Additional material

Instructional survey elements
English translation of instructional material on the subject of CO2-based jet fuel production steps
The respondents who participated in the survey underlying the study described in the paper received the following texts—in German—to briefly describe the production steps that are needed to manufacture CO2-based fuels. First, a general explanation about what CO2-based fuels are was presented, followed by the production steps separation, purification, transport, and conversion of CO2, and finally a short paragraph on the usage of the produces end-product.
CO2-based fuels
CO2-based fuels are a product that can be produced on the basis of a technical process called Carbon Capture and Utilization (CCU). This process captures carbon dioxide (CO2) from the air, for example from emissions from various industries. This CO2 can be used as a raw material for manufacturing products and can thus be reused. In the case of jet fuels produced in this way, the CO2 replaces the portions in the fuel that, in the case of conventional jet fuels, are made up of fossil resources.
The necessary process steps are carried out using renewable energies (e.g., solar or wind energy). The steps required to produce these CO2-based aviation fuels will be discussed in more detail later on.
Separation of CO2
For CO2 to be used in the production of jet fuels, it must first be captured.
This is done, for example, where it is produced as a byproduct in industrial plants. Before it is released into the normal ambient air, the CO2 is separated from the plant’s exhaust air using appropriate processes.
Purification of CO2
Depending on the type of industrial plant in which the CO2 is produced, the captured gas stream must be processed following capture.
This step is necessary to ensure that the CO2 is in as pure a form as possible and can be further processed. Depending on the type of industrial plant, the captured gas stream may contain other impurities, which are removed from the gas stream using appropriate processes.
Transport of CO2
The next step is to transport the CO2 from where it was produced to another location where conversion to fuel takes place.
In some cases, the conversion takes place on the same site, so there is a short transportation distance. In other cases, the CO2 is converted at a different facility further away, so longer distances are traveled.
Conversion of CO2
Within a reactor developed for this purpose, the jet fuel is produced from the collected CO2 and water using various processes. This is done using renewable energies (e.g., solar or wind energy).
For the conversion into fuel, water molecules and CO2 molecules are split. This releases the oxygen contained in the water and hydrogen and the carbon intermediates formed from CO2 react with each other. The result is the formation of so-called hydrocarbons. These replace the components in the fuel that are made from fossil raw materials in conventional fuels.
By adding other necessary components, a fuel is produced that has the same composition as conventional jet fuels.
Evaluation of the product: CO2-based jet fuel
Finally, the CO2-based fuel produced is used in the aviation sector. It is used instead of conventional kerosene to refuel aircraft and its composition does not differ from previously used fuels.


Table 1: Descriptive statistics for constructs included in regression analyses. 
	Construct
	Item
	M
	SD
	N

	Environmental awareness
[1, 2]
	It worries me when I think about what kind of environment future generations will most likely live in.
	3.49
	1.33
	543

	
	I do not think that one single person can do something against climate change. *
	3.04
	1.54
	543

	
	In the future we need more economic growth, even if it damages the environment. *
	3.07
	1.19
	543

	
	I think that CO2-emissions have a strong influence on climate change.
	3.82
	1.16
	543

	
	If possible, I do not take my car and travel by bike, foot or using public transport.
	3.29
	1.46
	543

	CO2 effect knowledge
[3]
	CO2 is released during natural gas or coal-fired electricity production.
	3.73
	0.97
	490

	
	CO2 influences the climate.
	4.03
	1.00
	490

	
	CO2 is toxic to humans in high concentrations.
	3.74
	1.16
	490

	CO2 chemical knowledge
[3]
	CO2 is flammable. *
	3.14
	1.44
	405

	
	Naturally and industrially produced CO2 are chemically different in composition. *
	2.80
	1.33
	405

	Openness to innovation
[4]
	I am often careful when using innovative technologies. *
	2.37
	1.12
	543

	
	I am often one of the first in my circle who accepts an innovation.
	2.44
	1.24
	543

	
	Before I consider using a new technology, I want to experience it if others use it. *
	2.21
	1.21
	543

	Awareness of CO2-based jet fuel production
[5]
	I have a very good knowledge of the topic of the production of CO2-based fuels.
	0.76
	0.98
	543

	
	I have never been engaged in the topic of the production of CO2-based fuels. *
	1.07
	1.38
	543

	Attitude towards CO2 separation
[6]
	semantic differential: unacceptable - acceptable
	3.50
	1.36
	543

	
	semantic differential: not useful - useful
	3.47
	1.42
	543

	
	semantic differential: damaging for the environment - environmentally friendly
	3.18
	1.43
	543

	
	semantic differential: inefficient - efficient
	3.07
	1.27
	543

	
	semantic differential: expensive - cheap
	2.24
	1.25
	543

	
	semantic differential: health damaging - not health damaging
	2.94
	1.33
	543

	Attitude towards CO2 purification
[6]
	semantic differential: unacceptable - acceptable
	3.62
	1.19
	543

	
	semantic differential: not useful - useful
	3.67
	1.20
	543

	
	semantic differential: damaging for the environment - environmentally friendly
	3.16
	1.21
	543

	
	semantic differential: inefficient - efficient
	3.13
	1.16
	543

	
	semantic differential: expensive - cheap
	2.21
	1.23
	543

	
	semantic differential: health damaging - not health damaging
	2.97
	1.18
	543

	Attitude towards CO2 transport
[6]
	semantic differential: unacceptable - acceptable
	2.94
	1.31
	543

	
	semantic differential: not useful - useful
	2.75
	1.36
	543

	
	semantic differential: damaging for the environment - environmentally friendly
	2.36
	1.25
	543

	
	semantic differential: inefficient - efficient
	2.40
	1.28
	543

	
	semantic differential: expensive - cheap
	1.95
	1.20
	543

	
	semantic differential: health damaging - not health damaging
	2.75
	1.21
	543

	Attitude towards CO2 conversion
[6]
	semantic differential: unacceptable - acceptable
	3.58
	1.18
	543

	
	semantic differential: not useful - useful
	3.57
	1.23
	543

	
	semantic differential: damaging for the environment - environmentally friendly
	3.05
	1.22
	543

	
	semantic differential: inefficient - efficient
	3.10
	1.21
	543

	
	semantic differential: expensive - cheap
	2.17
	1.20
	543

	
	semantic differential: health damaging - not health damaging
	2.96
	1.21
	543

	Attitude towards CO2-based jet fuel
[6]
	semantic differential: unacceptable - acceptable
	3.84
	1.23
	543

	
	semantic differential: not useful - useful
	3.80
	1.26
	543

	
	semantic differential: damaging for the environment - environmentally friendly
	3.27
	1.31
	543

	
	semantic differential: inefficient - efficient
	3.32
	1.24
	543

	
	semantic differential: expensive - cheap
	2.32
	1.24
	543

	
	semantic differential: health damaging - not health damaging
	2.93
	1.21
	543

	CCU benefit perception
[7–10]
	CCU contributes to saving fossil resources.
	3.35
	1.08
	543

	
	It could help us to be less reliant on other countries.
	3.05
	1.08
	543

	
	CCU contributes to fighting climate change.
	3.01
	1.14
	543

	
	CCU helps raise awareness for the use of CO2 as a raw material.
	3.12
	1.09
	543

	
	CCU helps our country to reach CO2 goals.
	3.06
	1.08
	543

	
	Regarding the environment, it is a more sustainable production method.
	3.08
	1.09
	543

	
	It could help us to become independent of fluctuating oil prices.
	3.07
	1.11
	543

	
	Because of it, new employment opportunities are created.
	3.12
	1.07
	543

	
	Countries in which the development of CCU-technologies is worked on will get a competitive advantage because of it.
	2.95
	1.08
	543

	CCU barrier perception
[8]
	CCU will become an excuse for factories to keep on emitting CO2.
	2.96
	1.18
	543

	
	The development of CCU delays investments in other sustainable technologies.
	2.33
	1.16
	543

	
	CCU only delays the problem of increased CO2 emissions.
	2.66
	1.06
	543

	
	I believe that the share of CO2 that is saved because of CCU is too small to reduce worldwide CO2-emissions.
	2.70
	1.16
	543

	
	I believe that additionally conventionally produced power will have to be used (because the use of CCU is very energy intensive), so that the production process is not sustainable anymore.
	2.78
	1.03
	543

	
	CCU is not useful if the CO2 will be released into the atmosphere after its use.
	2.79
	1.19
	543

	
	The need for renewable energies for CO2-neutral production will make our country dependent on other countries from which energy is imported.
	2.56
	1.13
	543

	Risk perception for separation of CO2
[11]
	I think the technical risks of the separation of CO2 are controllable. *
	1.82
	1.07
	543

	
	I think a plant for the separation of CO2 is harmless. *
	2.24
	1.16
	543

	Risk perception for transport of CO2
[11]
	I think that the transport of CO2 is harmless. *
	2.62
	1.25
	543

	
	I think that the technical risks of the transport of CO2 are controllable. *
	2.25
	1.15
	543

	
	During transport, CO2 could explosively leak.
	2.62
	1.16
	543

	
	During transport, CO2 could leak unnoticed and steadily.
	2.82
	1.09
	543

	Risk perception for conversion of CO2
[11]
	I worry that the conversion process produces harmful substances.
	2.58
	1.11
	543

	
	I think that the conversion process is harmless. *
	2.43
	1.12
	543

	
	I that the risks of the conversion process are controllable. *
	2.01
	1.09
	543

	* Item data have been inverted for purposes of construct formation. 





Table 2: Post-Hoc-Bonferroni test ‘Unacceptable – Acceptable’ for all production steps.
	[bookmark: _Hlk129430858](I) step
	(J) steps
	Mean Difference (I-J)
	SE
	p
	95% CI

	
	
	
	
	
	Lower
	Upper

	1
	2
	-0.11
	0.048
	0.131
	-0.238
	0.017

	
	3
	.562*
	0.064
	< 0.001
	0.391
	0.732

	
	4
	-0.074
	0.051
	0.882
	-0.208
	0.061

	2
	1
	0.11
	0.048
	0.131
	-0.017
	0.238

	
	3
	.672*
	0.059
	< 0.001
	0.517
	0.828

	
	4
	0.037
	0.039
	1.000
	-0.067
	0.141

	3
	1
	-.562*
	0.064
	< 0.001
	-0.732
	-0.391

	
	2
	-.672*
	0.059
	< 0.001
	-0.828
	-0.517

	
	4
	-.635*
	0.054
	< 0.001
	-0.778
	-0.493

	4
	1
	0.074
	0.051
	0.882
	-0.061
	0.208

	
	2
	-0.037
	0.039
	1.000
	-0.141
	0.067

	
	3
	.635*
	0.054
	< 0.001
	0.493
	0.778

	* The mean difference is significant at the .05 level.
	
	
	



Table 3: Post-Hoc-Bonferroni test ‘Not useful – Useful’ for  all production steps.
	[bookmark: _Hlk129431355](I) step
	(J) steps
	Mean Difference (I-J)
	SE
	p
	95% CI

	
	
	
	
	
	Lower
	Upper

	1
	2
	-.201*
	0.048
	< 0.001
	-0.329
	-0.073

	
	3
	.716*
	0.066
	< 0.001
	0.541
	0.892

	
	4
	-0.096
	0.055
	0.494
	-0.241
	0.05

	2
	1
	.201*
	0.048
	< 0.001
	0.073
	0.329

	
	3
	.917*
	0.06
	< 0.001
	0.759
	1.075

	
	4
	0.105
	0.041
	0.065
	-0.004
	0.214

	3
	1
	-.716*
	0.066
	< 0.001
	-0.892
	-0.541

	
	2
	-.917*
	0.06
	< 0.001
	-1.075
	-0.759

	
	4
	-.812*
	0.054
	< 0.001
	-0.955
	-0.669

	4
	1
	0.096
	0.055
	0.494
	-0.05
	0.241

	
	2
	-0.105
	0.041
	0.065
	-0.214
	0.004

	
	3
	.812*
	0.054
	< 0.001
	0.669
	0.955

	* The mean difference is significant at the .05 level.
	
	
	



Table 4: Post-Hoc-Bonferroni test ‘Damaging for the environment – Environmentally friendly’ for all production steps.
	(I) step
	(J) steps
	Mean Difference (I-J)
	SE
	p
	95% CI

	
	
	
	
	
	Lower
	Upper

	1
	2
	0.015
	0.055
	1.000
	-0.132
	0.162

	
	3
	.816*
	0.069
	< 0.001
	0.633
	0.998

	
	4
	0.129
	0.058
	0.16
	-0.025
	0.283

	2
	1
	-0.015
	0.055
	1.000
	-0.162
	0.132

	
	3
	.801*
	0.055
	< 0.001
	0.655
	0.947

	
	4
	0.114
	0.044
	0.054
	-0.001
	0.23

	3
	1
	-.816*
	0.069
	< 0.001
	-0.998
	-0.633

	
	2
	-.801*
	0.055
	< 0.001
	-0.947
	-0.655

	
	4
	-.687*
	0.053
	< 0.001
	-0.826
	-0.548

	4
	1
	-0.129
	0.058
	0.16
	-0.283
	0.025

	
	2
	-0.114
	0.044
	0.054
	-0.23
	0.001

	
	3
	.687*
	0.053
	< 0.001
	0.548
	0.826

	* The mean difference is significant at the .05 level.
	
	
	



Table 5: Post-Hoc-Bonferroni test ‘Inefficient – Efficient’ for all production steps.
	(I) step
	(J) steps
	Mean Difference (I-J)
	SE
	p
	95% CI

	
	
	
	
	
	Lower
	Upper

	1
	2
	-0.059
	0.047
	1.000
	-0.183
	0.065

	
	3
	.674*
	0.061
	< 0.001
	0.512
	0.836

	
	4
	-0.031
	0.051
	1.000
	-0.167
	0.104

	2
	1
	0.059
	0.047
	1.000
	-0.065
	0.183

	
	3
	.733*
	0.055
	< 0.001
	0.586
	0.88

	
	4
	0.028
	0.041
	1.000
	-0.081
	0.136

	3
	1
	-.674*
	0.061
	< 0.001
	-0.836
	-0.512

	
	2
	-.733*
	0.055
	< 0.001
	-0.88
	-0.586

	
	4
	-.705*
	0.056
	< 0.001
	-0.854
	-0.557

	4
	1
	0.031
	0.051
	1.000
	-0.104
	0.167

	
	2
	-0.028
	0.041
	1.000
	-0.136
	0.081

	
	3
	.705*
	0.056
	< 0.001
	0.557
	0.854

	* The mean difference is significant at the .05 level.
	
	
	



Table 6: Post-Hoc-Bonferroni test ‘Expensive – Cheap’ for all production steps.
	(I) step
	(J) steps
	Mean Difference (I-J)
	SE
	p
	95% CI

	
	
	
	
	
	Lower
	Upper

	1
	2
	0.039
	0.047
	1.000
	-0.087
	0.164

	
	3
	.298*
	0.056
	< 0.001
	0.149
	0.447

	
	4
	0.077
	0.05
	0.754
	-0.056
	0.211

	2
	1
	-0.039
	0.047
	1.000
	-0.164
	0.087

	
	3
	.260*
	0.053
	< 0.001
	0.12
	0.399

	
	4
	0.039
	0.041
	1.000
	-0.07
	0.148

	3
	1
	-.298*
	0.056
	< 0.001
	-0.447
	-0.149

	
	2
	-.260*
	0.053
	< 0.001
	-0.399
	-0.12

	
	4
	-.221*
	0.047
	< 0.001
	-0.346
	-0.096

	4
	1
	-0.077
	0.05
	0.754
	-0.211
	0.056

	
	2
	-0.039
	0.041
	1.000
	-0.148
	0.07

	
	3
	.221*
	0.047
	< 0.001
	0.096
	0.346

	* The mean difference is significant at the .05 level.
	
	
	



Table 7: Post-Hoc-Bonferroni test ‚Health damaging – Not health damaging’ for all production steps.
	(I) step
	(J) steps
	Mean Difference (I-J)
	SE
	p
	95% CI

	
	
	
	
	
	Lower
	Upper

	1
	2
	-0.037
	0.047
	1.000
	-0.163
	0.089

	
	3
	.184*
	0.056
	0.007
	0.036
	0.333

	
	4
	-0.028
	0.047
	1.000
	-0.152
	0.097

	2
	1
	0.037
	0.047
	1.000
	-0.089
	0.163

	
	3
	.221*
	0.049
	< 0.001
	0.09
	0.352

	
	4
	0.009
	0.042
	1.000
	-0.101
	0.119

	3
	1
	-.184*
	0.056
	0.007
	-0.333
	-0.036

	
	2
	-.221*
	0.049
	< 0.001
	-0.352
	-0.09

	
	4
	-.212*
	0.047
	< 0.001
	-0.337
	-0.086

	4
	1
	0.028
	0.047
	1.000
	-0.097
	0.152

	
	2
	-0.009
	0.042
	1.000
	-0.119
	0.101

	
	3
	.212*
	0.047
	< 0.001
	0.086
	0.337

	* The mean difference is significant at the .05 level.
	
	
	



Table 8: Step-wise multiple linear regression model for attitude towards separation of CO2. Adj. R² = 0.460, Durbin-Watson = 1.76, N = 491).
	[bookmark: _Hlk129540615]
	
	
	
	
	95% CI for B
	

	
	B
	SEB
	β
	t
	p
	Lower
	Upper
	T
	VIF

	(Constant)
	3.638
	0.286
	
	12.730
	0.000
	3.077
	4.200
	
	

	Risk perception for separation of CO2
	-0.506
	0.043
	-0.467
	-11.701
	0.000
	-0.591
	-0.421
	0.692
	1.446

	CCU benefit perception
	0.288
	0.050
	0.228
	5.800
	0.000
	0.190
	0.385
	0.715
	1.398

	CCU barrier perception
	-0.187
	0.048
	-0.137
	-3.933
	0.000
	-0.281
	-0.094
	0.903
	1.107

	Gender
	-0.194
	0.076
	-0.089
	-2.562
	0.011
	-0.342
	-0.045
	0.903
	1.107

	CO2 chemical knowledge
	0.066
	0.031
	0.075
	2.111
	0.035
	0.005
	0.127
	0.880
	1.136

	Dependent Variable: Attitude towards CO2 separation



Table 9: Step-wise multiple linear regression model for attitude towards purification of CO2. Adj. R² = 0.462, Durbin-Watson = 2.05, N = 491).
	
	
	
	
t
	
p
	95% CI for B
	

	
	B
	SEB
	β
	
	
	Lower
	Upper
	T
	VIF

	(Constant)
	2.882
	0.233
	
	12.346
	0.000
	2.423
	3.340
	
	

	Risk perception for purification of CO2
	-0.331
	0.033
	-0.376
	-10.046
	0.000
	-0.395
	-0.266
	0.782
	1.279

	CCU benefit perception
	0.373
	0.042
	0.336
	8.942
	0.000
	0.291
	0.455
	0.776
	1.289

	CCU barrier perception
	-0.192
	0.041
	-0.160
	-4.636
	0.000
	-0.273
	-0.111
	0.917
	1.090

	Openness to innovation
	0.084
	0.037
	0.078
	2.296
	0.022
	0.012
	0.156
	0.960
	1.041

	Dependent Variable: Attitude towards CO2 purification





Table 10: Step-wise multiple linear regression model for attitude towards transport of CO2. Adj. R² = 0.384, Durbin-Watson = 2.07, N = 491).
	
	
	
	
t
	
p
	95% CI for B
	

	
	B
	SEB
	β
	
	
	Lower
	Upper
	T
	VIF

	(Constant)
	3.320
	0.265
	
	12.537
	0.000
	2.800
	3.840
	
	

	Risk perception for transport of CO2
	-0.546
	0.046
	-0.475
	-11.910
	0.000
	-0.636
	-0.456
	0.790
	1.265

	CCU benefit perception
	0.302
	0.047
	0.243
	6.393
	0.000
	0.209
	0.395
	0.871
	1.148

	Education (dummy-coded: medium)
	0.237
	0.076
	0.111
	3.108
	0.002
	0.087
	0.387
	0.988
	1.012

	Gender
	-0.201
	0.079
	-0.095
	-2.543
	0.011
	-0.357
	-0.046
	0.906
	1.104

	CCU barrier perception
	-0.129
	0.051
	-0.096
	-2.528
	0.012
	-0.230
	-0.029
	0.867
	1.153

	Dependent Variable: Attitude towards CO2 transport



Table 11: Step-wise multiple linear regression model for attitude towards conversion of CO2. Adj. R² = 0.499, Durbin-Watson = 2.00, N = 491).
	
	
	
	
t
	
p
	95% CI for B
	

	
	B
	SEB
	β
	
	
	Lower
	Upper
	T
	VIF

	(Constant)
	3.306
	0.242
	
	13.667
	0.000
	2.830
	3.781
	
	

	Risk perception for conversion of CO2
	-0.496
	0.041
	-0.449
	-12.021
	0.000
	-0.577
	-0.415
	0.733
	1.363

	CCU benefit perception
	0.367
	0.042
	0.313
	8.775
	0.000
	0.285
	0.450
	0.806
	1.241

	CCU barrier perception
	-0.137
	0.044
	-0.108
	-3.116
	0.002
	-0.224
	-0.051
	0.849
	1.178

	Openness to innovation
	0.074
	0.037
	0.065
	1.993
	0.047
	0.001
	0.148
	0.966
	1.035

	Dependent Variable: Attitude towards CO2 conversion





Table 12: Step-wise multiple linear regression model for the evaluation of CO2-based jet fuel. Adj. R² = 0.701, Durbin-Watson = 2.30, N = 491).
	
	
	
	
t
	
p
	95% CI for B
	

	
	B
	SEB
	β
	
	
	Lower
	Upper
	T
	VIF

	(Constant)
	0.691
	0.184
	
	3.755
	0.000
	0.330
	1.053
	
	

	Attitude towards CO2 conversion
	0.433
	0.041
	0.431
	10.595
	0.000
	0.352
	0.513
	0.368
	2.720

	CCU benefit perception
	0.216
	0.036
	0.183
	5.948
	0.000
	0.145
	0.287
	0.642
	1.557

	Attitude towards CO2 separation
	0.169
	0.033
	0.182
	5.064
	0.000
	0.104
	0.235
	0.473
	2.112

	CCU barrier perception
	-0.117
	0.034
	-0.092
	-3.425
	0.001
	-0.184
	-0.050
	0.844
	1.185

	Attitude towards CO2 purification
	0.155
	0.046
	0.146
	3.360
	0.001
	0.064
	0.245
	0.324
	3.086

	CO2 chemical knowledge
	-0.058
	0.021
	-0.071
	-2.788
	0.006
	-0.099
	-0.017
	0.950
	1.052

	Awareness of CO2-based jet fuel production
	-0.051
	0.024
	-0.053
	-2.125
	0.034
	-0.098
	-0.004
	0.988
	1.012

	Dependent Variable: Attitude towards CO2-based jet fuel





Table 13: Post-Hoc-Bonferroni test risk perceptions for all production steps
	(I) step
	(J) steps
	Mean Difference (I-J)
	SE
	p
	95% CI

	
	
	
	
	
	Lower
	Upper

	1
	2
	.330*
	.037
	< 0.001
	.232
	.427

	
	3
	-.543*
	.041
	< 0.001
	-.651
	-.436

	
	4
	-.306*
	.035
	< 0.001
	-.399
	-.212

	2
	1
	-.330*
	.037
	< 0.001
	-.427
	-.232

	
	3
	-.873*
	.044
	< 0.001
	-.990
	-.756

	
	4
	-.635*
	.039
	< 0.001
	-.739
	-.532

	3
	1
	.543*
	.041
	< 0.001
	.436
	.651

	
	2
	.873*
	.044
	< 0.001
	.756
	.990

	
	4
	.238*
	.033
	< 0.001
	.150
	.326

	4
	1
	.306*
	.035
	< 0.001
	.212
	.399

	
	2
	.635*
	.039
	< 0.001
	.532
	.739

	
	3
	-.238*
	.033
	< 0.001
	-.326
	-.150

	* The mean difference is significant at the .05 level.
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