitive approaches. On one hand,
generative Al agents acquire information based on massive data analysis, theo-
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retically possessing global knowledge. This enables generative Al agents’ content
creation to not be limited by cognitive path dependence. On the other hand, the
essence of generative Al agents’ content creation is probability-based knowledge
recombination, lacking intuition based on unconscious processing of experience.
This means that although generative Al agents may surpass humans in informa-
tion processing and knowledge recombination, humans still have irreplaceable
advantages in truly creative tasks requiring intuitive thinking and imagination
(Raisch & Fomina, 2024). From the social perspective, although generative Al
agents have the communication ability to interact bidirectionally with humans
using natural language, their lack of perceived goodwill may profoundly affect
human social interaction and cooperation (Dennis et al., 2023). Human social
interaction and cooperation are extremely complex, including not only verbal
communication but also non-verbal communication and emotional expression.
Analytical Al technology, as a simple decision support tool, had very limited
impact on human social interaction and cooperation, mainly confined to spe-
cific application domains (Shrestha et al., 2019). In contrast, generative Al
agents supported by generative Al technology have the potential to profoundly
affect human social interaction and cooperation, particularly in industries such
as education, entertainment, and creativity (Dennis et al., 2023).

2.2 Team New Product Idea Generation-Related Research

Given that teams can not only break through individual cognitive limitations
but also generate unexpected new ideas through member interaction and cooper-
ation, enterprises typically form teams to generate new product ideas. Existing
domestic and international research has deeply explored team new product idea
generation, but generative Al teammates, as new members of new product de-
velopment teams, and how their different characteristics from human members
affect interaction and cooperation among human teammates and the team’ s
final new product idea generation performance, remain to be explored.

First, existing research has focused on all-human new product development
teams, deeply examining how team composition characteristics and individual
member traits affect new product idea generation performance. From the per-
spective of composition characteristics, the professional fields and cognitive di-
versity of new product development teams significantly enhance their creative
performance (Criscuolo et al., 2017). From the perspective of individual mem-
ber traits, creative team members can effectively enhance the novelty of team
new product ideas, while detail-oriented team members hinder the generation
of highly novel new product ideas (Miron-Spektor et al., 2011).

Second, existing research has begun to examine the impact of Al agents on
new product idea generation performance, attempting to explore their overall
effects through case studies. Xiao et al. (2018) treated AI agents as digital
avatars of ordinary consumers and explored through case studies how Al agents
providing ordinary consumer demand information to new product development
teams enhances new product idea generation performance. However, this study
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only treated Al agents as information provision tools, not as new members of
new product development teams. Building on this, Wu et al. (2023) explored
through case studies the new product idea generation model of human-ATI agent
collaboration. However, this study mainly examined the impact of Al agents
on new product idea generation from the individual level, without investigating
from the team level the mechanisms through which generative Al teammates
affect team new product idea generation performance.

2.3 Human-AI Collaboration-Related Research

As AT technology has evolved from analytical Al to generative AI, Al agents
have transformed from simple decision support tools to collaborative partners
for humans (He et al., 2022). Consequently, the impact of Al agents on human
psychology and behavior, as well as human-Al collaboration strategies, has at-
tracted high attention from domestic and international scholars (Xu et al., 2024).
However, the mechanisms through which generative Al teammates affect human
team members’ interaction and cooperation, and multi-human-one-Al collabo-
ration strategies, remain to be deeply explored.

First, existing research has examined the impact of Al agents on human in-
dividuals from psychological and behavioral perspectives. Psychologically, the
development and popularization of Al technology have incorporated machine
intelligence beyond humans into human society, threatening not only human
individuals’ perceived uniqueness (Zlotowski et al., 2017) but also inevitably
raising concerns about job issues and increasing job threat perceptions (Wang
et al., 2019; Hentout et al., 2019). Meanwhile, Al agent usage also negatively
affects human individuals’ psychological trust in emotional states and social
needs, leading humans to either over-rely on Al agents, resulting in “algorithm
appreciation,” or dislike AT agents, resulting in “algorithm aversion” (Luo et
al., 2023). Behaviorally, Al agents can help human individuals overcome rigid
thinking and escape cognitive path dependence (Yi et al., 2023), solving prob-
lems from more diverse perspectives, but Al agents’ human-likeness also affects
human individuals’ emotional connection and subsequent collaborative behavior
(Mahzoon et al., 2019).

Second, existing research has explored one-human-one-Al collaboration strate-
gies from the perspectives of Al agents’ roles and functions. Regarding Al
agents’ roles, human-AI collaboration modes can be distinguished into three
types: Al agent-assisted mode, Al agent cooperation mode, and Al agent-led
mode (Ren & Liu, 2017; Fugener et al., 2022; Metcalf et al., 2019). Regarding Al
agents’ functions, Al agents can play four different roles—substitution, augmen-
tation, modification, and reshaping—during human-AT collaboration (Metcalf et
al., 2019).

Third, existing research has begun to examine multi-human-one-Al scenarios
where Al agents participate as independent team members in team interaction
and cooperation with multiple human members (Xu et al., 2024) and prelimi-
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narily explored the impact of AI agents on social interaction and cooperation
among human teammates within teams (Dennis et al., 2023). For example,
when human members perceive that Al teammates lack goodwill, team conflict
levels may increase significantly (Dennis et al., 2023). However, related research
has just begun, and many issues regarding the impact and internal mechanisms
of Al teammates at the team level and multi-human-one-Al collaboration strate-
gies urgently require scholars to conduct in-depth investigations (Xu et al., 2024;
Dennis et al., 2023).

2.4 Team Effectiveness Model-Related Research

The team effectiveness model, also known as team effectiveness theory, is a
theoretical framework focusing on how individual team member characteristics
and various resources provided by enterprises to teams, through team members’
interdependence and collaboration, affect team performance. According to the
team effectiveness model, team process, as the key mediating mechanism con-
necting team inputs and team outputs, mainly comprises two core dimensions:
task process and affective process. Team task process refers to the cognitive
interaction process through which team members jointly complete team tasks
or work, while team affective process refers to the socio-emotional interaction
process through which team members establish, enhance, and regulate team
psychological and emotional states (Mathieu et al., 2008).

Although research on team effectiveness models has continuously deepened since
the 1960s, with theoretical frameworks continuously improved (Klotz et al.,
2014), these models have consistently adopted an instrumental view of tech-
nology factors, treating them only as team support tools and examining their
moderating roles in the theoretical framework. Currently, generative Al team-
mates have become important new members of corporate new product develop-
ment teams and, with their cognitive and social characteristics different from
human team members, have changed the team’ s original composition, poten-
tially profoundly affecting team processes of human team member interaction
and cooperation and, ultimately, team performance. Therefore, researchers ur-
gently need to break through existing limitations of team effectiveness model
research and treat generative Al teammates (technology factors) as team inputs
to examine their direct effects on team processes and, ultimately, team outputs.

2.5 Summary

With breakthrough advances in underlying Al algorithmic models, generative
AT agents can independently participate in team interaction and cooperation
with multiple human members like human team members, becoming new part-
ners for human teamwork (Xu et al., 2024), forming a new multi-human-one-AI
collaboration scenario (Dennis et al., 2023). Supported by this technology, en-
terprises have widely adopted generative Al agents as important new members
of new product development teams—generative Al teammates. However, gener-
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ative Al teammates differ fundamentally from human team members in cogni-
tive characteristics such as content creation logic (Raisch & Fomina, 2024) and
social characteristics such as social categories (Zlotowski et al., 2017). Their
addition changes the original team composition of new product development
teams, potentially profoundly affecting team processes of human team member
interaction and cooperation and, ultimately, team new product idea generation
performance. Unfortunately, existing research presents a triple disconnect: first,
new product development team research is confined to all-human scenarios, ne-
glecting new team models with AT agents; second, Al agent research remains
at the individual level, lacking a team-level perspective; third, human-Al col-
laboration research is limited to dyadic human-Al interaction, not extending
to multi-agent human-Al teams. This fragmented state prevents accurate as-
sessment of generative Al teammates’ team value in new product development
teams: it cannot explain how they affect innovation performance by changing
human team members’ coguitive interaction (e.g., idea stimulation), nor can
it guide the design of multi-human-one-AI collaboration strategies. Meanwhile,
reconstructing the team effectiveness model theoretical framework to include
technology factors has become imperative.

3 Research Framework

This study takes the impact of generative Al teammates on team new product
idea generation performance as its research object. Based on the theoretical
logic of the team effectiveness IPO model and focusing on the three phases of
“divergence-convergence-formation” in team new product idea generation, this
research designs three sequentially progressive sub-studies, as shown in Figure
2

Study 1: The inhibitory mechanism and mitigation strategies of gen-
erative AI teammates on team idea divergence. Team new product idea
generation begins with the idea divergence phase, where members seek as many
diverse solutions as possible to a specific problem through different approaches
and methods. The diversity of members’ proposed ideas determines team per-
formance in this phase. Study 1 intends to explore, from the team task process
perspective, the inhibitory effect of generative Al teammates on the diversity of
human members’ idea generation and its internal mechanism. The study will
reveal the mediating role of team cognitive fixation and examine the moderating
role of team collaboration mode on the inhibitory effect.

Study 2: The enhancing mechanism and strengthening strategies of
generative AI teammates on team idea convergence. The idea conver-
gence phase is the intermediate stage of team new product idea generation,
where team members’ idea selection aggregation determines team performance.
Study 2 intends to explore, from the team affective process perspective, the
enhancing effect of generative Al teammates on human members’ idea selection
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Figure 2: Figure 2

aggregation and its internal mechanism. The study will reveal the mediating
role of team social identification and examine the strengthening role of team
diversity beliefs on the enhancing effect.

Study 3: The double-edged sword effect and coping strategies of hu-
man members’ creative interaction in generative AI teammate teams
on new product idea performance. Team new product idea generation fi-
nally reaches the idea formation phase, where team members reach consensus
on an optimal solution after experiencing idea divergence and convergence. Idea
generation speed and quality are the ultimate manifestations of team new prod-
uct idea performance. Building on Studies 1 and 2, Study 3 intends to explore
the enhancing effect of human members’ creative interaction (idea generation
diversity and idea selection aggregation) in generative Al teammate teams on
idea generation speed, the diminishing effect on idea generation quality, and
their internal mechanisms. The study will also examine the moderating role of
generative Al skills training.

It should be specifically noted that the team idea divergence phase and idea
convergence phase are two mutually influential and co-evolving stages, and
team task process and affective process are two interdependent and continu-
ously transforming team processes. However, due to limited space, this study
does not explore the interaction between these two phases of idea generation
and these two processes of team interaction, leaving this for future in-depth
research.

chinarxiv.org/items/chinaxiv-202506.00081 Machine Translation


https://chinarxiv.org/items/chinaxiv-202506.00081

ChinaRxiv [f)]

3.1 Study 1: The Inhibitory Mechanism and Mitigation
Strategies of Generative AI Teammates on Team Idea Di-
vergence

Team new product idea generation begins with the idea divergence phase, where
members seek as many diverse solutions as possible to a specific problem through
different approaches and methods (Kaufman & Beghetto, 2009). The diversity
of members’ proposed ideas determines team performance in this phase. Study 1
intends to deeply explore, from the team task process perspective, the inhibitory
effect of generative Al teammates on the diversity of human team members’ idea
generation, reveal the mediating role of team cognitive fixation, and examine the
moderating role of team collaboration mode. The theoretical model of Study 1
is shown in Figure 3 [FIGURE:3].

Existing research indicates that although generative Al teammates demonstrate
human-like understanding and creative abilities (Li & Deng, 2023), they still dif-
fer significantly from human team members in cognitive approaches. On one
hand, generative Al teammates acquire information based on massive data anal-
ysis, theoretically possessing global knowledge and unrestricted content creation
from path dependence (Raisch & Krakowski, 2021). This enables generative Al
teammates’ unrestricted information processing capabilities to allow them to
search broader information spaces than human teammates and propose more
diverse solutions based on analysis, association, and recombination logic (Alavi
& Westerman, 2023; Raisch & Fomina, 2024). On the other hand, the essence of
generative Al teammates’ content creation is probability-based recombination
of existing information, which cannot completely jump out of the information
space generated by existing data analysis to truly create unprecedented knowl-
edge (Clarke & Chamorro-Premuzic, 2023). Therefore, compared with gener-
ative Al teammates, human teammates still have advantages in creating truly
novel problem solutions due to their intuition based on unconscious processing
of past experiences (Kihlstrom, 1987) (Raisch & Fomina, 2024).

Although at the individual level, generative Al agents can, through their super-
strong information processing and recombination capabilities, form new associ-
ations among existing information and propose diverse problem solutions that
open human individuals’ eyes (Alavi & Westerman, 2023), thereby helping hu-
man individuals overcome rigid thinking and escape cognitive path dependence
(Yi et al., 2023). However, at the team level, compared with human teammates,
generative Al teammates’ super-strong information analysis, recombination, and
tracing capabilities are more conducive to persuading other human team mem-
bers to believe their viewpoints through data analysis, information association,
and logical evidence elaboration (Brodbeck et al., 2007), thereby limiting human
team members’ thinking (Zhou, 2021) and prompting the entire team to form a
consistent cognition regarding solutions to a specific problem. Moreover, gener-
ative Al teammates’ super-strong data analysis and logical evidence elaboration
capabilities may also lead teams into a state of data and logical verification,
which is not conducive to other human team members proposing their unique
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intuitions about a specific problem (Brodbeck et al., 2007), because human in-
tuition arises from unconscious processing of past experiences (Kihlstrom, 1987)
and is difficult to explain with data and logic why a person has such intuition
and why one person’ s intuition differs from another’ s (Eling et al., 2015). In
other words, compared with human teammates, generative Al teammates not
only prompt other human team members to form consistent cognitions about
solutions to a specific problem but may also hinder them from proposing their
unique ideas. At this point, the team’ s cognitive diversity advantage over
individuals will be significantly reduced, and team cognitive fixation will be
significantly increased.

Existing research indicates that team cognitive fixation significantly reduces
the diversity of human members’ idea generation (Chen et al., 2019; Zhou,
2021). Specifically, high levels of team cognitive fixation mean that human
team members focus too much on or are constrained by ideas proposed by
other members, unable to form and propose their unique ideas, especially their
intuitions, ultimately leading to low diversity of ideas proposed during the team
idea divergence phase (Zhou, 2021). Conversely, low levels of team cognitive
fixation mean that human team members have differentiated cognitions about a
specific problem. At this point, human team members not only propose highly
diverse ideas but may also generate unexpected new ideas through sharing and
interaction.

Based on this, this study proposes that compared with human teammates, gen-
erative Al teammates will increase team cognitive fixation, thereby reducing the
diversity of human members’ idea generation. The study advances the following
hypotheses:

Hypothesis 1: Generative Al teammates will reduce the diversity of human
members’ idea generation.

Hypothesis 2: The effect of generative Al teammates on the diversity of human
members’ idea generation is mediated by team cognitive fixation.

The team collaboration mode of new product development teams can effectively
mitigate generative Al teammates’ constraints on human team members’ think-
ing. In enterprise practice, new product development team collaboration modes
can be divided into nominal group and interactive group types (Gallupe et al.,
1991; Rietzschel et al., 2006). The nominal group collaboration mode means
that team members independently propose their creative solutions to a specific
problem, with team creativity being the sum of all team members’ individually
proposed solutions (Gallupe et al., 1991). The interactive group collaboration
mode means that team members freely interact to jointly explore possible cre-
ative solutions to a specific problem (Rietzschel et al., 2006). Existing research
indicates that the biggest characteristic of the interactive group collaboration
mode is that only one team member can speak at a time, with other team mem-
bers in listening mode (Diehl & Stroebe, 1987; Gallupe et al., 1991). This char-
acteristic will further amplify generative Al teammates’ constraints on human
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team members’ thinking because when generative Al teammates elaborate their
viewpoints, their super-strong data analysis and logical evidence elaboration ca-
pabilities will persuade other human team members to believe their viewpoints
(Brodbeck et al., 2007), prompting human team members to form consistent
cognitions (Zhou, 2021). Conversely, when new product development teams
adopt the nominal group collaboration mode, team members will independently
propose their creative solutions to a specific problem. At this point, generative
AT teammates’ hindrance to human team members proposing their unique ideas
and their promotion of human members forming consistent cognitions will be
significantly weakened.

Based on this, this study proposes that team collaboration mode will moderate
the relationship between generative Al teammates and the diversity of human
members’ idea generation. Compared with the interactive group collaboration
mode, the nominal group collaboration mode will weaken the negative effect of
generative Al teammates on the diversity of human members’ idea generation.
The study advances the following hypothesis:

Hypothesis 3: When the team collaboration mode is nominal (vs. interactive),
the inhibitory effect of generative Al teammates on the diversity of human
members’ idea generation will be weakened.

3.2 Study 2: The Enhancing Mechanism and Strengthen-
ing Strategies of Generative AI Teammates on Team Idea
Convergence

The idea convergence phase is the team idea selection stage where team mem-
bers, following certain logic or thinking directions, eliminate the false and retain
the true to seek optimal solutions to a specific problem. It is the intermediate
stage of team new product idea generation (Kaufman & Beghetto, 2009). At
this point, the degree of idea selection aggregation, which reflects whether team
members are more inclined to learn from and adopt each other’ s viewpoints,
determines team performance. Study 2 intends to deeply explore, from the team
affective process perspective, the enhancing effect of generative Al teammates
on the degree of human members’ idea selection aggregation, reveal the medi-
ating role of team social identification, and examine the strengthening role of
team diversity beliefs. The theoretical model of Study 2 is shown in Figure 4
[FIGURE:4].

Existing research indicates that generative Al teammates possess unique social
characteristics different from human teammates. Specifically, the content cre-
ation capabilities of generative Al agents manifesting as embedded intelligent
tools, virtual robots, and physical robots are all supported by generative Al un-
derlying algorithmic models and trained by massive data information sets (Luo
et al., 2023). In other words, generative Al agents’ content creation does not
have any value judgment or subjective preference (Dennis et al., 2023) and lacks
emotional feeling and expression capabilities (Longoni et al., 2019), treating all
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matters and all people with standardized impartiality. Therefore, compared
with human teammates, generative Al teammates will not propose solutions
with strong subjective attitudes to a specific problem due to political, cultural,
emotional, value-based, or other subjective preferences. Other human team
members perceive their viewpoints as more objective (Dennis et al., 2023) and
more persuasive (Brodbeck et al., 2007). Meanwhile, other human team mem-
bers also perceive that generative Al teammates lack goodwill (Dennis et al.,
2023) and will not have expectations of social identification and social resource
exchange, including emotional exchange, with them (Shu et al., 2024).

Although from the perspective of the relationship between individual human
team members and generative Al teammates, compared with human teammates,
generative Al teammates will threaten human members’ perceived uniqueness
due to different social categories (Zlotowski et al., 2017), thereby prompting hu-
man members to develop aversion toward them (Luo et al., 2023) and increasing
social conflict, including emotional conflict, between human team members and
generative Al teammates (He et al., 2022). However, from the perspective of
relationships among human members after generative Al teammates join the
team, when all individual human team members perceive that generative Al
teammates’ different social categories threaten their uniqueness (Zlotowski et
al., 2017), the social conflicts, including relationship conflict and emotional con-
flict, originally caused among them by factors such as gender, politics, culture,
social status, and values, will transform into higher-level social category con-
flicts between humans and machine intelligence agents (Luo et al., 2023). At
this point, human team members’ perceived social conflicts, including relation-
ship conflict and emotional conflict, caused by factors such as gender, culture,
and values, will be weakened (Liu et al., 2022). Moreover, because human team
members perceive that generative Al teammates lack goodwill (Dennis et al.,
2023) and will not have expectations of social resource exchange with them (Shu
et al., 2024), after generative Al teammates join the team, human team mem-
bers’expectations of social resource exchange, including emotional exchange, and
social identification among each other will be enhanced. Additionally, when a
human team member disagrees with generative Al teammates, other team mem-
bers are more likely to understand it as a “misunderstanding” rather than a
“conflict” (Dennis et al., 2023), because different values, emotional factors, and
political factors are the causes of social conflicts, including emotional conflict
(Simons & Peterson, 2000), while generative Al teammates’ proposed problem
solutions are not affected by subjective preferences such as values, emotional
factors, or political factors (Dennis et al., 2023). In other words, compared with
human teammates, after generative Al teammates join the team, human team
members’ perceived social conflicts, including relationship conflict and emotional
conflict, will decrease (Dennis et al., 2023). In summary, compared with human
teammates, the presence of generative Al teammates will enhance team social
identification among human members.

Existing research indicates that team social identification significantly enhances
the degree of human members’ idea selection aggregation (Luan & Xie, 2014).
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The degree of human members’ idea selection aggregation reflects whether hu-
man team members are more inclined to learn from and adopt each other’ s
viewpoints during idea selection, forming consensus on optimal solutions to a
specific problem. Intense team social conflicts, including relationship conflict
and emotional conflict, bring negative emotions such as pressure, tension, and
anxiety to human team members, causing psychological barriers between them,
reducing interdependence, and making them unwilling to learn from and adopt
each other’ s viewpoints (Luan & Xie, 2014), resulting in a low degree of aggre-
gation in the idea convergence phase. Conversely, when human members have
high team social identification, their expectations of social resource exchange,
including emotional exchange, will be stronger (Luan & Xie, 2014). At this
point, human team members are more inclined to learn from and adopt each
other’ s viewpoints during idea selection, quickly forming consensus on optimal
solutions to a specific problem.

Based on this, this study proposes that compared with human teammates, gen-
erative Al teammates will enhance team social identification, thereby increasing
the degree of human members’ idea selection aggregation. The study advances
the following hypotheses:

Hypothesis 4: Generative Al teammates will enhance the degree of human
members’ idea selection aggregation.

Hypothesis 5: The effect of generative Al teammates on the degree of human
members’ idea selection aggregation is mediated by team social identification.

Team diversity belief is an important factor affecting team members’ evaluation
of and subsequent cooperative behavior toward diverse teammates (generative
AT teammates) (Li et al., 2019; van Dick et al., 2008). Diversity belief refers
to the extent to which human individuals believe that team diversity will bring
value to team performance (Li et al., 2019). Team members with high diversity
beliefs consider team diversity valuable, believe it will positively affect team
development, and actively participate in team diversity construction, demon-
strating corresponding supportive behaviors. Conversely, team members with
low diversity beliefs hold negative attitudes toward team diversity, believe it
cannot or will even negatively affect team performance, and demonstrate corre-
sponding negative resistant attitudes and behaviors (Li et al., 2019; van Dick
et al., 2008). When team diversity belief is high, human team members subjec-
tively hold positive attitudes toward generative Al teammates and are willing
to demonstrate supportive behaviors (Li et al., 2019). This belief will further
amplify generative Al teammates’ enhancing effect on human members’ team
social identification because when human team members recognize the value of
generative Al teammates with different social categories, their aversion toward
them will decrease, and their social conflict, including emotional conflict, with
generative Al teammates will also decrease. Conversely, when team diversity be-
lief is low, human team members will negatively resist generative Al teammates,
develop stronger aversion toward them, and experience increased social conflict,
including emotional conflict, with generative Al teammates, which will signifi-
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cantly weaken generative Al teammates’ enhancing effect on human members’
team social identification.

Based on this, this study proposes that team diversity belief will moderate
the relationship between generative Al teammates and the degree of human
members’ idea selection aggregation. When team diversity belief is high, the
positive effect of generative Al teammates on the degree of human members’
idea selection aggregation will be further strengthened. The study advances the
following hypothesis:

Hypothesis 6: When team diversity belief is high (vs. low), the enhancing
effect of generative Al teammates on the degree of human members’idea selection
aggregation will be strengthened.

3.3 Study 3: The Double-Edged Sword Effect and Cop-
ing Strategies of Human Members’ Creative Interaction in
Generative AT Teammate Teams on New Product Idea Per-
formance

Team new product idea generation finally reaches the idea formation phase,
where team members reach consensus on an optimal solution after experiencing
idea divergence and convergence. Idea generation speed and quality are the ulti-
mate manifestations of team new product idea performance. Building on Studies
1 and 2, Study 3 intends to explore the enhancing effect of human members’
creative interaction (idea generation diversity and idea selection aggregation) in
generative Al teammate teams on idea generation speed, the diminishing effect
on idea generation quality, and their internal mechanisms. The study will also
examine the moderating role of generative Al skills training. The theoretical
model of Study 3 is shown in Figure 5 [FIGURE:5].

Note: The dashed box contains research ideas from Studies 1 and 2.

In Study 1’ s research framework, this study proposes that compared with hu-
man teammates, generative Al teammates will significantly reduce the diversity
of human team members’ idea generation. In other words, generative Al team-
mate teams will have fewer different solutions proposed by human members
during the idea divergence phase. Existing research indicates that the fewer dif-
ferent problem solutions shared by team members, the fewer cognitive resources
consumed by team members to jointly form optimal solutions, and the smaller
the cognitive burden (Brodbeck et al., 2007; Alavi & Westerman, 2023). At
this point, human team members can complete the sharing and evaluation of
advantages, disadvantages, and executability of the smaller number of problem
solutions with less time and effort. Consequently, team idea generation speed
will significantly increase. However, the fewer different problem solutions pro-
posed by team members during the idea divergence phase, the more singular
the team’ s problem-solving perspective, and the lower the possibility of ulti-
mately forming novel, unique, and useful problem solutions (Wang et al., 2021).
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At this point, the possibility of ultimately generating high-quality new product
ideas that are novel, unique, and useful is smaller. Consequently, team idea
generation quality will significantly decrease.

In Study 2’s research framework, this study proposes that compared with human
teammates, generative Al teammates will significantly enhance the degree of
human team members’ idea selection aggregation. In other words, generative
Al teammate teams’ human members are more inclined to learn from and adopt
each other’ s viewpoints during idea selection, forming consensus on solutions to
a specific problem. Existing research indicates that this tendency to learn from
and adopt each other’ s viewpoints helps reduce conflicts among team members’
different viewpoints, prompting team members to continuously deepen solutions
to a specific problem, shortening idea selection time and accelerating consensus-
reaching processes (Brodbeck et al., 2007). Consequently, team idea generation
speed will significantly increase. However, the fewer conflicts among human
team members’ different viewpoints and the shorter the idea selection time,
the less attention and utilization team members give to other members’ unique
ideas, the greater the possibility of selecting locally optimal solutions during
the team idea selection phase, and the greater the possibility of overlooking
globally optimal solutions (Brodbeck et al., 2007). Obviously, this means a
smaller possibility of ultimately generating high-quality new product ideas that
are novel, unique, and useful. Consequently, team idea generation quality will
significantly decrease.

Based on this, this study proposes that higher human members’ idea genera-
tion diversity is more likely to reduce idea generation speed but more likely to
enhance idea generation quality; higher human members’ idea selection aggre-
gation degree is more likely to enhance idea generation speed but more likely
to reduce idea generation quality. Additionally, based on the frameworks of
Studies 1 and 2, Study 3 also proposes that compared with human teammates,
generative Al teammates will enhance team idea generation speed and reduce
team idea generation quality. The study advances the following hypotheses:

Hypothesis 7: Human members’ idea generation diversity will (a) reduce idea
generation speed; (b) enhance idea generation quality.

Hypothesis 8: Human members’ idea selection aggregation degree will (a)
enhance idea generation speed; (b) reduce idea generation quality.

Hypothesis 9: Generative Al teammates will enhance team idea generation
speed.

Hypothesis 10: Generative Al teammates will reduce team idea generation
quality.

To effectively utilize generative Al agents, enterprises have organized employees
to receive generative Al skills training. Study 3 will analyze how, under this
approach, the double-edged sword effect of generative Al teammates on team
new product idea performance and its internal mechanisms change. Specifically,
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McKinsey survey data shows that nearly 40% of surveyed enterprises, after in-
troducing generative Al agents, have organized more than 20% of employees to
receive generative Al skills training. These trainings include generative Al prin-
ciple training, knowledge training, prompt training, and other content. On one
hand, through generative AI skills training, human team members will better
understand generative Al teammates’ unrestricted information processing and
recombination capabilities and their super-strong data analysis and associated
information evidence elaboration logic when sharing viewpoints, thereby avoid-
ing limiting their cognition and thinking to specific problem solutions provided
by generative Al teammates. Moreover, human team members can propose their
unique ideas through continuous effective interaction with generative Al team-
mates while continuously expanding their information search space, thereby
mitigating the diminishing effect of generative Al teammates on team idea gen-
eration quality. On the other hand, through generative Al skills training, human
team members will also better understand the essence of generative Al team-
mates’ content creation, clarifying that they do not have any value judgment
or subjective preference and lack emotional feeling and expression capabilities,
thereby not having expectations of social identification and social resource ex-
change, including emotional exchange, with them. Therefore, when team mem-
bers disagree with generative Al teammates, other human members will more
likely understand it as a “misunderstanding” rather than a “conflict.” Human
team members’ perceived team social conflicts, including relationship conflict
and emotional conflict, will be lower, and team social identification, including
emotional exchange, will be higher. At this point, the process of team members
reaching consensus on optimal solutions to a specific problem will be further
accelerated, and the enhancing effect of generative Al teammates on team idea
generation speed will be further strengthened.

Based on this, this study proposes that generative AT skills training will moder-
ate the relationships between generative Al teammates and team idea generation
speed and quality. Compared with no generative AT skills training, human team
members receiving generative Al skills training will strengthen the positive ef-
fect of generative Al teammates on team idea generation speed and weaken the
negative effect of generative Al teammates on team idea generation quality. The
study advances the following hypotheses:

Hypothesis 11: When human team members receive generative Al skills train-
ing, the enhancing effect of generative Al teammates on team idea generation
speed will be strengthened.

Hypothesis 12: When human team members receive generative Al skills train-
ing, the diminishing effect of generative Al teammates on team idea generation
quality will be weakened.
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4 Theoretical Construction and Innovation

Generative Al agents, with their ability to interact bidirectionally with humans
using natural language and their emergent intelligence capabilities to help hu-
mans break through cognitive fixedness, are gradually participating in enterprise
new product development team interaction and cooperation like human team
members, forming a new multi-human-one-Al collaboration scenario. Genera-
tive Al teammates have thus become important new members of new product
development teams. Different from human team members, generative Al team-
mates possess unique cognitive characteristics such as content creation logic
(Raisch & Fomina, 2024) and social characteristics such as social categories
(Zlotowski et al., 2017). Their addition changes the original team composi-
tion of new product development teams, potentially profoundly affecting team
processes of human team member interaction and cooperation and, ultimately,
team new product idea generation performance. In response to existing re-
search limitations, this study focuses on exploring the impact of generative Al
teammates as new members of new product development teams, revealing from
a team process perspective the mechanisms through which generative Al team-
mates affect human team member interaction and cooperation, and constructing
multi-human-one-AT collaboration optimization strategies. The main theoreti-
cal contributions and innovations are as follows:

First, regarding research objects, unlike previous studies that mainly focused on
all-human new product development teams and examined the effects of team
composition characteristics and individual member traits, this study focuses on
the role of generative Al teammates as new members of new product develop-
ment teams. Specifically, existing related research has focused on all-human new
product development teams, examining the effects of team composition charac-
teristics and individual member traits, such as the roles of team members’ profes-
sional fields and cognitive diversity (Criscuolo et al., 2017) and the differential
effects of creative members and detail-oriented members (Miron-Spektor et al.,
2011). Some studies have begun to examine Al agents’ impact, but some treat
AT agents as auxiliary tools (Xiao et al., 2018), while others examine Al agents’
effects from the individual level (Wu et al., 2023). This study breaks through
existing research limitations by focusing on the differential effects of generative
Al teammates’ cognitive and social characteristics on the three phases of team
idea generation—divergence, convergence, and formation. This study proposes
that, compared with human teammates, generative Al teammates’ super-strong
information processing and logical elaboration capabilities (Raisch & Fomina,
2024) will inhibit the diversity of human members’ idea generation during the
divergence phase; generative Al teammates’ social characteristics, such as dif-
ferent social categories (Zlotowski et al., 2017), lack of subjective preferences,
and lack of goodwill (Dennis et al., 2023), will enhance the aggregation degree
of human members’ idea selection during the convergence phase; and ultimately
enhance team idea generation speed and reduce team idea generation quality
during the formation phase.
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Second, regarding research content, unlike previous studies that mainly exam-
ined the impact of Al agents on individual psychology or behavior from the
individual level, this study reveals from the team level the mechanisms through
which generative Al teammates affect human team members’ interaction and
cooperation. Al agents have transformed from simple decision support tools to
collaborative partners that can independently participate in team interaction
like human members (He et al., 2022), and existing research has called on schol-
ars to jointly investigate the impact of Al agents on human social interaction
and cooperation (Xu et al., 2024; Dennis et al., 2023). However, existing related
research mainly examines the impact of Al agents on individual psychology or
behavior from the individual level, such as helping human individuals overcome
rigid thinking (Yi et al., 2023) but also enhancing individuals’ identity threat
(Zlotowski et al., 2017) and job threat perceptions (Wang et al., 2019). This
study breaks through existing research limitations by revealing, based on the
theoretical logic of team effectiveness models and from a team process perspec-
tive, the mechanisms through which generative AI teammates affect human
team members’ interaction and cooperation in team new product idea genera-
tion. This study proposes that the idea divergence phase belongs to the team
task process, where generative Al teammates not only prompt the entire team to
form consistent cognitions (Zhou, 2021) but also hinder human team members
from proposing their unique ideas and intuitions (Brodbeck et al., 2007), thereby
intensifying human members’ team cognitive fixation and reducing the diversity
of human members’ idea generation. The idea convergence phase belongs to
the team affective process, where because human team members perceive that
generative Al teammates do not have any value judgment or subjective prefer-
ence (Dennis et al., 2023) and lack emotional feeling and expression capabilities
(Longoni et al., 2019), their perceived team social identification, including emo-
tional exchange, among each other will be enhanced, thereby increasing the
aggregation degree of idea selection among human members.

Third, regarding research perspective, unlike previous studies that focused on
one-human-one-Al collaboration strategies, this study constructs multi-human-
one-Al collaboration optimization strategies. With breakthrough advances in
underlying Al algorithmic models, generative Al agents can independently par-
ticipate in team interaction and cooperation with multiple human members like
human team members, becoming new partners for human teamwork (Xu et
al., 2024), forming a new multi-human-one-AlI collaboration scenario (Dennis et
al., 2023). However, existing human-AI collaboration research focuses on one-
human-one-Al collaboration strategies, such as different collaboration modes
of AT agent assistance, cooperation, and leadership (Fugener et al., 2022). This
study breaks through existing research limitations by constructing multi-human-
one-Al collaboration optimization strategies. This study proposes that team
collaboration mode will play a moderating role in the divergence phase, where
the nominal group collaboration mode can effectively mitigate the inhibitory
effect of generative Al teammates on the diversity of human members’ idea gen-
eration. Team diversity belief will play a moderating role in the convergence
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phase, where high team diversity belief can further strengthen the enhancing
effect of generative Al teammates on the aggregation degree of human mem-
bers’ idea selection. Generative Al skills training will play a moderating role in
the formation phase, where human team members receiving generative Al skills
training will further strengthen the enhancing effect of generative Al teammates
on team idea generation speed and effectively mitigate the diminishing effect of
generative Al teammates on team idea generation quality.

Overall, this study takes the impact of generative Al teammates on team new
product idea generation performance from a team perspective as its research
object, uses the team effectiveness IPO model as its theoretical logic, focuses on
the three phases of “divergence-convergence-formation” in team new product
idea generation, and constructs multi-human-one-AT collaboration optimization
strategies. This study not only enriches the theoretical connotation of team
effectiveness models, reveals from the team level the mechanisms through which
generative Al teammates affect human team members’ cooperation, and extends
human-Al collaboration strategies from one-human-one-Al scenarios to multi-
human-one-Al scenarios, but also provides important decision-making references
for enterprise new product development teams to effectively utilize generative
AT teammates and for the Chinese government to comprehensively implement
the “Al+” initiative.
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