Supplementary Material
The Paradoxical Role of Groupthink Bias in Entrepreneurial Team Performance: A Competing Mediation Model
Supplementary Appendix A. Measurement Items and Codebook
This appendix reports the measurement items and codebook for the focal constructs used in the study. Unless otherwise stated, substantive survey items were measured as member-level perceptions of the team on seven-point Likert-type scales ranging from 1 = strongly disagree to 7 = strongly agree. Higher values indicate higher levels of the corresponding construct. Individual member responses were aggregated to the team level after aggregation diagnostics supported aggregation. All substantive indicators were modeled reflectively in the PLS-SEM analysis reported in the main manuscript.
Table S-A1. Conceptual basis and source materials
	Construct area
	Source / conceptual basis
	Use in current study

	Groupthink bias
	Janis (1972, 1982); Aldag and Fuller (1993); Choi and Kim (1999)
	Classic groupthink symptom domains and organizational applications of groupthink were used to develop the eight groupthink-bias indicators. DOI references used where available: 10.1037/0033-2909.113.3.533; 10.1037/0021-9010.84.2.297.

	Transition, action, and interpersonal processes
	Marks et al. (2001); Mathieu et al. (2020); SAGE/figshare supplemental materials for the Team Processes Survey
	The team process taxonomy and validated team-process survey materials informed the adaptation of transition, action, and interpersonal process indicators. DOI references: 10.1177/1094428119840801; 10.25384/sage.8058623.v1.

	Perceived team performance
	Chan, Pearson, and Entrekin (2003), based on Edmondson's team performance measure
	The perceived team performance indicators were adapted to capture accomplishment stability, stakeholder satisfaction, quality improvement, quality reliability, and external/cross-unit satisfaction. DOI reference: 10.1108/13527590310507426.


Table S-A2. Groupthink bias indicators
	Variable
	Domain / dimension
	Item wording
	Source / note

	GT1
	Illusion of invulnerability
	Members of this team tend to feel overly confident that the team’s decisions will succeed, even in uncertain situations.
	Developed for this study based on classic groupthink symptom domains.

	GT2
	Belief in inherent morality
	Members tend to assume that this team’s choices are justified because the team’s intentions are good.
	Developed for this study based on classic groupthink symptom domains.

	GT3
	Collective rationalization
	When warning signs appear, this team tends to explain them away rather than reconsider its assumptions.
	Developed for this study based on classic groupthink symptom domains.

	GT4
	Stereotyping of outsiders or rivals
	This team tends to dismiss critics, competitors, or outside advisors as uninformed or biased.
	Developed for this study based on classic groupthink symptom domains.

	GT5
	Self-censorship
	Members often hold back doubts or counterarguments in order to preserve agreement.
	Developed for this study based on classic groupthink symptom domains.

	GT6
	Illusion of unanimity
	Silence in this team is often interpreted as agreement with the dominant view.
	Developed for this study based on classic groupthink symptom domains.

	GT7
	Pressure on dissenters
	Members who question the dominant view feel pressure to conform.
	Developed for this study based on classic groupthink symptom domains.

	GT8
	Mindguarding
	Some members filter or block information that could disrupt the team’s preferred decision.
	Developed for this study based on classic groupthink symptom domains.



Table S-A3. Team process indicators
	Variable
	Construct
	Domain / dimension
	Item wording

	TR1
	Transition processes
	Mission analysis
	Before major decisions, this team systematically analyzes its mission and key task requirements.

	TR2
	Transition processes
	Goal specification
	This team explicitly prioritizes goals and subgoals before moving to execution.

	TR3
	Transition processes
	Strategy formulation
	This team develops alternative strategies and considers how to implement them.

	AC1
	Action processes
	Monitoring progress
	This team regularly tracks progress toward agreed goals.

	AC2
	Action processes
	Systems monitoring
	This team monitors resources, constraints, and external conditions that affect task execution.

	AC3
	Action processes
	Team monitoring and backup behavior
	Team members notice when others need help and provide backup when needed.

	AC4
	Action processes
	Coordination
	Team members coordinate the timing and sequence of their activities effectively.

	IP1
	Interpersonal processes
	Conflict management
	This team handles disagreements constructively.

	IP2
	Interpersonal processes
	Motivation and confidence building
	This team maintains members’ confidence and motivation during difficult periods.

	IP3
	Interpersonal processes
	Affect management
	This team manages tension and negative emotions effectively.


Table S-A4. Perceived team performance indicators
	Variable
	Domain / dimension
	Item wording

	PERF1
	Accomplishment stability
	This team has maintained or improved its level of accomplishment recently.

	PERF2
	Stakeholder satisfaction
	Customers, users, or internal stakeholders rarely complain about this team’s work.

	PERF3
	Quality improvement
	The quality of this team’s work is improving over time.

	PERF4
	Quality reliability
	This team rarely makes serious quality mistakes.

	PERF5
	Cross-unit reputation / external satisfaction
	People or units interacting with this team are generally satisfied with how it operates.


Table S-A5. Metadata and descriptive variables documented in the study codebook
	Variable
	Construct / variable type
	Level
	Description
	Coding / note

	team_id
	Team identifier
	Team level
	Anonymous identifier for each entrepreneurial team.
	Nominal identifier used for nesting, matching respondents to teams, and aggregation.

	member_id
	Respondent identifier
	Member level
	Anonymous identifier for each respondent nested within team_id.
	Nominal identifier used to distinguish the three respondents within each team.

	n_members
	Number of respondents per team
	Team level
	Number of valid survey respondents available for each team.
	Count variable; all retained teams had three valid respondents.

	team_size
	Team size
	Team level
	Number of members in the entrepreneurial team.
	Count variable used as descriptive team-level metadata; this refers to actual team size, not the number of survey respondents.

	team_age_months
	Team age
	Team level
	Number of months since team formation.
	Continuous descriptive team-level variable.

	industry
	Venture domain
	Team level
	Main sector or domain of the entrepreneurial venture.
	Categorical descriptive team-level variable.

	gender
	Respondent demographic variable
	Member level
	Respondent-reported gender category.
	Categorical descriptive variable.

	age_group
	Respondent demographic variable
	Member level
	Respondent-reported age group.
	Categorical descriptive variable.

	education
	Respondent demographic variable
	Member level
	Respondent-reported highest education level.
	Categorical descriptive variable.

	role
	Respondent role
	Member level
	Respondent’s role in the entrepreneurial team.
	Categorical descriptive variable; used to verify that at least one of the three respondents was the founder, chief executive, or lead founder, as required by the eligibility criteria

	GT_mean
	Respondent-level construct score
	Member level
	Respondent-level mean score for groupthink bias items.
	Computed as the respondent’s mean across GT1–GT8.

	TR_mean
	Respondent-level construct score
	Member level
	Respondent-level mean score for transition process items.
	Computed as the respondent’s mean across TR1–TR3.

	AC_mean
	Respondent-level construct score
	Member level
	Respondent-level mean score for action process items.
	Computed as the respondent’s mean across AC1–AC4.

	IP_mean
	Respondent-level construct score
	Member level
	Respondent-level mean score for interpersonal process items.
	Computed as the respondent’s mean across IP1–IP3.

	PERF_mean
	Respondent-level construct score
	Member level
	Respondent-level mean score for perceived team performance items.
	Computed as the respondent’s mean across PERF1–PERF5.


Note. Team-level item indicators were computed by averaging the corresponding member-level item responses within each team. For example, GT1_team_mean represents the team-level mean of GT1 across the three respondents in a given team. These team-level item indicators were used in the PLS-SEM analysis after aggregation diagnostics supported aggregation.


Supplementary Appendix B. OLS Path Regression Robustness Check
As an additional robustness check, we re-estimated the structural paths using ordinary least squares path regression on standardized team-level construct mean scores. This analysis was intended to examine whether the substantive pattern obtained from PLS-SEM was sensitive to the estimation approach. Direct paths were estimated using separate regressions for transition, action, and interpersonal processes and a multiple regression predicting team performance from the three process variables. Indirect associations were computed as products of coefficients and evaluated using 5,000 bootstrap resamples.
Table S-B1. OLS path regression results using standardized team-level construct mean scores
	Path
	OLS standardized β
	t
	p
	R²

	Groupthink bias -> Transition processes
	-.228
	-2.051
	.044
	.052

	Groupthink bias -> Action processes
	.558
	5.898
	< .001
	.311

	Groupthink bias -> Interpersonal processes
	-.276
	-2.522
	.014
	.076

	Transition processes -> Team performance
	.341
	3.386
	.001
	—

	Action processes -> Team performance
	.313
	3.108
	.003
	—

	Interpersonal processes -> Team performance
	.211
	2.098
	.039
	—

	Team performance equation
	—
	—
	—
	.245


Note. All variables were standardized team-level construct mean scores. The team performance equation included transition, action, and interpersonal processes as simultaneous predictors. Also, minor differences in R² values between the main PLS-SEM analysis and this OLS robustness check are due to the different weighting of indicators; PLS-SEM uses estimated weights for reflective constructs, whereas OLS uses unweighted composite scores (mean values).
Table S-B2. Bootstrapped OLS product-of-coefficients indirect associations
	Indirect path
	OLS product β
	95% bootstrap CI

	Groupthink bias -> Transition processes -> Team performance
	-.078
	[-.178, -.008]

	Groupthink bias -> Action processes -> Team performance
	.175
	[.046, .305]

	Groupthink bias -> Interpersonal processes -> Team performance
	-.058
	[-.139, -.002]

	Groupthink bias -> Team performance, total indirect association
	.039
	[-.126, .198]


Note. Confidence intervals are based on 5,000 bootstrap resamples. Indirect associations are products of standardized OLS path coefficients. The total indirect association is the sum of the three specific indirect associations.
The OLS robustness analysis reproduced the same sign pattern as the PLS-SEM model reported in the main manuscript. Groupthink bias was negatively associated with transition and interpersonal processes and positively associated with action processes. In turn, transition, action, and interpersonal processes were positively associated with team performance. The bootstrapped indirect associations also supported the competing mediation interpretation: the action-process pathway was positive, the transition- and interpersonal-process pathways were negative, and the total indirect association was not significant. Thus, the substantive conclusions were not dependent on the PLS-SEM estimation procedure.


Supplementary Appendix C. Additional Robustness Checks for the Groupthink-Bias Measure
This appendix reports additional robustness checks for the groupthink-bias measure. These analyses were conducted to examine whether the substantive findings were dependent on consensus-like groupthink indicators, driven by any single groupthink symptom, or robust to a more restrictive operationalization focused on explicitly dysfunctional suppression/closure symptoms. Reliability analyses used aggregated team-level item indicators, whereas path-regression robustness analyses used standardized team-level construct mean scores based on the aggregated team-level data.
We first examined the internal consistency of the full eight-item groupthink-bias measure and two alternative item specifications: a five-item core dysfunctional groupthink measure and a three-item consensus-like symptom subset.
Table S-C1. Internal consistency of alternative groupthink-bias specifications
	Measure
	Indicators included
	Cronbach’s alpha

	Full groupthink-bias measure
	GT1–GT8
	.960

	Core dysfunctional groupthink measure
	GT3, GT4, GT5, GT7, GT8
	.940

	Consensus-like and confidence-related symptom subset
	GT1, GT2, GT6
	.902


The full eight-item measure showed very high internal consistency. The five-item core dysfunctional groupthink measure also showed strong reliability, suggesting that the construct was not dependent on consensus-like indicators alone.
We also examined whether the reliability of the full groupthink-bias measure was driven by any single indicator.
Table S-C2. Alpha-if-deleted values for the full groupthink-bias measure
	Deleted item
	Alpha if deleted

	GT1
	.954

	GT2
	.954

	GT3
	.953

	GT4
	.955

	GT5
	.955

	GT6
	.957

	GT7
	.953

	GT8
	.959


Alpha-if-deleted values ranged from .953 to .959 and did not exceed the alpha of the full scale in any substantively meaningful way. This suggests that the reliability of the groupthink-bias measure was not driven by any single indicator.
To examine whether the positive association between groupthink bias and action processes was driven by indicators that could be interpreted as apparent consensus or collective confidence, we re-estimated the model using only the more explicitly dysfunctional groupthink indicators: collective rationalization, stereotyping of outsiders or rivals, self-censorship, pressure on dissenters, and mindguarding.

Table S-C3. OLS path regression using core dysfunctional groupthink indicators
	Path
	Standardized β
	t
	p
	R²

	Core groupthink → Transition processes
	−.242
	−2.184
	.032
	.058

	Core groupthink → Action processes
	.553
	5.820
	< .001
	.306

	Core groupthink → Interpersonal processes
	−.284
	−2.596
	.011
	.081

	Transition processes → Team performance
	.341
	3.387
	.001
	—

	Action processes → Team performance
	.313
	3.107
	.003
	—

	Interpersonal processes → Team performance
	.211
	2.099
	.039
	—

	Team performance equation
	—
	—
	—
	.245


Note. The team performance equation includes transition, action, and interpersonal processes as simultaneous predictors. Core groupthink was used only as the antecedent of the three process variables.
The results reproduced the same substantive pattern as the full eight-item measure. Core dysfunctional groupthink was negatively associated with transition processes and interpersonal processes, and positively associated with action processes. Thus, the positive groupthink–action association does not appear to be solely attributable to consensus-like or confidence-related indicators.
We next examined whether the competing mediation pattern remained stable when the five-item core dysfunctional groupthink measure was used.
Table S-C4. Bootstrapped indirect effects using core dysfunctional groupthink indicators
	Indirect path
	Product β
	95% bootstrap CI

	Core groupthink → Transition processes → Team performance
	−.082
	[−.179, −.010]

	Core groupthink → Action processes → Team performance
	.173
	[.044, .303]

	Core groupthink → Interpersonal processes → Team performance
	−.060
	[−.147, −.003]

	Core groupthink → Team performance, total indirect association
	.031
	[−.134, .187]


The indirect-effect analysis using the core dysfunctional groupthink measure also reproduced the competing mediation pattern. The indirect association through action processes was positive, whereas the indirect associations through transition and interpersonal processes were negative. The total indirect association remained non-significant, indicating that the opposing process-specific pathways continued to offset one another even after excluding the more consensus-like indicators. Finally, we conducted leave-one-indicator-out analyses by re-estimating the model eight times, each time excluding one groupthink-bias indicator.
Table S-C5. Leave-one-indicator-out OLS robustness check for groupthink-bias indicators
	Groupthink specification
	GT → Transition
	GT → Action
	GT → Interpersonal
	Indirect via Transition
	Indirect via Action
	Indirect via Interpersonal
	Total indirect

	Full GT1–GT8
	−.228
	.558
	−.276
	−.078
	.175
	−.058
	.039

	Excluding GT1
	−.229
	.548
	−.264
	−.078
	.172
	−.056
	.038

	Excluding GT2
	−.222
	.557
	−.284
	−.076
	.174
	−.060
	.039

	Excluding GT3
	−.210
	.552
	−.280
	−.072
	.173
	−.059
	.042

	Excluding GT4
	−.227
	.552
	−.271
	−.077
	.173
	−.057
	.038

	Excluding GT5
	−.236
	.559
	−.290
	−.080
	.175
	−.061
	.033

	Excluding GT6
	−.241
	.565
	−.286
	−.082
	.177
	−.060
	.034

	Excluding GT7
	−.222
	.553
	−.261
	−.076
	.173
	−.055
	.042

	Excluding GT8
	−.228
	.565
	−.269
	−.078
	.177
	−.057
	.042


Note. Coefficients are standardized OLS path coefficients based on team-level construct mean scores. Indirect associations are products of standardized coefficients.
The sign pattern remained stable across all alternative specifications. Across the eight leave-one-indicator-out models, the path from groupthink bias to transition processes ranged from −.241 to −.210, the path to action processes ranged from .548 to .565, and the path to interpersonal processes ranged from −.290 to −.261. The indirect pathways were similarly stable: the indirect association through transition processes ranged from −.082 to −.072, the indirect association through action processes ranged from .172 to .177, and the indirect association through interpersonal processes ranged from −.061 to −.055. These results indicate that the competing mediation pattern was not driven by any single groupthink symptom indicator.





Supplementary Appendix D. Control-Variable Robustness Checks
This appendix reports additional control-variable robustness checks. The purpose of these analyses was to examine whether the substantive pattern of results was robust to basic team-level contextual controls. We first re-estimated the OLS path model while controlling for team size and team age. Team size and team age were included because larger and older teams may differ in decision routines, coordination complexity, interpersonal dynamics, and perceived performance. In a further sensitivity check, we added a broad industry-sector control distinguishing digital/knowledge-intensive ventures from physical/resource-intensive ventures. All focal constructs and continuous controls were standardized. Broad industry sector was entered as a binary dummy variable.
Table S-D1. OLS path regression with team size and team age as controls
	Path
	Standardized β
	t
	p
	R²

	Groupthink bias → Transition processes
	−.235
	−2.110
	.038
	.072

	Groupthink bias → Action processes
	.565
	5.960
	< .001
	.329

	Groupthink bias → Interpersonal processes
	−.272
	−2.449
	.017
	.081

	Transition processes → Team performance
	.346
	3.366
	.001
	—

	Action processes → Team performance
	.309
	3.012
	.004
	—

	Interpersonal processes → Team performance
	.208
	2.033
	.046
	—

	Team performance equation
	—
	—
	—
	.246


Note. All coefficients are standardized OLS coefficients based on team-level construct mean scores. Team size and team age were included as controls in all equations. The team performance equation included transition, action, and interpersonal processes as simultaneous predictors, together with team size and team age.
The control-variable model reproduced the same substantive pattern as the baseline OLS model. After controlling for team size and team age, groupthink bias remained negatively associated with transition processes and interpersonal processes and positively associated with action processes. In turn, all three team process dimensions remained positively associated with team performance.
Table S-D2. Bootstrapped indirect effects with team size and team age as controls
	Indirect path
	Product β
	95% bootstrap CI

	Groupthink bias → Transition processes → Team performance
	−.081
	[−.2050, −.0060]

	Groupthink bias → Action processes → Team performance
	.175
	[.0312, .3248]

	Groupthink bias → Interpersonal processes → Team performance
	−.057
	[−.1389, −.0003]

	Groupthink bias → Team performance, total indirect association
	.037
	[−.1461, .2131]


Note. Confidence intervals are based on 5,000 bootstrap resamples. Team size and team age were included as controls in all relevant equations. The total indirect association is the sum of the three specific indirect associations.
The indirect association through action processes remained positive, whereas the indirect associations through transition and interpersonal processes remained negative. The total indirect association remained non-significant, indicating that the positive and negative process-specific pathways continued to offset one another after controlling for team size and team age.

Table S-D3. OLS path regression with team size, team age, and broad industry-sector control
	Path
	Standardized β
	t
	p
	R²

	Groupthink bias → Transition processes
	−.234
	−2.090
	.040
	.074

	Groupthink bias → Action processes
	.564
	5.922
	< .001
	.332

	Groupthink bias → Interpersonal processes
	−.271
	−2.428
	.018
	.084

	Transition processes → Team performance
	.345
	3.330
	.001
	—

	Action processes → Team performance
	.311
	3.005
	.004
	—

	Interpersonal processes → Team performance
	.207
	2.003
	.049
	—

	Team performance equation
	—
	—
	—
	.247


Note. All coefficients are standardized OLS coefficients based on team-level construct mean scores. Team size, team age, and broad industry sector were included as controls in all equations. Broad industry sector was coded 1 for digital/knowledge-intensive ventures and 0 for physical/resource-intensive ventures.
The substantive pattern also remained stable after adding the broad industry-sector control. Groupthink bias retained the same pattern of associations with the three process dimensions, and the three process dimensions remained positively associated with team performance.
Table S-D4. Bootstrapped indirect effects with team size, team age, and broad industry-sector control
	Indirect path
	Product β
	95% bootstrap CI

	Groupthink bias → Transition processes → Team performance
	−.081
	[−.2034, −.0050]

	Groupthink bias → Action processes → Team performance
	.175
	[.0319, .3234]

	Groupthink bias → Interpersonal processes → Team performance
	−.056
	[−.1385, −.0001]

	Groupthink bias → Team performance, total indirect association
	.038
	[−.1433, .2131]


Note. Confidence intervals are based on 5,000 bootstrap resamples. Team size, team age, and broad industry sector were included as controls in all relevant equations. The total indirect association is the sum of the three specific indirect associations.
The indirect-effect pattern remained substantively unchanged after adding the broad industry-sector control. The action-process pathway remained positive, the transition- and interpersonal-process pathways remained negative, and the total indirect association remained non-significant. These results suggest that the competing mediation pattern was not explained by basic differences in team size, team age, or broad industry sector.
Because the sample included 79 teams distributed across several venture domains, we used a parsimonious broad industry-sector control rather than a full set of industry dummy variables in the main robustness check. This avoided overparameterizing the model while still accounting for broad differences between digital/knowledge-intensive and physical/resource-intensive venture contexts.



Supplementary Appendix E. Conventional Mediation Assessment Following Henseler et al. (2009)
This appendix reports a supplementary conventional mediation assessment following the procedure suggested by Henseler, Ringle, and Sinkovics (2009). The main manuscript theorizes a competing mediation model in which groupthink bias is associated with entrepreneurial team performance through three process-specific pathways with opposing signs. Because such a structure may cause positive and negative indirect effects to offset one another, the main analysis emphasizes bootstrapped specific indirect effects. Nevertheless, to address conventional mediation reporting in PLS-SEM, we estimated an augmented model that included the direct path from groupthink bias to team performance.
The augmented model included the following structural paths: groupthink bias to transition processes, action processes, interpersonal processes, and team performance; and transition processes, action processes, and interpersonal processes to team performance. Statistical significance was assessed using non-parametric bootstrapping with 5,000 subsamples, two-tailed tests, and bias-corrected confidence intervals. We then examined the direct effect, total indirect effect, total effect, and variance accounted for (VAF). VAF was computed as the ratio of the total indirect effect to the total effect.
Because the model included parallel indirect effects with opposite signs, VAF was interpreted cautiously. Specifically, VAF was used as a supplementary diagnostic rather than as the primary basis for classifying the mediation pattern as full or partial.
Table S-E1. Supplementary mediation assessment following Henseler et al. (2009)
	Effect
	β
	t
	p
	95% BC CI
	Interpretation

	Direct effect: Groupthink bias → Team performance
	.027
	.226
	.821
	[−.232, .252]
	Non-significant direct effect

	Specific indirect effect: Groupthink bias → Action processes → Team performance
	.169
	2.156
	.031
	[.024, .337]
	Positive process-specific indirect effect

	Specific indirect effect: Groupthink bias → Interpersonal processes → Team performance
	−.064
	1.734
	.083
	[−.154, −.009]
	Negative process-specific indirect effect; cautious evidence

	Specific indirect effect: Groupthink bias → Transition processes → Team performance
	−.081
	1.649
	.099
	[−.198, −.006]
	Negative process-specific indirect effect; cautious evidence

	Total indirect effect
	.024
	.229
	.819
	[−.172, .230]
	Non-significant total indirect effect

	Total effect
	.051
	.471
	.638
	[−.169, .260]
	Non-significant total effect

	VAF
	47.1%
	—
	—
	—
	Supplementary diagnostic


Note. BC CI = bias-corrected confidence interval. VAF = total indirect effect / total effect = .024 / .051 = .471, or 47.1%. Arithmetically, this VAF value falls within the conventional partial-mediation range suggested by Henseler et al. (2009). However, it should not be interpreted mechanically as evidence of conventional partial mediation because the total indirect effect was not significant and the specific indirect effects operated in opposite directions.
The supplementary analysis showed that the direct effect from groupthink bias to team performance was not significant, β = .027, t = .226, p = .821, 95% BC CI [−.232, .252]. The total indirect effect was also not significant, β = .024, t = .229, p = .819, 95% BC CI [−.172, .230], and the total effect was not significant, β = .051, t = .471, p = .638, 95% BC CI [−.169, .260]. Following Henseler et al. (2009), VAF was computed as .024 / .051 = .471, or 47.1%. Although this value falls within the conventional partial-mediation range, such a classification is not substantively appropriate in the present model because the total indirect effect was not significant and the model contained parallel indirect effects with opposite signs.
The results therefore do not support conventional overall mediation in the full/partial mediation sense. However, this does not contradict the main theoretical argument. The specific indirect effects revealed a competing pattern: the indirect pathway through action processes was positive, whereas the pathways through transition and interpersonal processes were negative. These opposing mechanisms offset one another, producing a non-significant total indirect effect. Accordingly, the findings are best interpreted as evidence of competing process-specific indirect effects rather than as conventional full or partial mediation.
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