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Abstract

Strategic adaptation in highly dynamic environments is a central focus of entrepreneurship
research. However, existing studies lack a rigorous analysis of the mechanisms linking
relational governance to opportunity pivoting (OP). Consequently, the effectiveness of
OP remains inconclusive. Based on dynamic capabilities theory, this study uses two-wave
survey data from 471 new ventures to examine the associations among entrepreneurial
team relational governance (ETRG), opportunity pivoting, new venture performance, and
Al-environmental dynamism (AIED), focusing on the indirect (mediating) association
of OP between ETRG and new venture performance and the moderating association of
AIED. The results show that ETRG is positively associated with OP, that OP is positively
associated with new venture performance (a significant indirect association). In addition,
AIED positively moderates the relationship between ETRG and OP. The theoretical con-
tributions of this study are threefold. First, it highlights the role of relational governance
in relating to entrepreneurial team opportunity pivoting. Second, it clarifies the indirect
pathway—relational governance — opportunity pivoting — new venture performance—as
an associational mechanism. Third, it identifies the boundary conditions for effective gover-
nance in the Al era, providing practical implications for optimizing governance mechanisms
to navigate technological turbulence.

Keywords: entrepreneurial team relational governance; opportunity pivoting; new venture
performance; Al-environmental dynamism; dynamic capabilities theory

1. Introduction

New ventures face severe challenges in survival and growth. While entrepreneurial
activity involves exploring and exploiting opportunities despite resource scarcity and
information asymmetry (Shane & Venkataraman, 2000), establishing an enterprise does not
mark the end of opportunity development. Persistent uncertainty requires new ventures
to continuously refine, adjust, or fundamentally transform their initial opportunities as
environments change (Townsend et al., 2018; Wood & McKinley, 2020; Kirtley & O’Mahony,
2023). Known as opportunity pivoting (OP), this process represents a key strategic action
for new ventures to survive and grow amid high uncertainty (Kirtley & O’Mahony, 2023; Fu
et al., 2023). However, OP implementation is not straightforward. The liability of newness
restricts access to the resources and capital needed for continuous trial and error (Freeman
et al.,, 1983). Moreover, teams pursuing initial goals often develop organizational inertia,
which hinders prompt changes when an opportunity proves flawed or difficult to scale
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(West, 2007). Therefore, identifying the factors that enable entrepreneurial teams to divest
and make effective pivoting decisions becomes a critical issue.

Existing research suggests that interpersonal relationships and governance patterns
among team members substantially influence team decision-making (Sleesman et al., 2018;
Moon et al., 2003). The effectiveness of team decision-making depends on the ability
to process uncertain information. Internal interaction patterns, including information
sharing, conflict resolution, and consensus building, directly determine the quality of this
processing (Y. Zhao et al., 2025). Among the various factors shaping team interaction
patterns, relational governance, an informal institutional arrangement, coordinates member
interactions through trust, reciprocity, and shared norms (Poppo & Zenger, 2002). It serves
as a core mechanism influencing internal information flow, cognitive integration, and
decision-making efficiency (Zahra et al., 2006). Existing studies have primarily focused on
the positive role of relational governance in inter-organizational opportunity development
(Y. Zhao et al., 2025), business model design adaptation (Brenk et al., 2025), and opportunity
reconfiguration (Kerr & Coviello, 2020). Several studies have also examined the role of
internal relational governance in entrepreneurial processes. Zahra et al. (2006) found that
trust exerts a dual effect on opportunity evaluation. DesJardine et al. (2024) argue that
internal relational collaboration may hinder opportunity identification. Similarly, Khayati
et al. (2025) showed that relational interactions between CEOs and CFOs in mature firms
can impede strategic adjustment. Nonetheless, two key issues remain.

First, while existing studies link internal relational governance to opportunity change
(Zahra et al., 2006; DesJardine et al., 2024; Khayati et al., 2025), they focus mainly on
intrapreneurship in mature firms, corporate governance in listed companies, or top-
management team behavior. For entrepreneurial teams, a distinct organizational form
characterized by closer ties, flat power structures, and high uncertainty (Klotz et al., 2014),
the influence of relational governance on opportunity change has yet to be systematically
analyzed or empirically tested. Therefore, this study first asks how relational governance
in the entrepreneurial team context influences opportunity pivoting. Second, the effective-
ness of OP within the entrepreneurial team context in driving new venture performance
(NVP) remains unexplored. Existing studies suggest that OP enhances firm performance
by improving team adaptability (Burnell et al., 2023; Motley et al., 2025).

Conversely, it may weaken team strategic cognition, trigger cognitive dissonance, and
increase coordination costs (Sohn, 2023), thus undermining entrepreneurial performance.
These divergent findings indicate that the effectiveness of OP remains insufficiently explored.
Notably, recent research has begun to examine the link between relational governance and
opportunity change, including its mediating mechanisms (Zahra et al., 2006; DesJardine
et al., 2024; Khayati et al., 2025). However, most studies view OP as a passive adaptation
within a “negative feedback-strategic response” framework. Moreover, systematic and
integrated research on two critical links is lacking: how relational governance influences OP
and how OP affects performance. Specifically, the mechanisms through which governance
influences pivoting via specific team cognitive and behavioral processes remain a “black
box.” Furthermore, it is unclear how OP translates into performance outcomes or how
these processes vary under external environmental conditions, particularly the disruptions
induced by artificial intelligence (AI) technologies.

Dynamic capabilities theory provides a powerful integrative lens to elucidate these
black boxes. The theory emphasizes that firms adapt to change by sensing, seizing, and
reconfiguring resources in uncertain environments (Teece et al., 1997). OP represents a
strategic manifestation of dynamic capabilities at the entrepreneurial team level. Build-
ing on this perspective, the current study focuses on the decision-making process of OP
in entrepreneurial teams, examining how relational governance drives new venture per-
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formance by influencing opportunity pivoting. Furthermore, this research explores how
environmental dynamism, particularly the disruptions driven by Al defines the boundary
of this mechanism. For new ventures, environmental dynamism constitutes a critical con-
textual pressure on OP decisions and largely influences the efficacy of relational governance
as an informal institutional arrangement (Poppo & Zenger, 2002; Zhang & Zhu, 2021).
Consequently, the present study incorporates Al-environmental dynamism (AIED) as a
key contextual variable to reveal its moderating role in the relationship between relational
governance and opportunity pivoting.

In summary, this study constructs and tests a moderated mediation model to reveal the
mechanism through which relational governance influences new venture performance via
OP in entrepreneurial team contexts. It further examines the boundary role of AIED in in-
fluencing these relationships. This study contributes to the literature in three primary ways.
First, it focuses on the role of relational governance in driving OP, elucidating its strategic
function within entrepreneurial teams. While prior studies have examined the impact of
internal relational governance on opportunity change, they largely focus on intrapreneur-
ship in mature firms, corporate governance in listed companies, and top-management team
behavior. Even studies that examine relational governance in entrepreneurial team contexts
have prioritized outcomes such as relational capital formation or organizational resilience
(Blatt, 2009; Mai et al., 2022), rather than directly examining OP as a strategic decision. This
study directly addresses the first key question by examining the impact of relational gover-
nance on OP within entrepreneurial teams. Second, this study systematically examines the
“relational governance — opportunity pivoting — new venture performance” pathway. By
introducing AIED as a key contingency, it reveals the boundary conditions of this process
and reconciles inconsistent findings regarding the effectiveness of OP in extant research.
Existing studies largely frame OP as a passive adaptation mechanism within a “negative
feedback-strategic response” paradigm, while still lack an integrative examination of the
governance—pivoting—performance pathway. This study examines the indirect association
along this pathway. The findings reveal that the effectiveness of OP depends not on the
pivoting behavior itself but on its antecedent, whether relational governance empowers the
dynamic capabilities necessary for high-quality pivoting decisions. Furthermore, this study
incorporates dynamism induced by the Al-driven environmental dynamism as a salient con-
textual variable and empirically examines its moderating effect on the relationship between
relational governance and opportunity pivoting. Findings indicate that AIED amplifies the
effect of relational governance on opportunity pivoting. Specifically, the empowering effect
of governance is most pronounced under high AIED yet weakens in stable environments.
This evidence validates the core premise of dynamic capabilities theory and provides a
contingency-based explanation for inconsistent performance outcomes, thereby clarifying
the boundary conditions of entrepreneurial team governance.

2. Theory and Hypotheses
2.1. Dynamic Capabilities Theory

Dynamic capabilities theory explains how firms sustain competitive advantage in
rapidly changing environments. Extending the resource-based view, Teece et al. (1997)
defined dynamic capabilities as “the firm’s ability to integrate, build, and reconfigure
internal and external resources and competencies to adapt to rapidly changing environ-
ments”. Unlike static ordinary capabilities, dynamic capabilities function as higher-order
capabilities that do not directly generate outputs. Instead, they reconfigure the routines
and resources of the firm—creating, extending, and renewing substantive capabilities to
drive continuous adaptation and innovation (Teece, 2007; Zahra et al., 2006). Since its
inception, dynamic capabilities theory has undergone continuous refinement and exten-
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sion of its micro-foundations. Subsequent research generally regards these capabilities as
a multidimensional, process-oriented construct. Teece (2007) further delineates its core
activities into three key processes: sensing, seizing, and reconfiguring (or transforming).
Specifically, sensing enables firms to scan and interpret the environment to identify market
opportunities; seizing involves mobilizing resources through investment, alliances, or new
product development to capture identified opportunities; and reconfiguring emphasizes re-
structuring assets and adjusting organizational structures and culture to achieve innovation
and transformation and maintain strategic alignment (Teece, 2007, 2018).

Dynamic capabilities theory explains how firms achieve long-term survival and growth
in turbulent environments through proactive strategic actions. First, new ventures must
navigate liabilities of newness and resource constraints (Fisher et al., 2016). Their survival
and growth largely depend on the ability to rapidly identify opportunities, flexibly allocate
limited resources, and implement strategic adjustments under high uncertainty. Dynamic
capabilities theory offers a systematic perspective for analyzing how new ventures overcome
such uncertainty. Specifically, opportunity pivoting, a key strategic reconfiguration behavior,
involves the directional adjustment of a venture’s core products, markets, or business models
in response to market feedback or environmental changes. This behavior represents a
concentrated manifestation of dynamic capabilities (Kirtley & O’Mahony, 2023; Berends
et al., 2021). Moreover, existing research identifies the entrepreneurial team as a micro-
foundation for these capabilities (Zahra et al., 2006), for example, the human capital, social
capital, and management expertise of entrepreneurial team members (Razmdoost et al.,
2020; Helfat & Martin, 2015). These micro-level factors directly affect the perception of
market signals, acquisition of key resources, and effectiveness of strategic restructuring
of new ventures (Helfat & Martin, 2015; Helfat & Peteraf, 2015). Applying a dynamic
capabilities lens thus reveals the mechanisms by which entrepreneurial teams drive pivoting
to enhance performance in the turbulent data-driven Al era.

2.2. Entrepreneurial Team Relational Governance and Pivoting

Entrepreneurial team relational governance (ETRG) refers to an informal institutional
arrangement rooted in social norms and shared values. It aims to shape positive interaction
norms through interpersonal trust, shared vision, communication and cooperation, and
team identification to motivate human capital and reduce collaboration costs (Mai et al.,
2022). In highly dynamic entrepreneurial environments, ambiguity and rapid change define
opportunity identification and development (Grossman & Hart, 1986). These conditions
demand flexibility, adaptability, and the social integration inherent in relational gover-
nance become particularly important. Relational governance can compensate for limited
formal contractual arrangements, providing the socio-psychological support and processes
entrepreneurial teams need to pivot (Kirtley & O’Mahony, 2023).

Guided by the three-stage framework proposed by Teece (2007), the current study exam-
ines how relational governance empowers dynamic capabilities to drive opportunity pivoting.
First, during sensing, dynamic capabilities require firms to continuously scan the environment,
interpret signals, and identify new opportunities or deficiencies in existing models. Within
ETRG, shared vision aligns the team members’ mental models with strategic objectives and
market evolution (Evans, 2021). This alignment directs the team’s attention toward external
signals consistent with the shared vision, reduces cognitive bias, and enables earlier and more
accurate identification of triggers for strategic pivoting (Ensley & Pearce, 2001). Meanwhile,
open communication and cooperation promote the free flow of tacit knowledge regarding
customer feedback, technological trends, and competitive dynamics. This knowledge sub-
stantially enriches environmental scanning and deepens collective processing, improving the
collective efficacy in identifying opportunities and assessing threats (Rampersad et al., 2010).
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Second, during the seizing stage, dynamic capabilities prompt firms to evaluate op-
portunities, commit to strategic choices, and allocate resources. Interpersonal trust plays a
central role in the governance of entrepreneurial team relationships at this stage. The seiz-
ing stage, characterized by high ambiguity and uncertainty, requires interpersonal trust to
facilitate strategic commitment. High levels of trust reduce defensiveness and opportunism
during high-risk pivots. Instead of engaging in political bargaining, teams with high trust
can candidly weigh the feasibility of pivoting (Schoorman et al., 2007). In addition, trust
facilitates informal commitments among entrepreneurial team members during periods
of high uncertainty (Rampersad et al., 2010), that is, when formal contracts cannot fully
cover the changes in responsibilities, rights, and benefits during the early stages of a pivot,
trust ensures that team members are still willing to invest effort and dedicated resources in
pivoting amid uncertainty (Blatt, 2009; S. J. Carson et al., 2006).

Finally, during reconfiguring, dynamic capabilities are reflected in the substantial
reorganization of resources, processes, and even organizational identity to implement new
strategies. Strong team identification encourages members to prioritize team success over
short-term individual interests (Blatt, 2009). This unity encourages members to embrace role
adjustments, skill redevelopment, and even changes in equity structure that may arise from
pivoting, reducing resistance to the pivot. Shared vision provides the framework for pivoting,
helping team members understand the necessity and value of a new direction. It integrates
seemingly fragmented adjustment actions into a coherent strategic narrative (Evans, 2021),
ensuring a coordinated reconfiguration. As a deep form of strategic reconfiguration, OP
heavily relies on team adaptability, collaboration, and commitment to change. Relational
governance effectively supports strategic renewal and resource reorganization by integrating
human capital and fostering team flexibility (Gedajlovic et al., 2012).

In summary, ETRG enhances the effectiveness of new ventures across the three stages
of dynamic capabilities (sensing, seizing, reconfiguring), providing precise trigger identifi-
cation, firm strategic commitment, and efficient organizational execution for opportunity
pivoting. Therefore, this study proposes the following:

H1. Entrepreneurial team relational governance exerts a significant positive effect on opportu-
nity pivoting.

2.3. The Mediating Effect of Opportunity Pivoting

As a strategic adjustment mechanism for navigating environmental uncertainty, OP
significantly improves firm performance (Kirtley & O’"Mahony, 2023; Fu et al., 2023; Pillai
et al., 2020). Within the framework of dynamic capabilities, OP reconfigures the firm by
transforming perceived opportunities or threats into substantive adjustments in business
models, technological trajectories, or market positioning. Successful pivoting demonstrates
that a venture has mobilized its dynamic capabilities, transforming adaptive potential into
actual market fit and optimized resource allocation. Consequently, the firm enhances finan-
cial and growth performance (Zahra et al., 2006). Although OP can disrupt team strategic
cognition, induce cognitive dissonance, and lead to resource dispersion and strategic focus
ambiguity (Sohn, 2023), dynamic capabilities theory frames OP as a core mechanism for
adaptation and resource reconfiguration. For ventures where resource constraints and
environmental uncertainty are intertwined, the risk of rigid adherence to a failing strategy
often outweighs the short-term coordination costs of pivoting (Kirtley & O’Mahony, 2023).
By achieving better product-market fit and stimulating intra-organizational learning and
innovation, OP enables firms to break free from path dependence on initial opportunities
and reallocate limited resources toward more promising directions (Camutffo et al., 2020).
Existing empirical studies provide extensive support for this positive relationship. For
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instance, a longitudinal study of startups by Kirtley and O’'Mahony (2023) found that firms
that pivot significantly outperform those that adhere to their original paths in subsequent
growth indicators. Similarly, Fu et al. (2023) demonstrate that in digital entrepreneurship
contexts, OP can effectively enhance a firm’s market adaptability and financial performance.
Thus, this study proposes H2:

H2. Opportunity pivoting has a significant positive effect on new venture performance.

Encompassing four dimensions: trust, shared vision, communication, and team iden-
tification (Zhu et al., 2020). ETRG essentially constructs a high-quality team interaction
climate and forms team-level social capital (Nahapiet & Ghoshal, 1998). This relational
governance mechanism coordinates team interactions through trust and shared normes,
supporting team strategic decisions. However, it does not produce performance directly;
it creates value only by activating concrete strategic actions. Dynamic capabilities theory
suggests that ETRG shapes and empowers the dynamic capabilities of a venture at the micro-
organizational level, driving value-creating strategic actions (Adler & Kwon, 2002) and
ultimately driving entrepreneurial performance. Relational governance reduces internal
transaction costs, facilitates knowledge sharing, and enhances commitment and cohesion,
providing the foundation for complex strategic adjustments (Mai et al., 2022; De Clercq
etal., 2010). OP is precisely such a key strategic action. Furthermore, high-quality relational
governance can reduce cognitive conflict and coordination costs during OP, improving
the quality of decisions and enhancing execution efficiency. Building on the link between
pivoting and performance (H2), this study posits that OP mediates the link between ETRG
and new venture performance. Thus, this study proposes H3:

H3. Opportunity pivoting mediates the relationship between entrepreneurial team relational gover-
nance and new venture performance.

2.4. The Moderating Effect of AI-Environmental Dynamism

Compared with general environmental dynamism, AIED emphasizes that turbulence
is specifically driven by the rapid evolution, convergence, and diffusion of Al-enabled digital
technologies, which continuously disrupt traditional industry logics, reshape competitive
landscapes, and generate entirely new market demands. AIED refers to the frequency,
magnitude, and unpredictability of changes in technology, market, and competition that
firms face in the context of Al development (Dess & Beard, 1984; Chaudhuri et al., 2022).
As a result, new ventures are confronted with unprecedented levels of external uncertainty
(Townsend et al., 2025). At the same time, firms’ own production and service delivery
models are also undergoing significant transformations under the influence of Al devel-
opment, and investments in R&D and innovation capabilities are playing an increasingly
important role in competition (Azadegan et al., 2013; Ahmed et al., 2022). In this sense,
Al-driven turbulent environment continuously disrupts the internal and external condi-
tions upon which new ventures rely for development, while simultaneously generating
new entrepreneurial opportunities (Shane & Venkataraman, 2000), thus providing great
potential for OP. Accordingly, AIED can be understood as an Al-specific manifestation of
environmental dynamism rather than a completely separate environmental category.

This study argues that AIED serves as a key contextual condition that influences the
strength of the relationship between ETRG and opportunity pivoting. Since its inception,
dynamic capabilities theory has centered on explaining how firms build and sustain com-
petitive advantage in rapidly changing and turbulent environments (Teece et al., 1997).
The theory emphasizes that the value of dynamic capabilities is not invariant; rather, their
effectiveness is highly contingent upon the level of environmental dynamism (Eisenhardt &
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Martin, 2000). Specifically, under high AIED, the positive effect of ETRG on OP is expected
to be significantly strengthened. In highly turbulent, Al-driven environments, technologies
evolve rapidly, opportunity windows are fleeting, and the risk of failure from adhering
to the initial strategy increases sharply. In addition, AIED does not uniformly promote
opportunity pivoting. Although AIED creates pressure for adaptive responses, translating
such pressure into effective action may depend on teams’ ability to interpret environmental
signals and coordinate their responses (Fu et al., 2025; Shahid et al., 2026). When ETRG is
weak, high AIED may increase ambiguity and decision complexity, so that the pressure it
creates is unlikely to be translated into opportunity pivoting. By contrast, strong ETRG facil-
itates shared interpretation and coordinated decision-making, enabling teams to translate
AIED into opportunity-pivoting actions.

Environmental changes impose higher demands on new ventures’ sensing-seizing-
reconfiguring capabilities, making flexible pivoting and rapid experimentation essential
for survival and growth (Eisenhardt & Martin, 2000; Gans et al., 2019). In such contexts,
the high-quality social capital and interaction norms fostered by ETRG become pivotal in
empowering the micro-processes of dynamic capabilities. They allow teams to transform
environmental pressures into effective collective action, enhance dynamic capabilities, and
facilitate agile adaptive actions such as opportunity pivoting. When the environment
is relatively stable, new ventures may rely on routines, existing knowledge, or simple
coordination mechanisms to address challenges. However, under high AIED characterized
by information overload, if high-quality relational governance is lacking, the team is prone
to internal conflicts or opportunistic behavior (J. B. Carson et al., 2007), making it difficult
to effectively leverage dynamic capabilities (Razmdoost et al., 2020), thereby missing the
window for pivoting or making low-quality pivoting decisions. In sum, this study proposes:

H4. Al-environmental dynamism (AIED ) positively moderates the relationship between ETRG and
opportunity pivoting. That is, the positive effect of ETRG on OP is stronger when AIED is higher.

The theoretical model is demonstrated in Figure 1.

Al-Environmental

Dynamism
(AIED)
H4
Entrepreneurial Team .
Relational Governance Opportunity Pivoting New Venture
(ETRG) H1 (OP) - Performance (NVP)
= v
H3

Figure 1. Theoretical model.

3. Methods
3.1. Sample and Data Collection

This study examines the impact of ETRG on NVP, with startups serving as the focal
research subjects. To maintain data validity and mitigate common method bias, a two-wave
survey was administered to qualified new ventures between September 2024 and February
2025. The first wave (September to November 2024) measured ETRG, Al-environment
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dynamism, and control variables. The second wave (December to February 2025) focused on
opportunity pivoting and new venture performance data collecting. Consistent with widely
accepted academic criteria (Li & Atuahene-Gima, 2001), “new ventures” were defined as
firms established within the past eight years.

This study gathered data in various areas in China, and a total of 750 questionnaires
were distributed; 471 valid responses were retained. Specifically, in the first wave, 750 ques-
tionnaires were issued and 640 were returned (about 85.3% of those distributed). After
removing firms established for more than eight years, those reporting fewer than two team
members, and those with incomplete first-wave answers, 580 responses advanced to the
second wave. In the second wave, questionnaires were re-issued to these 580 respondents
and linked to their first-wave records by a unique respondent identifier; 530 were returned
and successfully matched. A final screening removed submissions that were incomplete at
the second wave, internally inconsistent, or otherwise non-compliant, leaving 471 complete
cases, a 62.8% valid response rate (471 of 750 distributed). All hypotheses were tested on
the 471 respondents who provided usable data at both waves; no imputation or partial-case
estimation was applied, so the analysis is a complete-case analysis.

To ensure the validity and generalizability of the sample, we collected data from mul-
tiple regions across China, including the Pearl River Delta, the Yangtze River Delta, the
Beijing-Tianjin-Hebei region, and Central China. Data collection was facilitated through co-
operative relationships with local governments, entrepreneurship service agencies, startup
accelerators, and entrepreneurship training institutions. These institutions identified eligible
new ventures from their registered or served enterprise pools—namely, firms established
within the past eight years—and the questionnaires were then distributed to the founders
or core team members of these firms through the same institutional channels. Respondents
participated voluntarily and received no monetary compensation or material incentives
for their participation. The respondents were not personally known to the researchers; all
contact was mediated through the cooperating institutions. Key sample characteristics in-
clude: A relatively balanced gender distribution (slight female predominance), with 85.99%
of respondents aged 21—40. Over 81.53% held bachelor’s degrees or higher. The sample
consists of 59.2% entrepreneurs with prior experience and 40.8% without. Most ventures
reported total assets below RMB 10 million and were predominantly in the “Startup Phase”
and “Survive Phase” stages and operated in highly or intensely competitive industries
(82.2%). These characteristics align with typical new venture profiles. The industries of
new ventures are classified according to the Industrial Classification for National Economic
Activities (Standards Press of China, 2017, GB/T 4754—2017; 20 sections, A-T) (as shown
in Table 1).

Table 1. Sample composition.

Variable Percent Number
Gender

Male 42.46 200
Female 57.54 271
Age

<20 2.12 10
21-30 43.95 207
31-40 42.04 198
41-50 8.70 41
51-60 2.55 12
>60 0.64 3
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Table 1. Cont.

Variable Percent Number
Experience

No 40.76 192
Yes 59.24 279
Educational background

Middle school and below 1.06 5
High school diploma 5.31 25
College degree 12.10 57
Bachelor degree 66.03 311
Master degree and above 15.50 73
Total assets (RMB)

<2 million 52.44 247
2-10 million 35.24 166
10-40 million 9.55 45
40-400 million 2.34 11
>400 million 0.42 2
Firm Stage

Startup phase 21.87 103
Survival stage (Struggle) 43.31 204
Survival stage

(Consolidation) 701 33
Growth phase 10.83 51
Scaling phase 14.44 68
Matunty and & 955 1
professional management

Total 471

3.2. Measures

All measurement scales were adapted from previous literature. To ensure the accuracy
and validity of the scales, we consulted with academic advisors and entrepreneurship
scholars to optimize the translation and linguistic refinement of scale items. Finally, we
established the final questionnaire by modifying some items and conducting a final pretest.
All items were measured on 5-point Likert scales (1 = strongly disagree, 5 = strongly agree).

3.2.1. Entrepreneurial Team Relational Governance

We measured ETRG using a 24-item scale based on the four-dimensional construct
developed by Zhu et al. (2020) and Mai et al. (2022). This scale assesses shared vision, com-
munication and cooperation, trust, and team identification. The shared vision dimension is
based on Mustakallio et al. (2002) and adapts the family context to a team entrepreneurship
context. A sample item for shared vision is “Team members share the same vision about
our firm.” We adapted the communication and cooperation dimension from Lester et al.
(2002), using items, such as “Members of my team are very willing to share information
with other team members about our work.” The trust dimension was derived from S. J.
Carson et al. (2006), a sample item is “We held mutual expectations about our team mem-
bers’ responsibilities that went beyond what was specified in our formal agreements.” We
adapted the team identification dimension from Shamir et al. (2000), a sample item is “I
identify strongly with the team members in my company.” During the survey, participants
evaluated the overall state of their team relationship governance. A five-point Likert scale
(1 = strongly disagree, 5 = strongly agree) was employed. The Cronbach’s alpha for the
scale was 0.887. Although ETRG is conceptually a four-dimensional construct, we follow
prior entrepreneurial-team governance research (Zhu et al., 2020; Mai et al., 2022) and
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aggregate the four dimensions into a single relational-governance score for the hypothesis
tests; the four-dimensional structure is described in Section 3.2.1, with each dimension
measured by its own items.

3.2.2. New Venture Performance

We measured new venture performance, using items adapted from Zahra et al. (2002).
A sample item is “How satisfied are you with the company’s achievement of the market share
growth rate?”. These items were measured on a 5-point Likert scale (from “dissatisfied” to
“very satisfied”). The Cronbach’s alpha for this scale was 0.811.

3.2.3. Opportunity Pivoting

We measured OP using a 5-item scale adapted from Fu et al. (2023). A sample item
is “We are dedicated to exploring new opportunities distinct from our original ones.” The
scale ranged from 1 = strongly disagree to 5 = strongly agree, where higher scores indicate
greater OP activity. The Cronbach’s alpha for this scale was 0.852.

3.2.4. Al-Environmental Dynamism

We measured AIED using a 5-item scale adapted from Azadegan et al. (2013) and
Ahmed et al. (2022) who conceptualize environmental dynamism in terms of the frequency,
magnitude, and unpredictability of environmental changes. We contextualized the items
to reference Al-driven turbulence specifically, rather than general environmental change,
so that AIED captures dynamism attributable to the Al context rather than environmental
dynamism in general. A sample item is “Under the development of Al, frequent and major
changes in the number of competitors.” The Cronbach’s alpha for the scale was 0.770.

3.2.5. Control Variables

We controlled for variables at the individual and firm levels to account for alternative
explanations. Individual-level controls included gender, age, educational background, and
entrepreneurial experience. These individual characteristics have been shown to shape
entrepreneurs’ cognition and decision-making in prior work on entrepreneurial passion and
pivoting (Cardon et al., 2013; Jiao et al., 2026; Fu et al., 2023). Firm-level controls included
firm age (Year), the industrial sector, stage, total assets and industrial competition. Firm age
(Year) denotes the number of years since a venture’s founding and is conceptually distinct
from venture stage, which reflects a venture’s developmental phase rather than its chrono-
logical age. Industrial sector was coded using the section-level classification of the GB/T
4754—2017 standard, which distinguishes 20 sections (A-T); 19 of these are represented
in our sample, as no sampled venture belonged to the remaining section, T (international
organizations). We controlled for industry because sector-specific conditions influence new
venture opportunities and pivot decisions; prior pivot studies have controlled for industry
classifications (Jiao et al., 2026; Fu et al., 2023). We also controlled for venture stage, total
assets, and industrial competition—stage affects resource availability and pivoting, total
assets represent firm size and resources, and competitive intensity pressures ventures to
pivot (Cardon et al., 2013; Kirtley & O’Mahony, 2023; Jiao et al., 2026; Fu et al., 2023).

3.3. Statistical Power

A priori power analysis. Because the empirical model contains up to twelve predictors,
we assessed its statistical power prior to hypothesis testing using G*Power 3.1 (Faul et al.,
2009), specifying an F test for the increase in R? in a fixed-model linear multiple regression.
The most demanding specification includes the two main effects, the interaction term, and
nine control variables. Assuming a = 0.05 (two-tailed) and a conventional power level of
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0.80, detecting a small effect (f> = 0.02) requires a minimum sample of 395 observations. Our
sample of 471 therefore exceeds this threshold and yields adequate power (power = 0.87) to
detect effects at or above the small-effect benchmark for all four hypothesized relationships.

4. Results
4.1. Descriptive Statistics

Table 2 presents the means, standard deviations, and correlations of the measured
variables. As shown, ETRG is significantly and positively related to OP (r = 0.376, p < 0.001)
and AIED (r = 0.383, p < 0.001). OP is also positively related to NVP (r = 0.330, p < 0.001),
providing initial evidence for the hypothesized relationships.

Table 2. Means, standard deviations, and correlations.

Variables 1 2 3 4 5 6 7 8 9 10 11 12
1. ETRG 1
2. OP 0.376 *** 1
3. NVP 0.297 *** 0.330 *** 1
4. AIED 0.383 *** 0.538 *** 0.213 **+* 1
5. Total assets 0.045 0.103 ** 0.334 *** 0.065 1
6. Stage 0.184 *** 0.149 *** 0.326 *** 0.031 0.433 *** 1
7. Competition 0.050 —0.036 —0.061 0.134 *** 0.074 0.037 1
8. Firm Age 0.085 * 0.125 *** 0.122 *** 0.080 * 0.341 **+* 0.491 *** 0.105 ** 1
9. Experience 0.017 0.154 *** 0.094 ** 0.070 0.193 *** 0.252 *** 0.053 0.223 *** 1
10. Education —0.144 *** —0.112** 0.042 —0.046 0.168 *** 0.027 0.010 0.039 —0.097 ** 1
11. Age 0.086 * 0.048 0.028 0.006 0.171 *** 0.240 *** 0.054 0.376 *** 0.199 *** —0.117 ** 1
12. Gender —0.065 —0.047 —0.046 —0.120 *** —0.049 0.073 —0.074 0.046 —0.057 0.092 ** 0.037 1
Mean 4.276 3.731 3.421 3.939 1.631 2.966 3.964 3.030 0.592 3.900 2,675  1.575
SD 0.377 0.813 0.663 0.619 0.785 1.365 0.653 2.249 0.492 0.758 0.816  0.495

Note: ETRG: entrepreneurial team relational governance; NVP: new venture performance; OP: op-
portunity pivoting; AIED: Al environmental dynamism; N = 471;*p < 0.1; ** p < 0.05, ** p < 0.01.
Industry is controlled via 18 section dummy variables (reference = Section 1) based on the GB/T
4754—2017 section classification and is therefore omitted from the correlation matrix; the continuous
industry index is reported as a robustness check in Appendix B.

4.2. Regression Analysis

Before the regression analysis, we conducted a confirmatory factor analysis (CFA) to
assess the reliability and validity of the constructs (Fang et al., 2014; Guo et al., 2019) and
to estimate measurement model. We specified a confirmatory factor structure in which
39 items were assigned to four factors: ETRG (24 items); OP (5 items); NVP (5 items); AIED
(5 items). The CFA model demonstrated an acceptable fit to the data (x2/df = 1.867 < 3,
CFI =0.962 > 0.9, TLI = 0.956 > 0.9, RMSEA = 0.043 < 0.08, SRMR = 0.038 < 0.08). These
fit indices derive from this full 39-item, four-factor specification, in which ETRG is repre-
sented by its 24 items and OP, NVP, and AIED by 5 items each. The composite reliability
(CR) and average variance extracted (AVE) reported in Table 3, by contrast, are computed
per construct: OP, NVP, and AIED at the item level, and ETRG—a four-dimensional con-
struct measured with 24 heterogeneous items—at the parcel level using its four-dimension
parcels (shared vision, communication and cooperation, trust, team identification). This
two-specification distinction is set out in the Table 3 footnote.

Furthermore, Cronbach’s « ranged from 0.770 to 0.887 and composite reliability (CR)
from 0.770 to 0.854, both above the 0.70 benchmark (Guo et al., 2019; Zhang & Zhu, 2021),
and all standardized factor loadings were significant at p < 0.001. AVE ranged from 0.402
to 0.577 (Table 3). Because all constructs were measured with five-point Likert items, we
also computed AVE on the basis of polychoric correlations, which correct the attenuation
inherent in Pearson-based estimates; AVE then ranged from 0.445 to 0.577. The AVE of
AIED (0.402; 0.445 with polychoric correlations) and NVP (0.467) falls below the conven-
tional 0.50 criterion. Following Fornell and Larcker (1981) and Malhotra and Dash (2011),
convergent validity may still be treated as adequate when CR exceeds 0.60 even though
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AVE is marginally lower, because AVE drops below 0.50 whenever the mean standardized
loading falls below roughly 0.71, irrespective of how internally consistent the construct is.
Every CR in our data exceeds 0.77 and every loading is significant; these estimates provide
supporting evidence for convergent validity. Nevertheless, the below-threshold AVE val-
ues for AIED (0.402/0.445) and N'VP (0.467) constitute mixed evidence, and we therefore
do not conclude without qualification that convergent validity is supported; instead, we
regard it as partially supported and acknowledge the AVE shortfall as a limitation of the
measurement model. Following Henseler et al. (2015), we assessed discriminant validity
with the heterotrait-monotrait ratio of correlations (HTMT), computed from indicator-level
correlations and tested with percentile bootstrap confidence intervals based on 5000 resam-
ples (Table 4). All HTMT values fall below the conservative 0.85 threshold, and the upper
bound of every 95% confidence interval lies below 1.00, indicating that the constructs are
empirically distinct. HTMT between ETRG and OP is 0.426 (95% CI [0.331, 0.529]), well
below the threshold, so the substantial ETRG — OP path reflects a predictive relationship
rather than construct redundancy.

Table 3. Reliability and convergent validity.

Construct Cronbach’s & CR AVE
ETRG 0.887 0.843 0.577
or 0.852 0.854 0.540
NVP 0.811 0.814 0.467
AIED 0.770 0.770 0.402

Notes: N = [471]. CR = composite reliability; AVE = average variance extracted. All constructs
were measured on five-point Likert scales; all standardized loadings were significant at p < 0.001.
ETRG is a four-dimensional construct (shared vision, communication and cooperation, trust, team
identification) measured with 24 items; because pooling all 24 heterogeneous items onto a single
factor confounds facet heterogeneity with measurement error, its loadings and AVE were computed
at the parcel level using the four-dimension parcels.

Table 4. HTMT results.

Construct Pair HTMT 95% CI Lower 95% CI Upper
ETRG-OP 0.426 0.331 0.529
ETRG-NVP 0.352 0.272 0.444
ETRG-AIED 0.461 0.371 0.563
OP-NVP 0.389 0.291 0.484
OP-AIED 0.660 0.554 0.760
NVP-AIED 0.270 0.184 0.367

Notes: N = [471]. HTMT = heterotrait-monotrait ratio of correlations (Henseler et al., 2015), whose
superior performance relative to the Fornell-Larcker criterion also holds under covariance-based
estimation (Voorhees et al., 2016). Percentile bootstrap with 5000 resamples. All HTMT values
are below the 0.85 threshold, and all confidence interval upper bounds are below 0.85, supporting
discriminant validity.

Because all constructs were measured with self-reports, we assessed common method
bias with three diagnostics. First, the full collinearity variance inflation factor of Kock
(2015), computed from the latent correlations of the measurement model, reached 2.016
at most, comfortably below the conservative threshold of 3.3. Second, we estimated an
unmeasured latent method construct that loaded on every indicator with equal loadings
and was uncorrelated with the substantive factors; it improved the fit only marginally,
Ax? (1) = 3.40, p = 0.065, ACFI = +0.0007, and explained only 7.7% of the variance of the
average indicator, with all substantive loadings remaining significant. Third, Harman’s
single-factor test, implemented as a one-factor confirmatory factor analysis, fitted badly
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(x?/ df =4.05, CFI = 0.592). Together with the two-wave design, these results indicate that
common method bias is unlikely to account for the observed relationships.

We applied hierarchical multiple regression to test the moderated mediation effect
(Aiken & West, 1991), the results are shown in Table 5. Hypothesis 1 predicted that ETRG is
positively related to OP. As shown in Model 4, ETRG was significantly associated with OP
(b =0.796, p < 0.001); thus, H1 was supported. Hypothesis 2 predicted that OP is positively
related to NVP. In Model 3 (Table 5), after controlling for ETRG and other variables, we
found that OP exerted a significant positive effect on NVP (b = 0.169, p < 0.001), H2 is
thus supported. Hypothesis 3 predicted that OP mediates the relationship between ETRG
and NVP. Model 2 (Table 5) shows that ETRG is positively related to NVP (b = 0.537,
p < 0.001). When we added OP in Model 3, the effect of ETRG on NVP decreased but
remained significant (b = 0.402, p < 0.001); meanwhile, OP was significant (b = 0.169,
p < 0.001). These results suggest partial mediation. To further test the significance of the
indirect effect, we conducted a Bootstrap mediation effect analysis. As shown in Table 6, the
indirect effect of OP was 0.135, with a 95% bias-corrected bootstrap confidence interval of
[0.0730, 0.2089], excluding 0. This indicates that the indirect effect is statistically significant.
Because both the direct effect of ETRG on NVP (b = 0.402, p < 0.001) and the indirect effect
(0.135, 95% CI [0.0730, 0.2089]) are positive and significant, and they operate in the same
direction, the pattern reflects complementary mediation according to the typology of X.
Zhao et al. (2010). The proportion of the total effect of ETRG on NVP that was mediated
by OP was approximately 25.1% (0.1348/0.5369 = 0.251). Therefore, H3 was supported.
The presence of a significant direct effect alongside a significant indirect effect suggests that
opportunity Pivoting is an important mediating mechanism, but it is not the only pathway
through which ETRG affects new venture performance. Future research could examine
these alternative pathways to provide a more complete understanding of how relational
governance influences firm outcomes. This exclusion demonstrates that the mediation effect
is significant, and H3 is verified.

For the moderating effects of AIED, we added an interaction term (ETRG) to the model.
Model 5 demonstrated that this interaction positively affected OP (b = 0.372, p < 0.01),
indicating that AIED positively moderates the effect of ETRG on OP; thus, H4 was supported.
We further examined this moderation in Figure 2, which plots the conditional effect of ETRG
on OP across the observed range of AIED with its 95% confidence band; the vertical reference
line marks the Johnson-Neyman boundary. The Johnson-Neyman analysis locates that
boundary at AIED = 3.257: the conditional effect of ETRG on OP is positive and significant
above this value, 86.2% of the sample, 406 of 471 ventures and not distinguishable from
zero below it. The second boundary lies at AIED = —0.108, outside the observed range
of 1.40 to 5.00, so no region of significant negative effect exists within the data. Simple
slopes at one standard deviation below the AIED mean (3.32), at the mean (3.94) and
one standard deviation above it (4.56) are 0.251 (p = 0.024), 0.481 (p < 0.001) and 0.711
(p < 0.001), increasing monotonically with AIED, consistent with H4. Note also that Model
5 is estimated on the uncentred variables, so the coefficient on AIED (—0.981) is its effect
at ETRG = 0, a point outside the observed range of 1.96 to 5.00, and should not be read
as a main effect: within the data the conditional effect of AIED on OP is positive and
significant wherever it is significant, and otherwise not distinguishable from zero. ETRG
and AIED were entered in their original (uncentered) metrics in all reported models; mean-
centering is a linear reparameterization that leaves the interaction coefficient unchanged
(b = 0.372 in both centered and uncentered specifications; standardized g = 0.107), so the
reported unstandardized coefficient is directly comparable to the centered alternative and
no centering-related respecification is required.
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Table 5. Regression results.

NVP NVP NVP or or
Model 1 Model 2 Model 3 Model 4 Model 5
ETRG 0.537 *** 0.402 *** 0.796 *** —0.984 *
(7.13) (5.09) (8.25) (—1.94)
or 0.169 ***
(4.68)
AIED —0.981 *
(—-1.74)
ETRG x AIED 0.372 ***
(2.83)
Total assets 0.205 *** 0.207 *** 0.207 *** 0.037 0.026
(4.69) (5.00) (4.96) (0.69) (0.55)
Stage 0.125 *** 0.090 *** 0.091 *** —0.009 0.022
(4.78) (3.54) (3.68) (—0.26) (0.78)
Competition —0.108 ** —0.126 *** —0.107 ** —0.113 ** —0.147 ***
(—2.36) (—2.89) (—2.50) (—2.02) (—2.96)
Industry controlled controlled controlled controlled controlled
Firm Age —-0.027 * —0.028 * —0.031 ** 0.018 0.007
(-1.73) (—=1.91) (—2.16) (0.93) (0.39)
Experience 0.010 0.033 —0.002 0.208 *** 0.172 ***
(0.16) (0.57) (—0.03) (2.79) (2.60)
Education —0.021 0.012 0.022 —0.060 —0.053
(—0.53) (0.30) (0.58) (—1.21) (—1.18)
Age —0.026 —-0.033 —0.022 —0.069 —0.038
(—0.67) (—0.91) (—0.60) (—1.47) (—0.90)
Gender —0.052 —0.036 —0.036 —0.005 0.033
(—0.87) (—0.64) (—0.64) (—0.06) (0.51)
R? 0.214 0.295 0.328 0.229 0.403
Adjusted R? 0.168 0.252 0.285 0.182 0.364
F-value 4.648 6.860 7.707 4.864 10.260

Note: ETRG: entrepreneurial team relational governance; NVP: new venture performance; OP: oppor-
tunity pivoting; AIED: Al environmental dynamism; N = 471; *p < 0.1; ** p < 0.05, ** p < 0.01. Entries
are unstandardised coefficients. The ETRG x AIED interaction increased R* by AR? = 0.011 (95% CI
[0.001, 0.030]); Cohen’s f2 = 0.018 (95% CI [0.001, 0.049]), a small effect. Industry was entered as
18 section dummy variables (reference = Section 1) based on the section-level classification of GB/T
4754—2017 (20 sections, A-T; 19 represented in our sample). A continuous-index robustness check is
reported in Appendix B.

Table 6. Bootstrap mediation results.

Effect Boot Standard Error 95%Boot LLCI 95%Boot ULCI
Indirect effect
ETRG —» OP - NVP 0.1348 0.035 0.0730 0.2089
Direct effect
ETRG — NVP 0.4020 0.078 0.2478 0.5549
Total effect 0.5369 0.074 0.3916 0.6821

Note. ETRG: entrepreneurial team relational governance; OP: opportunity pivoting; NVP: new venture
performance; AIED: Al environmental dynamism; N = 471; Bootstrap sample size = 5000; LL = lower
limit; UL = upper limit; CI = confidence interval.

In the primary models, industry was entered as 18 section dummy variables based on
the section-level classification of GB/T 4754—2017 (20 sections, A-T; 19 represented in our
sample), with Section 1 as the reference category. The joint test of the 18 section dummies
was non-significant in the OP equation (F (18,441) =1.28, p = 0.20) yet significant in the NVP
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equation (F (18, 441) = 1.98, p = 0.01); no individual section dummy reached significance,
indicating that industry is a relevant covariate whose effect is diffuse across sections rather
than driven by any single industry. All substantive conclusions were unchanged—under
dummy coding, the ETRG — OP effect (H1) was b = 0.796 (p < 0.001), the OP — NVP effect
(H2) wasb = 0.169 (p < 0.001), the ETRG x AIED interaction (H4) was b = 0.372 (p < 0.01),
and the indirect effect (H3) was 0.1348. As a robustness check, we re-estimated all models
with industry entered as a single continuous index based on the same classification; all
substantive conclusions were unchanged. The full set of dummy coefficients is reported in

Appendix B.
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Figure 2. Johnson-Neyman analysis of the conditional effect of ETRG on OP across the observed
range of AIED. The solid line depicts the estimated conditional effect of ETRG on OP at each level of
AIED, and the shaded area denotes the corresponding 95% confidence band. The horizontal dashed
line marks the zero-reference line. The gray dotted vertical line marks the Johnson-Neyman point
of significance (AIED = 3.257), above which the conditional effect is statistically significant at the
0.05 level; the orange dotted vertical line marks the sample mean of AIED. The green, orange, and
dark red annotations indicate the conditional effects at one SD below the mean, at the mean, and at
one SD above the mean of AIED, respectively.

As shown in Table 7, the effect of AIED was significant in the moderated mediation
relationship (index of moderated mediation = 0.0630, 95% BCCI [0.0203, 0.1275], excluding
zero). Specifically, we tested the indirect relationship of ETRG with NVP via OP at low,
mean, and high levels of AIED. As predicted, the positive indirect effect was strongest when
AIED was high (b = 0.1204, 95% BCCI [0.0646, 0.2003], excluding zero); at the mean of
AIED it remained positive and significant (b = 0.0815, 95% BCCI [0.0430, 0.1394]); at low
AIED it was smaller but still significant under the bias-corrected CI (b = 0.0425, 95% BCCI
[0.0034, 0.1012]).

Residual diagnostics (Shapiro-Wilk, Breusch-Pagan, White) and the corresponding
normal Q-Q and residual-versus-fitted plots are reported in Supplementary Figure S1.
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Table 7. Moderated mediation analysis.

Mediator Moderator Effect Standard Error 95%Boot LLCI 95%Boot ULCI
AIED - SD 0.0425 0.024 0.0034 0.1012

or AIED (Mean) 0.0815 0.024 0.0430 0.1394
AIED + SD 0.1204 0.034 0.0646 0.2003
Index of moderated mediation 0.0630 0.027 0.0203 0.1275

Note. OP: opportunity pivoting; N = 471; Bootstrap sample size = 5000; LL = lower limit; UL = upper
limit; CI = confidence interval; AIED is modeled as a continuous variable. Conditional indirect effects
are reported at the mean and +1 SD of AIED for interpretation only; the moderated-mediation model
uses the continuous measure.

5. Discussion and Conclusions
5.1. Theoretical Implications

First, by integrating dynamic capabilities theory with relational governance research,
this study shifts entrepreneurial team governance from static social capital to micro-
foundations of dynamic capabilities. This transition extends the theoretical boundaries
of relational governance research. Although prior studies have examined the effect of
internal relational governance on opportunity change (Zahra et al., 2006; DesJardine et al.,
2024; Khayati et al., 2025), they have primarily focused on intrapreneurship in mature firms,
corporate governance in listed companies, and top-management team behavior. While some
studies explore relational governance within entrepreneurial team contexts, the focus has
largely been on outcomes such as relational capital formation or organizational resilience
(Mai et al., 2022; Blatt, 2009). The current study expands the research context of relational
governance from top-management teams to entrepreneurial ones, shifting the focus from
static issues of personnel structure and capability endowment to a dynamic capability
governance mechanism, thereby framing governance as a micro-foundation that empowers
entrepreneurial teams’ dynamic capabilities. It provides a new lens for understanding how
entrepreneurial teams achieve strategic adaptation under uncertainty.

Second, this study examines the indirect association along the “relational governance
— opportunity pivoting — new venture performance.” By introducing AIED as a key con-
tingency factor, it reveals the boundary conditions of this process and reconciles conflicting
findings regarding its effectiveness. Previous studies have mainly examined OP within
a “negative feedback-strategic response” framework, emphasizing its role as a passive
adaptation mechanism. These studies lack a systematic integration of how relational gov-
ernance influences pivoting and how pivoting subsequently affects performance (Zahra
et al., 2006; DesJardine et al., 2024; Khayati et al., 2025). This study finds that relational
governance significantly facilitates opportunity pivoting, which in turn enhances new ven-
ture performance. Drawing on the dynamic capabilities perspective, this finding may be
theoretically interpreted as suggesting that relational governance operates by strengthening
the team’s capabilities through the stages of sensing (identifying the need for pivoting),
seizing (forming pivoting commitment), and reconfiguring (executing pivoting actions).
It should be noted, however, that sensing, seizing, and reconfiguring are invoked solely
as a theoretical interpretive framework and were not measured as separate constructs in
this study. This integrative framework provides a process-based explanation for inconsis-
tent performance outcomes. The success of a pivot depends not on the pivoting behavior
itself but on its antecedent—whether relational governance can empower dynamic capa-
bilities to generate high-quality pivoting decisions. Furthermore, this study incorporates
AIED as a salient contextual variable and empirically examines its moderating effect on
the relationship between relational governance and opportunity pivoting. The findings
indicate that high AIED significantly strengthens the positive effect of relational governance
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on OP. Conversely, below AIED = 3.257 the conditional effect of relational governance
on OP is not statistically distinguishable from zero, indicating the effect is not precisely
estimated in that region; it does not establish that the ETRG — OP mechanism is absent.
More importantly, AIED functions as a contingent environmental condition rather than a
uniformly beneficial antecedent: within the observed range, its own conditional effect on
OP is significant only above ETRG = 3.33 and is not distinguishable from zero below that
point. Thus, the data do not establish that turbulence alone generates opportunity pivoting
where relational governance is weak, nor that turbulence suppresses pivoting in that region.
Opportunity pivoting is instead observed where relational governance is present to translate
environmental dynamism into sensing, seizing, and reconfiguring. These findings not only
respond to the core premise of dynamic capabilities theory that environmental dynamism
is a prerequisite for realizing capability value, but they also reveal the boundary conditions
for team governance in the era of technological turbulence, providing empirical evidence
for its contingency mechanisms.

5.2. Practical Implications

First, entrepreneurial teams should recognize the empowering role of relational gover-
nance in OP and shift from “maintaining emotions” to “supporting high-quality strategic
transformation.” The findings indicate that the value of relational governance lies not
merely in maintaining team harmony but in providing a safe and efficient platform for mem-
bers to challenge assumptions and pivot in response to market feedback and technological
disruption, rather than passively adhering to initial strategies under emotional pressure. In
the context of rapid Al-driven technological change, entrepreneurial teams should leverage
trust and open communication to integrate feedback from customers, platforms, and algo-
rithms. This approach enables swift OP in product direction, business models, and target
customer segments.

Second, managers and investors should reassess team governance through the lens
of AIED. New venture managers should strengthen the dynamic capabilities embedded
in relational governance, enhancing the ability to sense environmental changes and recon-
figure resources. During due diligence, venture capitalists should look beyond founders’
backgrounds and equity structures. They must examine whether a team can translate strong
relational bonds into rapid adjustment to opportunity paths, rather than focusing solely on
short-term performance or execution capability. Specifically, investors could incorporate
scenario-based simulations to observe how teams make pivoting decisions under time
pressure and information ambiguity.

5.3. Limitations and Future Directions

First, this study faces limitations in data sources, generalizability, and causal infer-
ence. Although it adopts a two-wave data collection design, the relatively short 1-3-month
interval limits causal inference and represents a temporal boundary condition that may
inflate correlations and fail to capture longer-term dynamics. Moreover, relying on a single
respondent per venture may introduce respondent bias and common method bias and
inadequately capture team-level phenomena. Notably, prior entrepreneurial team research
has relied on a single core team member to represent the team when assessing team-level
constructs in new ventures, an approach consistent with the small size of these firms. Even
so, a single respondent cannot fully capture the shared nature of ETRG or the degree
of within-team agreement. In addition, recruitment through institutional channels may
overrepresent ventures connected to formal support organizations, which may differ from
non-institutionally networked ventures in their access to information, resources, and exter-
nal support. The exclusively Chinese sample also limits cross-cultural generalizability, as
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the role of relational governance may vary across cultural and institutional contexts. Future
research should employ multi-informant, multi-wave longitudinal designs with longer
intervals and assess within-team agreement before aggregating responses, thereby better
capturing team-level perceptions, temporal patterns, and lagged effects. Future studies
should also diversify recruitment channels and conduct cross-national comparative research
to test the generalizability of the proposed relationships.

Second, this study focuses on the team level rather than individual traits. For example,
the sample skews toward relatively young (85.99% aged 21-40) and highly educated re-
spondents (81.53% with at least a bachelor’s degree), thereby limiting the generalizability
of the results to older entrepreneurs or less formally educated teams. Consequently, it
does not fully examine the interaction between individual entrepreneurial characteristics
(such as age, educational background, cognitive style, and risk preference) and relational
governance. Future research should extend the current framework by incorporating vari-
ables such as individual entrepreneurial traits and top-management team heterogeneity.
Researchers could explore whether entrepreneurs with different traits tend to develop dis-
tinct relational governance patterns and how these traits interact with relational governance
to influence OP.

Third, our sample, which spans 19 of the 20 sections of the GB/T 4754—2017 classifi-
cation (only section T, international organizations, is unrepresented), enhances external
validity but also introduces industry-specific heterogeneity that may not be fully captured
by 18 industry dummy variables (reference = Section 1). Thus, our findings should be
interpreted as average effects across industries. Future research could examine whether
these relationships vary with industry-level Al penetration and technological turbulence.

Fourth, we did not collect a scale of general (non-Al) environmental dynamism, so we
could not directly compare AIED against a general dynamism construct within the same
model. Future research should include both a general and an Al-specific dynamism scale
to examine their relative contributions and avoid conflating the two.

Fifth, although the Johnson-Neyman analysis identified a boundary at AIED = 3.257,
this boundary should be read as a descriptive precision indicator rather than as evidence of
a distinct subgroup or a qualitative break in the relationship. A non-significant conditional
effect below the boundary indicates that the ETRG — OP effect is not precisely estimated in
that region; it does not establish that the mechanism is absent. In an exploratory post-hoc
comparison, the 65 ventures below the boundary did not differ systematically from the
remainder on any measured covariate; the one exception was industry-related variables,
where the two groups differed significantly at the 0.05 level (x? = 29.39, df = 18, p = 0.044).
Although this pattern is descriptive and suggestive, it does not establish that the ETRG—OP
mechanism is absent in that region, nor that reduced statistical power is the primary
explanation for the attenuated effect at low AIED. A formal three-way interaction (e.g., with
industry or venture stage) was not pursued because the present sample (N = 471) lacks
power for such a test. Future research should examine additional boundary conditions, for
example, three-way interactions involving industry or venture stage, using larger samples
that are better powered to detect subgroup effects.

Additionally, regarding the statistical inference strategy, we acknowledge that « = 0.05
was applied per test without formal family-wise error rate correction. This decision reflects
that all four hypotheses were theory-driven and pre-specified, are not independent (H1,
H2, and H3 form a single associational mediational pathway, with H4 moderating H1), and
that the conclusions are insensitive to correction; even the least significant hypothesis (H4,
p = 0.005) falls below the strictest Bonferroni threshold (« = 0.0125). Future research is
encouraged to replicate these findings on independent samples.
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The following abbreviations are used in this manuscript:

ETRG  Entrepreneurial Team Relational Governance

(0] Opportunity Pivoting

AIED  Al-Environmental Dynamism
NVP  New Venture Performance

Appendix A

Table Al. Measurement scales.

Constructs Items Measurement Items References

SVl  Team members share the same vision about the firm.
. - - Mustakallio

SV2  Team members are committed to jointly agreed-on goals of the firm. etal. (2002)
SV3  Team members agree about the long-term development objectives of the firm.
CCl1 Team members are very willing to share information with other members about our work.
CC2 Team members are comfortable talking to each other about what needs to be done.

Entrepreneurial

Team Relational ~ CC3  Team members enjoy talking to each other.

Governance CC4 Team members cooperate to get the work done. Lester et al.
CC5 Team members work together to solve problems and make decisions. (2002)
CC6 Team members find it easy to work with each other.
CC7  When team members talk to each other, there is a great deal of understanding.
CC8 There is a lot of cooperation among team members.
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Table Al. Cont.
Constructs Items Measurement Items References
TR1 Team members held mutual expectations about their responsibilities that went beyond
what was specified in the formal agreements.
TR2 Team members expected that conflicts would be resolved fairly, even if no guidelines
were given by the formal agreements.
TR3 There were performance goals for team member’s work that were understood and
accepted by team members even though not written in the formal agreements.
TR4 When an unexpected situation arose, team members had a mutual understanding that a
win-win solution would be found, even if it contradicted the formal agreements. S.J. Carson
TR5 Team members were expected to share helpful information to an extent beyond that etal. (2006)
required by the formal agreements.
Entrepreneurial
Team Relational ~ TRrg Team members held mutual expectations that each would be flexible and responsive to
Governance requests by the other, even if not obliged by the formal agreements.
Team members understood that problems arising during the relationship would be
TR7  solved jointly through communication and cooperation rather than just reference to the
formal agreement.
TRS Team members understood that each would adjust to changing circumstances, even if
not bound to change by the formal agreements.
11 Iidentify strongly with the team members in my company.
TI Most members share similar values to mine.
TI The feeling of being at home in the team ?;1 (? ég;r etal
TI I am loyal to other team members
TI The team members have good interactive relationships in the entrepreneurial activities.
OP1 We are committed to developing new opportunities distinct from the original
opportunity.
o . . . Kirtley and
OP2  We fundamentally changed the initial business logic and practices. O’Mahony
Opportunity OP3  We are turning to a brand-new opportunity. (2023);
Pivoting We are committed to replacing existing products/ Wooc} and
or4 . . . . McKinley
services/technologies or business with new ones. (2020)
Our core products/services/technology or business are
OP5 )
completely different from the past.
AIED1 Under the development of Al, Major changes in consumer demographics.
AIED2 Under the development of Al, Frequent and major changes in government regulations Azadegan
Al- Under the development of Al, An increasing amount of spending on research and etal.
. AIED3
Environmental development (2013);
Dynamism ATEDA Under t.he development of Al, Frequent and major changes in the number of 31?‘3((;022)
competitors.
AIED5 Under the development of Al, Short product life cycle.
NVP1 How satisfied are you with the company’s achievement of the profit margin?
NVP2 How satisfied are you with the company’s achievement of the sales growth rate?
New Venture NVP3 How satisfied are you with the company’s achievement of the market share growth rate? =~ Zahra et al.
Performance NVP4 How satisfied are you with the company’s achievement of the success rate of new (2002)
products /services?
NVP5 How satisfied are you with the company’s achievement of the key customer growth rate?
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Appendix B. Robustness Checks
Appendix B.1. Industry Coding (Dummy Primary; Continuous-Index Robustness)

In the main manuscript, industry is controlled using 18 section dummy variables
(reference = Section 1, the GB/T 4754—2017 classification; 19 sections represented in the
sample) in the regression models (Tables 5-7). In the descriptive statistics (Table 2), the
industry variable is omitted from the correlation matrix for the same reason and is noted
accordingly. Table A2a reports these 18 dummy coefficients from the primary Model 5. As a
robustness check, Table A2b re-estimates the principal hypotheses with industry entered as a
single continuous index (section code 1-19, treated as linear). Every substantive conclusion
is unchanged (e.g., H4 interaction b = 0.365, p < 0.01, versus b = 0.372 under dummies; H1:
0.791 vs. 0.796; H2: 0.172 vs. 0.169; H3 total: 0.472 vs. 0.537; indirect: 0.1361 [0.0677, 0.2045]
vs. 0.1348 [0.0730, 0.2089]). The joint test of the 18 section dummies was non-significant in
the OP equation under conventional OLS standard errors (F (18, 441) = 1.28, p = 0.20) yet
significant in the NVP equation (F (18, 441) = 1.98,p = 0.01).

Table A2. (a) Industry dummy coefficients from the primary Model 5 (N = 471;
reference = Section 1). (b) Principal hypothesis estimates: 18-section dummy (primary) versus
continuous-index (robustness).

(a)
Section (GB/T 4754—2017, A-T) b SE p
2 —0.534 0.519 0.304
3 +0.091 0.223 0.683
4 —0.293 0.337 0.385
5 —0.073 0.275 0.792
6 -0.139 0.212 0.512
7 —0.468 0.682 0.493
8 —0.058 0.209 0.782
9 -0.215 0.212 0.309
10 -0.272 0.254 0.285
11 —0.041 0.319 0.898
12 +0.196 0.295 0.505
13 +0.416 0.358 0.246
14 —0.369 0.382 0.334
15 —0.516 0.287 0.073
16 —0.306 0.231 0.186
17 —0.164 0.297 0.580
18 —0.218 0.225 0.332
19 +0.232 0.505 0.647
(b)
Hypothesis Path/Effect 18-secl:1(21;é1;1 mmy dummy p Contu];u(ostllas)- index cont. p
H1 ETRG — OP 0.796 (0.097) p < 0.001 0.791 (0.094) p < 0.001
H2 OP - NVP 0.169 (0.036) p <0.001 0.172 (0.036) p < 0.001
H3 (total) ETRG — NVP 0.537 (0.075) p < 0.001 0.472 (0.074) p < 0.001
H3 (direct) ETRG — NVP 0.402 (0.079) p < 0.001 0.336 (0.078) p < 0.001
s 0.1348, 95% CI 0.1361, 95% CI
H3 (indirect) ETRG — OP - NVP [0.0730, 0.2089] - [0.0677, 0.2045] -
H4 ETRG x AIED - OP 0.372 (0.131) p = 0.005 0.365 (0.127) p < 0.01

Notes: ETRG = entrepreneurial team relational governance; OP = opportunity pivoting; NVP = new
venture performance; AIED = Al-environment dynamism. The H3 indirect effect is a bias-corrected
bootstrap estimate (5000 resamples) reported with a 95% CI; it has no standard error or p value in the
conventional sense. The 18-section-dummy column uses the primary specification; the continuous-
index column substitutes a single continuous index (section code 1-19) for the 18 dummies, holding
all other controls constant.
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Appendix B.2. Firm-Age Specification (Robustness Check)

As a further robustness check on the firm-age specification, we re-estimated Model
5 replacing the linear firm-age control (years since founding; M = 3.03, SD = 2.25) with
(i) a quadratic term and (ii) a categorical specification (0-2, 3-5, 6-8 years; 0-2 as refer-
ence). In every specification the ETRG x AIED interaction remains significant (b approx.
0.37, p < 0.01) and firm age is non-significant, indicating the results are not driven by the
functional form of firm age. We therefore retain the linear control in the main models.

Table A3. Firm-age specification robustness check.

Specification ETRG x AIED (b, SE, p) Firm-Age Term(s) (b, SE, p) Conclusion
Linear firm age 0.372 (0.131), p = 0.005 0.007 (0.017), p = 0.697 H4 stable; firm age n.s.
Linear: —0.006 (0.050),
Quadratic firm age 0.371 (0.132), p = 0.005 p = 0.901; Squared: 0.002 H4 stable; firm age n.s.

(0.006), p = 0.785

3-5: —0.010 (0.074), p = 0.894;
6-8: 0.046 (0.100), p = 0.643

Categorical (0-2 reference) 0.367 (0.132), p = 0.006 H4 stable; firm age n.s.

Notes: N = 471; all specifications include the same covariates as Table 5 except the firm-age functional
form. ETRG x AIED denotes the interaction term; p values are two-tailed. Firm age is years since
founding (M = 3.03, SD = 2.25); the categorical version uses 0-2 (reference), 3-5, and 6-8 years.
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