APPENDIX

	Table S1. Bottleneck table for the necessity relationship between basic psychological needs and work engagement in Study 1

	Work 
engagement
	Need satisfaction
	Need frustration

	
	Autonomy 
	Competence 
	Relatedness 
	Autonomy 
	Competence 
	Relatedness 

	1
	NN
	NN
	NN
	7
	7
	7

	1.5
	NN
	1.5
	NN
	7
	6.75
	7

	2
	NN
	1.5
	NN
	7
	6.75
	7

	2.5
	NN
	1.5
	NN
	7
	6.75
	7

	3
	NN
	1.5
	NN
	7
	6.75
	7

	3.5
	1.5
	1.5
	NN
	7
	6.75
	6.25

	4
	1.5
	2.25
	NN
	7
	6.75
	6.25

	4.5
	2.25
	3
	NN
	7
	6.75
	6.25

	5
	2.75
	3
	NN
	7
	6.75
	6.25

	5.5
	2.75
	3
	NN
	6
	5.75
	5.75

	6
	2.75
	3
	NN
	6
	4
	4

	6.5
	6
	6
	3.75
	3.75
	2
	3.5

	7
	6.75
	7
	6
	3.5
	1
	1.25





	Table S2. Bottleneck table for the necessity relationship between basic psychological needs and eudaimonic well-being in Study 1

	Eudaimonic well-being
	Need satisfaction
	Need frustration

	
	Autonomy 
	Competence 
	Relatedness 
	Autonomy 
	Competence 
	Relatedness 

	1
	NN
	NN
	NN
	7
	7
	7

	1.5
	NN
	1.5
	NN
	7
	6.75
	7

	2
	NN
	1.5
	NN
	7
	6.75
	7

	2.5
	1.25
	1.5
	NN
	7
	6.75
	7

	3
	1.25
	1.5
	NN
	7
	6.75
	6.25

	3.5
	2
	3
	NN
	7
	6.75
	6.25

	4
	2.5
	3
	NN
	7
	6.75
	6.25

	4.5
	2.75
	3
	4
	7
	4.25
	6

	5
	4.25
	3
	5
	5.5
	3.5
	4





	Table S3. Bottleneck table for the necessity relationship between basic psychological needs and emotional exhaustion in Study 1

	Emotional exhaustion
	Need satisfaction
	Need frustration

	
	Autonomy 
	Competence 
	Relatedness 
	Autonomy 
	Competence 
	Relatedness 

	1
	7
	7
	7
	NN
	NN
	NN

	1.5
	7
	7
	7
	1.25
	NN
	NN

	2
	7
	7
	7
	1.25
	NN
	NN

	2.5
	7
	7
	7
	1.25
	NN
	NN

	3
	7
	7
	7
	1.25
	NN
	NN

	3.5
	7
	7
	7
	1.25
	NN
	NN

	4
	7
	7
	7
	2
	NN
	NN

	4.5
	7
	7
	7
	2
	NN
	NN

	5
	7
	7
	7
	2
	NN
	NN

	5.5
	6.75
	7
	7
	2
	NN
	NN

	6
	6.75
	7
	7
	2
	NN
	NN

	6.5
	6.25
	7
	6.25
	2
	NN
	NN

	7
	6.25
	7
	6.25
	2
	NN
	NN





	Table S4. Bottleneck table for the necessity relationship between basic psychological needs and work stress in Study 1

	Work stress
	Need satisfaction
	Need frustration

	
	Autonomy 
	Competence 
	Relatedness 
	Autonomy 
	Competence 
	Relatedness 

	1
	7
	7
	7
	NN
	NN
	NN

	1.5
	7
	7
	7
	NN
	NN
	NN

	2
	7
	7
	7
	NN
	NN
	NN

	2.5
	7
	7
	7
	1.25
	NN
	NN

	3
	7
	7
	7
	1.25
	NN
	NN

	3.5
	7
	7
	7
	1.5
	NN
	NN

	4
	7
	7
	7
	1.5
	NN
	NN

	4.5
	7
	7
	7
	1.5
	NN
	NN

	5
	7
	7
	7
	1.5
	NN
	NN

	5.5
	7
	7
	7
	1.5
	NN
	NN

	6
	7
	7
	7
	1.5
	NN
	NN

	6.5
	7
	7
	7
	1.5
	NN
	NN

	7
	7
	7
	7
	1.5
	NN
	NN

	7.5
	6.75
	7
	7
	2
	NN
	NN

	8
	6.75
	7
	7
	2
	NN
	NN

	8.5
	6.75
	7
	7
	3
	NN
	NN

	9
	6.75
	7
	7
	3
	NN
	NN

	9.5
	4.75
	7
	6
	3.75
	1.75
	4

	10
	4.75
	7
	6
	3.75
	1.75
	4





	Table S5. Bottleneck table for the necessity relationship between basic psychological needs and work engagement in Study 2

	Work 
engagement
	Need satisfaction
	Need frustration

	
	Autonomy 
	Competence 
	Relatedness 
	Autonomy 
	Competence 
	Relatedness 

	1
	NN
	NN
	NN
	7
	6.75
	6.75

	1.5
	NN
	NN
	NN
	7
	6.75
	6.75

	2
	2
	NN
	NN
	7
	6.75
	6.75

	2.5
	2
	NN
	2.25
	7
	6.25
	6.75

	3
	2.25
	NN
	2.25
	7
	6.25
	6.75

	3.5
	2.25
	NN
	2.25
	7
	6.25
	6.75

	4
	2.25
	NN
	2.25
	7
	6.25
	6.75

	4.5
	2.25
	NN
	2.25
	7
	6.25
	6.75

	5
	2.5
	NN
	2.25
	7
	5
	6.75

	5.5
	2.5
	NN
	2.25
	7
	5
	6.75

	6
	2.5
	4.75
	3.5
	7
	5
	6.75

	6.5
	2.5
	4.75
	3.5
	7
	4.25
	6.75

	7
	2.5
	4.75
	3.5
	7
	3.25
	6.75





	Table S6. Bottleneck table for the necessity relationship between basic psychological needs and life satisfaction in Study 2

	Life satisfaction
	Need satisfaction
	Need frustration

	
	Autonomy 
	Competence 
	Relatedness 
	Autonomy 
	Competence 
	Relatedness 

	1
	NN
	NN
	NN
	7
	6.75
	6.75

	1.5
	2
	NN
	NN
	7
	6.75
	6.75

	2
	2
	NN
	NN
	7
	6.75
	6.75

	2.5
	2
	NN
	NN
	7
	6.75
	6.75

	3
	2
	NN
	NN
	7
	6.75
	6.75

	3.5
	2
	NN
	NN
	7
	6.75
	6.75

	4
	2
	NN
	NN
	7
	6.75
	6

	4.5
	2.5
	NN
	2.25
	7
	5
	5.75

	5
	2.5
	4
	2.25
	7
	5
	5.75

	5.5
	3.5
	4.5
	2.25
	7
	5
	5.25

	6
	3.5
	4.5
	3.75
	7
	4.75
	5

	6.5
	3.5
	4.5
	3.75
	6.25
	3.5
	5

	7
	3.5
	4.5
	4.75
	6.25
	3.5
	5





	Table S7. Bottleneck table for the necessity relationship between basic psychological needs and positive affect in Study 2

	Positive affect
	Need satisfaction
	Need frustration

	
	Autonomy 
	Competence 
	Relatedness 
	Autonomy 
	Competence 
	Relatedness 

	1
	NN
	NN
	NN
	7
	6.75
	6.75

	1.5
	NN
	NN
	NN
	7
	6.75
	6.75

	2
	NN
	NN
	NN
	7
	6.25
	6.75

	2.5
	NN
	NN
	NN
	7
	5
	6.75

	3
	NN
	NN
	2
	7
	5
	6.75

	3.5
	NN
	NN
	2
	7
	5
	6.75

	4
	2.25
	NN
	2.25
	7
	5
	6.75

	4.5
	2.25
	NN
	2.25
	7
	5
	6.75

	5
	2.5
	4.5
	3.5
	7
	3.5
	4.5





	Table S8. Bottleneck table for the necessity relationship between basic psychological needs and negative affect in Study 2

	Negative affect
	Need satisfaction
	Need frustration

	
	Autonomy 
	Competence 
	Relatedness 
	Autonomy 
	Competence 
	Relatedness 

	1
	7
	7
	7
	NN
	NN
	NN

	1.5
	7
	7
	7
	NN
	NN
	NN

	2
	7
	7
	7
	NN
	NN
	NN

	2.5
	6.75
	7
	7
	NN
	NN
	NN

	3
	5.75
	7
	6.25
	2.25
	NN
	1.25

	3.5
	5.25
	7
	6.25
	2.75
	N
	1.25

	4
	5.25
	6.75
	6.25
	2.75
	2.25
	1.75

	4.5
	NA
	NA
	NA
	NA
	NA
	NA

	5
	NA
	NA
	NA
	NA
	NA
	NA





	Table S9. Bottleneck table for the necessity relationship between basic psychological needs and emotional exhaustion in Study 2

	Emotional exhaustion
	Need satisfaction
	Need frustration

	
	Autonomy 
	Competence 
	Relatedness 
	Autonomy 
	Competence 
	Relatedness 

	1
	7
	7
	7
	NN
	NN
	NN

	1.5
	7
	7
	7
	1.25
	NN
	NN

	2
	7
	7
	7
	1.25
	NN
	NN

	2.5
	7
	7
	7
	1.25
	NN
	NN

	3
	7
	7
	7
	1.25
	NN
	NN

	3.5
	7
	7
	7
	1.25
	NN
	NN

	4
	7
	7
	7
	1.5
	NN
	NN

	4.5
	7
	7
	7
	1.5
	NN
	NN

	5
	6.5
	7
	7
	1.5
	NN
	NN

	5.5
	6.5
	7
	7
	2.5
	NN
	NN

	6
	6
	7
	7
	2.5
	NN
	NN

	6.5
	6
	7
	6.25
	2.75
	NN
	1.25

	7
	6
	7
	5
	3
	NN
	1.25





	Table S10. Bottleneck table for the necessity relationship between basic psychological needs and work engagement at Time 1 in Study 3

	Work 
engagement
	Need satisfaction
	Need frustration

	
	Autonomy 
	Competence 
	Relatedness 
	Autonomy 
	Competence 
	Relatedness 

	1
	NN
	NN
	NN
	7
	6.75
	6.5

	1.5
	NN
	NN
	NN
	7
	6.75
	6.5

	2
	NN
	NN
	NN
	7
	5
	6.5

	2.5
	NN
	NN
	NN
	7
	5
	6.5

	3
	NN
	NN
	NN
	7
	5
	6.5

	3.5
	NN
	NN
	NN
	6.25
	5
	6.5

	4
	NN
	NN
	NN
	6.25
	5
	6.5

	4.5
	NN
	NN
	NN
	6.25
	5
	6.5

	5
	NN
	NN
	3
	6.25
	5
	6.5

	5.5
	NN
	NN
	3
	6
	5
	6.5

	6
	3.75
	NN
	3.25
	5.75
	4.25
	6.5

	6.5
	3.75
	NN
	3.75
	5.25
	3.75
	4.75

	7
	4.25
	NN
	4.75
	4
	2.5
	4





	Table S11. Bottleneck table for the necessity relationship between basic psychological needs and emotional exhaustion at Time 1 in Study 3

	Emotional exhaustion
	Need satisfaction
	Need frustration

	
	Autonomy 
	Competence 
	Relatedness 
	Autonomy 
	Competence 
	Relatedness 

	1
	7
	7
	7
	NN
	NN
	NN

	1.5
	7
	7
	7
	NN
	NN
	NN

	2
	7
	7
	7
	NN
	NN
	NN

	2.5
	7
	7
	7
	NN
	NN
	NN

	3
	7
	7
	7
	NN
	NN
	NN

	3.5
	7
	7
	7
	NN
	NN
	NN

	4
	7
	7
	7
	NN
	NN
	NN

	4.5
	6.5
	7
	7
	NN
	NN
	NN

	5
	6.5
	7
	7
	NN
	NN
	NN

	5.5
	6.25
	7
	7
	NN
	NN
	NN

	6
	6
	7
	7
	NN
	1.25
	NN

	6.5
	5.5
	6.75
	7
	2
	1.25
	NN

	7
	4
	5.75
	7
	5
	2
	NN





	Table S12. Bottleneck table for the necessity relationship between basic psychological needs and cynicism at Time 1 in Study 3

	Cynicism 
	Need satisfaction
	Need frustration

	
	Autonomy 
	Competence 
	Relatedness 
	Autonomy 
	Competence 
	Relatedness 

	1
	7
	7
	7
	NN
	NN
	NN

	1.5
	7
	7
	7
	NN
	NN
	NN

	2
	7
	7
	7
	NN
	NN
	NN

	2.5
	7
	7
	7
	1.5
	NN
	NN

	3
	7
	7
	7
	2
	NN
	NN

	3.5
	7
	7
	7
	2
	NN
	NN

	4
	7
	7
	7
	2.25
	NN
	NN

	4.5
	7
	7
	7
	2.25
	NN
	NN

	5
	5.5
	7
	6.75
	2.25
	NN
	NN

	5.5
	4.75
	7
	6.5
	2.75
	NN
	NN

	6
	3.5
	5.75
	6.25
	6
	2
	2

	6.5
	NA
	NA
	NA
	NA
	NA
	NA

	7
	NA
	NA
	NA
	NA
	NA
	NA





	Table S13. Bottleneck table for the necessity relationship between basic psychological needs and personal accomplishment at Time 1 in Study 3

	Personal Accomplishment 
	Need satisfaction
	Need frustration

	
	Autonomy 
	Competence 
	Relatedness 
	Autonomy 
	Competence 
	Relatedness 

	1
	NN
	NN
	NN
	7
	6.75
	6.5

	1.5
	NN
	4
	NN
	7
	6.75
	6.5

	2
	NN
	4
	NN
	6.25
	6.75
	6.5

	2.5
	2
	4
	NN
	6
	6.75
	6

	3
	2
	4
	2.25
	6
	6.75
	6

	3.5
	2.5
	4
	3.5
	5
	4
	4.5

	4
	3
	4
	3.5
	5
	4
	4.5

	4.5
	3
	5.25
	4.75
	4.75
	3.75
	4.5

	5
	4
	6
	4.75
	4.5
	2.75
	2.5

	5.5
	4
	6
	4.75
	4.5
	2.75
	2.5

	6
	4
	6
	4.75
	4.5
	2.75
	2.5

	6.5
	4
	6
	4.75
	4.5
	2.75
	2.5

	7
	4
	6
	4.75
	4.5
	2.75
	2.5





	Table S14. Bottleneck table for the necessity relationship between basic psychological needs and somatic complaints at Time 1 in Study 3

	Somatic Complaints
	Need satisfaction
	Need frustration

	
	Autonomy 
	Competence 
	Relatedness 
	Autonomy 
	Competence 
	Relatedness 

	1
	7
	7
	7
	NN
	NN
	NN

	1.5
	7
	7
	7
	NN
	NN
	NN

	2
	7
	7
	7
	NN
	NN
	NN

	2.5
	7
	7
	7
	NN
	NN
	NN

	3
	7
	7
	7
	NN
	NN
	NN

	3.5
	7
	7
	7
	NN
	NN
	NN

	4
	5.75
	7
	7
	5
	NN
	NN

	4.5
	3.5
	4
	7
	7
	2
	NN

	5
	3.5
	4
	7
	7
	2
	NN





	Table S15. Bottleneck table for the necessity relationship between basic psychological needs and work engagement at Time 2 in Study 3

	Work 
engagement 
	Need satisfaction
	Need frustration

	
	Autonomy 
	Competence 
	Relatedness 
	Autonomy 
	Competence 
	Relatedness 

	1
	NN
	NN
	NN
	7
	5
	6.5

	1.5
	NN
	NN
	NN
	7
	5
	6.5

	2
	NN
	NN
	NN
	7
	5
	6.5

	2.5
	NN
	NN
	NN
	7
	5
	6.5

	3
	NN
	4.25
	NN
	7
	5
	6.5

	3.5
	NN
	4.25
	NN
	6.25
	5
	6.5

	4
	NN
	4.25
	NN
	6.25
	5
	6.5

	4.5
	NN
	4.25
	NN
	6.25
	5
	6.5

	5
	NN
	4.25
	NN
	6.25
	5
	6.5

	5.5
	NN
	4.25
	NN
	6.25
	5
	6.5

	6
	NN
	4.5
	3.25
	6
	3.75
	6.5

	6.5
	4.25
	5.75
	4.5
	4.5
	2.25
	4.75

	7
	4.25
	5.75
	4.75
	3.75
	1.75
	4.75





	Table S16. Bottleneck table for the necessity relationship between basic psychological needs and emotional exhaustion at Time 2 in Study 3

	Emotional exhaustion 
	Need satisfaction
	Need frustration

	
	Autonomy 
	Competence 
	Relatedness 
	Autonomy 
	Competence 
	Relatedness 

	1
	7
	7
	7
	NN
	NN
	NN

	1.5
	7
	7
	7
	NN
	NN
	NN

	2
	7
	7
	7
	NN
	NN
	NN

	2.5
	7
	7
	7
	NN
	NN
	NN

	3
	7
	7
	7
	NN
	NN
	NN

	3.5
	7
	7
	7
	NN
	NN
	NN

	4
	7
	7
	7
	NN
	NN
	NN

	4.5
	7
	7
	7
	NN
	NN
	NN

	5
	7
	7
	7
	NN
	NN
	NN

	5.5
	6
	7
	7
	NN
	NN
	NN

	6
	6
	7
	7
	2
	NN
	NN

	6.5
	5.25
	5.75
	7
	2
	1.25
	NN

	7
	3.5
	5.75
	7
	6
	2
	NN





	Table S17. Bottleneck table for the necessity relationship between basic psychological needs and cynicism at Time 2 in Study 3

	Cynicism 
	Need satisfaction
	Need frustration

	
	Autonomy 
	Competence 
	Relatedness 
	Autonomy 
	Competence 
	Relatedness 

	1
	7
	7
	7
	NN
	NN
	NN

	1.5
	7
	7
	7
	NN
	NN
	NN

	2
	7
	7
	7
	NN
	NN
	NN

	2.5
	7
	7
	7
	NN
	NN
	NN

	3
	7
	7
	7
	1.25
	NN
	NN

	3.5
	7
	7
	7
	1.25
	NN
	NN

	4
	7
	7
	7
	1.75
	NN
	NN

	4.5
	5
	7
	7
	2.75
	1.25
	NN

	5
	5
	7
	6.5
	2.75
	1.25
	NN

	5.5
	5
	7
	6.25
	2.75
	1.25
	1.5

	6
	3.5
	5.75
	6.25
	6
	2
	2

	6.5
	3.5
	5.75
	6.25
	6
	2
	2

	7
	3.5
	5.75
	6.25
	6
	2
	2





	Table S18. Bottleneck table for the necessity relationship between basic psychological needs and personal accomplishment at Time 2 in Study 3

	Personal accomplishment 
	Need satisfaction
	Need frustration

	
	Autonomy 
	Competence 
	Relatedness 
	Autonomy 
	Competence 
	Relatedness 

	1
	NN
	NN
	NN
	7
	5
	6.5

	1.5
	2
	4.25
	NN
	6
	4.75
	6.5

	2
	2
	4.25
	NN
	6
	4.75
	6

	2.5
	2
	4.25
	3.5
	6
	4.75
	6

	3
	2
	4.25
	3.5
	6
	4.75
	6

	3.5
	4
	4.25
	3.5
	5
	6.75
	6

	4
	4
	4.25
	3.5
	5
	3.25
	4

	4.5
	4
	4.25
	3.5
	5
	3
	4

	5
	5.5
	6
	6
	2.75
	2
	2

	5.5
	5.5
	6
	6
	2.75
	2
	2

	6
	5.5
	6
	6
	2.75
	2
	2

	6.5
	5.5
	6
	6
	2.75
	2
	2

	7
	5.5
	6
	6
	2.75
	2
	2





	Table S19. Bottleneck table for the necessity relationship between basic psychological needs and somatic complaints at Time 2 in Study 3

	Somatic complaints 
	Need satisfaction
	Need frustration

	
	Autonomy 
	Competence 
	Relatedness 
	Autonomy 
	Competence 
	Relatedness 

	1
	7
	7
	7
	NN
	NN
	NN

	1.5
	7
	7
	7
	NN
	NN
	NN

	2
	7
	7
	7
	NN
	NN
	NN

	2.5
	7
	7
	7
	NN
	NN
	NN

	3
	6
	7
	7
	1.25
	NN
	NN

	3.5
	6
	6.75
	7
	1.25
	1.5
	NN

	4
	4
	6
	7
	5
	2
	NN

	4.5
	3.75
	6
	3.25
	5
	3.75
	6.5

	5
	3.75
	6
	3.25
	5
	3.75
	6.5



