COVID-19 Vaccination: Lower Intention and Coverage among Entrepreneurs Compared to Employees

Supplementary material 
Supplementary material 1 – Measures Eurobarometer
Vaccination status: vaccination was assessed using the question ‘Have you been vaccinated against COVID-19 (coronavirus)?’ and coded as follows: Yes (1), No (0), Prefer not to answer (missing). 
Entrepreneur: we used the question ‘As far as your current occupation is concerned, would you say you are…?’ and coded the answers as follows: Self-employed (1), Employee (0), Manual work (0), Without a professional activity (missing), Refusal (missing). 
Demographic variables: we included sex as a binary variable (1=male) and age as a continuous variable. Education was measured asking how old participants where when they stopped full-time education. We include four categories: Never been in full-time education (1), Up to 15 years (2), 16-19 years (3), 20 years and older (4). Finally, as the sample consists of residents from 27 countries, we include country fixed effects.

Author’s own work.


Supplementary material 2 – Correlation table Eurobarometer
Table S2.1. Correlation table Eurobarometer data – N=13,674
	 
	1
	2
	3
	4
	5

	1. Vaccination status
	-
	
	
	
	

	2. Entrepreneur
	-0.05***
	-
	
	
	

	3. Male
	0.03***
	0.05***
	-
	
	

	4. Age
	0.07***
	0.05***
	0.06***
	-
	

	5. Education
	0.05***
	-0.001
	-0.04***
	0.02***
	-


Note: *: p<.10, **: p<.05; ***: p<.01. Education has been added as a continuous measure in this correlation table.
Author’s own work.





Supplementary material 3 - Measures LISS data
Supplementary Table S3.1. Studies used from LISS panel, including type, timing and variables used
	Study LISS
	Type
	Timing
	Used for variables

	Effects of the outbreak of COVID-19 – part 6
	Repeated assembled study on COVID-19
	December 2020
	Vaccination intention. Confidence, Complacency

	Background variables
	Background variables – Monthly updated
	November 2020
	Sex, Age, Education, Income, Primary occupation 

	Work and Schooling – Wave 12
	Core study – yearly repeated
	April 2020 
	Entrepreneur

	Effects of the outbreak of COVID-19 – part  5
	Repeated assembled study on COVID-19
	September 2020 
	Job/Company security

	Economic situation: Income – wave 13
	Core study – yearly repeated
	June/July 2020
	Financial security

	Health – wave 13
	Core study – yearly repeated
	November/December 2020
	Mental health

	Politics and Values – wave 13
	Core study – yearly repeated
	December 2020
	Government attitude


Author’s own work.

Measures LISS Data
Vaccination intention: vaccination intention was assessed in December 2020 using the question: “Suppose a vaccine against COVID-19 is approved and available from January 2021. Your health insurance will cover all costs and you have the option to get vaccinated in January. How likely is it that you will get vaccinated right then?”. This question was answered on a scale from 0-100. This question was asked before the opportunity to get vaccinated against COVID-19 was available in the Netherlands.
Entrepreneur: categorization of entrepreneurs and employees was made based on two variables. As a primary distinction, we made use of data from the most recent ‘Work and Schooling’ wave (April 2020), in which participants were asked about their current employment. Answers option included: ‘employee in permanent employment’ (1); ‘employee in temporary employment’ (2), ‘on-call employee’ (3), ‘temp-staffer’ (4), ‘self-employed/freelancer’ (5), ‘independent professional’ (6), ‘director of a limited liability or private limited company’ (7), ‘majority shareholder director’ (8). Respondents selecting option 1 to 4 were coded as employee, while respondents selecting option 5 to 8 were coded as entrepreneur. Since this data was provided in April in 2020 and maybe not up to date, we excluded those that indicated not to be working in November 2020 from our analyses. To do this, we used the ‘primary occupation’ variable from the ‘background variables’ assessed in November 2020.
Demographic variables: demographic variables were assessed in November 2020 as part of the “Background variables” of the LISS panel. We include sex as a binary variable (0: female, 1: male) and age as a continuous variable. Education was assessed as the highest level of education with diploma and options ranged from: no education to high school (1); intermediate vocational education (2); higher vocational education (3); university (4). The option ‘other’ was coded as missing. For income we take net household income in euros (divided by 1000), which is imputed based on monthly income of all household members combined. The net monthly income of household members is self-reported by participants. For those who did not provide net income but did provide gross income an estimation of net income has been made by LISS.
Vaccination attitudes: as stated, the LISS panel did not make use of the 5C scale. However, in December 2020 some questions were asked that could be grouped under two of the five “C’s”: Confidence and Complacency. Confidence was assessed using the single item: ‘I think it is safe for me to get vaccinated’, which was answered on a scale from 1 (totally disagree) to 5 (totally agree). We created a composite measure to assess Complacency taking the average of three items: ‘How likely do you think the following events will happen in the next three months?’ 1) ‘You will be infected’, 2) ‘You will have to go to hospital if you get infected’, 3) ‘You get infected and you will infect someone else’. Answers could be given on a scale from 0 (definitely not) to 100 (definitely). The score was reversed and divided by 10, so the final measure ranged from 0 (low) to 10 (high). The three items showed to have good internal consistency with a Cronbach’s alpha of 0.70. 
COVID-19 context: To assess job/company security of employees and entrepreneurs respectively, we used data from September 2020 part of the fifth survey on ‘Effects of the outbreak of COVID-19’. To assess company security of entrepreneurs, we took the average of the two similar items assessing different time-periods: ‘How likely do you think the following will happen in December (item 1)/in a year from now (item 2): My company will continue as before or even better than before the coronavirus crisis’. Respondents had to divide a score of 100 (0: ‘Definitely not’; 100: ‘Definitely yes’) between this item and four other items related to the same time frame (either in December or in a year from now) but which expressed different outcomes for the company (Alternatives: My company will have less work than before the coronavirus crisis, but will not need government support; My company will have less work than before the coronavirus crisis and will only survive by government support; My company will have less work than before the corona crisis and will have to close down). For job security of employees, we also took the average of two similar items assessing two time periods: ‘How likely do you think the following will happen in December (item 1)/in a year from now (item 2): I will keep my job because my employer/the company is not strongly affected financially by the coronavirus’. Also, here respondents had to divide a score of 100 between this item and four other items related to the same time but different outcomes (Alternatives: I will keep my job because the government offers help to my employer / the company; I have a new job at another employer; I am unemployed / do not belong to the labor force any longer / am retired / have a disability pension; Something else will happen). We created one variable comprising both company and job security for the entrepreneurs and employees respectively. The score was divided by 10, so the final measure ranged from 0 (low) to 10 (high). To assess Financial security, we made use of data from the annual ‘Economic situation: income’ study collected in June/July 2020. We used the item ‘Do you expect your financial situation to get better or worse over the coming 12 months?’, which could be answered on a scale of 1 (‘It will get much better’) to 5 (‘It will get a lot worse’). Answers were recoded, so higher values indicate better security. The answer option ‘I don’t know’ was set as missing value. Finally, to assess mental health we made use of the Mental Health Index-5 (MHI-5), which consists of five items assessing general mental health (Ware Jr and Sherbourne, 1992). We made use of data from the annual ‘Health’ wave collected in November/December 2020. An example item is, “I felt so down that nothing could cheer me up”. Items are scored on a 6-point scale (1: ‘Never’; 6: ‘Continuously’). Cronbach’s alpha was high (0.88), indicating that the scale is reliable. To assess government attitude, we used data from two questions of the December 2020 ‘Politics and Values’ survey. Participants indicated on a scale from 0 to 10, how much confidence they personally have in the Dutch government (0: no confidence at all; 10: full confidence). Moreover, they indicated how satisfied they are with the way the Dutch government operates in the Netherlands (0: very dissatisfied; 10: very satisfied). We took the average of confidence and satisfaction to create our government attitude measure.


Supplementary material 4 – Correlation table LISS data 
Table S4.1. Correlation table LISS data – N=1,501
	 
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	1. Vaccination intention
	-
	
	
	
	
	
	
	
	
	
	
	

	2. Entrepreneur
	-0.05*
	-
	
	
	
	
	
	
	
	
	
	

	3. Male
	0.02
	0.04*
	-
	
	
	
	
	
	
	
	
	

	4. Age
	0.18***
	0.08***
	0.09***
	-
	
	
	
	
	
	
	
	

	5. Education
	0.11***
	0.03
	-0.05*
	-0.26***
	-
	
	
	
	
	
	
	

	6. Income (/1000)
	0.16***
	0.05*
	0.04
	0.11***
	0.24***
	-
	
	
	
	
	
	

	7. Confidence
	0.69***
	-0.02
	0.11***
	0.14***
	0.15***
	0.20***
	-
	
	
	
	
	

	8. Complacency
	-0.08***
	0.02
	0.11***
	-0.04*
	0.09***
	-0.01
	-0.02
	-
	
	
	
	

	9. Job/Company security
	0.04
	-0.27***
	-0.01
	0.05*
	0.01
	0.07***
	0.05**
	0.09***
	-
	
	
	

	10. Financial security
	-0.05*
	-0.05*
	0.06**
	-0.22***
	0.08***
	0.04*
	0.01
	0.09***
	0.16***
	-
	
	

	11. Mental wellbeing
	0.13***
	0.004
	0.10***
	0.22***
	-0.03
	0.15***
	0.17***
	0.05**
	0.15***
	0.11***
	-
	

	12. Government attitude
	0.33***
	-0.03
	-0.06**
	0.01
	0.19***
	0.16***
	0.40***
	-0.02
	0.04*
	0.06**
	0.10***
	-


Note: *: p<.10, **: p<.05; ***: p<.01. Education has been added as a continuous variable in this correlation table. 
Author’s own work.



Supplementary material 5 - Measures UAS data
Author’s own work.

Vaccination status: the dependent variable is COVID-19 vaccination status in June/July 2021. Respondents who took part in the COVID-19 survey distributed between June 09 and July 20, 2021, were asked whether they had ‘gotten vaccinated for the coronavirus’. Answers were coded in a binary way: ‘Yes’ (1), ‘No’ (0), ‘Unsure’ (missing). 
Entrepreneur: we used data from the COVID-19 survey distributed in February/March 2021, in which the following question was asked: “In your primary job, are you self-employed or do you work for an employer?”. We coded the answer options as follows: “Self-employed” as 1, “Work for an employer” as 0, and “Other (specify)” as missing. For this study, we will refer to this variable as Entrepreneur, whilst it only captures those self-employed.
Demographic variables: Demographic variables are elicited every quarter through the My Household survey, the most recent answers are provided with every survey and never older than three months. As we made use of the background variables provided along with the COVID-19 survey distributed between February and March 2021, these demographic variables were elicited between December and March 2021. We include sex as a binary variable (0: female, 1: male) and age as a continuous variable. Education was assessed as the highest level of education attained by the respondent and covered 16 ordered answer options ranging from “Less than 1st grade” until “Doctorate degree”. We recoded these 16 categories into five categories (1: No education to high school or GED; 2: Some college (no degree); 3: Associate college degree (vocational or academic); 4: Bachelors degree; 5: Masters degree or higher). For income we used household income, which is the total combined income of all members of the respondent’s household during the past 12 months. This variable also covered 16 answer options ranging from “Less than $5,000” to “$150,000 or more”. We recoded this into six categories (1: Less than $5,000 to $34,999; 2: $35,000 to $59,999; 3: $60,000 to $74,999; 4: $75,000 to $99,999; 5: $100,000 to $149,999; 6: $150,000 or more).
Vaccination attitudes: unfortunately, the UAS did not make use of the 5C scale. However, in the survey from February/March 20201, multiple questions were asked that could be grouped under three of the five “C’s”: Confidence, Complacency and Collective responsibility. Five items fitted the definition of Confidence, of which we created a composite measure: “Vaccines for the coronavirus (COVID-19) have many known harmful side effects” (reverse scored), “Vaccines for the coronavirus (COVID-19) may lead to illness and death” (reverse scored), “Vaccines for the coronavirus (COVID-19) are useful and effective”, “How much do you trust the process in general (not just for COVID-19) to develop safe vaccines for the public?”,  “How much do you trust the governmental approval process to ensure the COVID-19 vaccine is safe for the public?”. The first three items were scored on a scale of 1 (Strongly disagree) to 4 (Strongly agree), while the latter two were scored on a scale from 1 (Do not trust) to 4 (Fully trust). The created Confidence measure showed to be reliable with a Cronbach’s alpha of 0.90. For Complacency, we created a composite measure of three items of the perceived change of getting infected with COVID-19 in the next three months (1), the perceived change of being hospitalized (2) and dying from it (3) once infected. All items were scored on a scale of 0 to 100 percent. The average score was divided by ten and reversed, so the scale ranged from 0 to 10 with higher scores reflecting higher Complacency. Cronbach’s alpha of the three items was high (0.83). Finally, for Collective responsibility we used a single item measure: “Vaccines for the coronavirus (COVID-19) provide important benefits to society”, scored on a scale of 1 (Strongly disagree) to  4 (Strongly agree). 
COVID-19 context: The COVID-19 context variables were also assessed in February/March 20210. For the Job/Company security variable we used the item: “The coronavirus may cause economic challenges for some people regardless of whether they are actually infected. What is the percent chance that you will lose your job because of the coronavirus within the next three months?”. This question was both asked to entrepreneurs (self-employed) and employed. Answers were given on a scale from 0 to 100 which were afterwards reversed. Financial security was assessed using: “The coronavirus may cause economic challenges for some people regardless of whether they are actually infected. What is the percent chance you will run out of money because of the coronavirus in the next three months?”. Answers were given on a scale from 0 to 100 which were afterwards reversed. Finally, mental wellbeing was assessed using the Patient Health Questionnaire-4 (PHQ-4), which a very short scale to assess anxiety and depressing and consists of four items (Kroenke et al., 2009). Answers are given on a 4-point Likert scale (1: Not at all – 4: Nearly every day). As is common with this scale, we take the sum of the four rescaled items (raw value is rescaled by minus 1) and reverse it so higher scores reflect higher mental wellbeing. Reliability of the scale in this sample was very high with a Cronbach’s alpha of .93. 


Supplementary material 6 – Correlation table UAS data
Table S6.1. Correlation table UAS Data – N=2,420
	 
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	1. Vaccination status (1: yes) 
	-
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	2. Entrepreneur
	-0.07***
	-
	
	
	
	
	
	
	
	
	
	

	3. Male
	0.01
	0.01
	-
	
	
	
	
	
	
	
	
	

	4. Age
	0.09***
	0.06***
	0.10***
	-
	
	
	
	
	
	
	
	

	5. Education
	0.25***
	-0.03
	0.01
	-0.06***
	-
	
	
	
	
	
	
	

	6. Income
	0.21***
	-0.03*
	0.18***
	0.10***
	0.41***
	-
	
	
	
	
	
	

	7. Confidence
	0.59***
	-0.02
	0.10***
	0.06***
	0.32***
	0.29***
	-
	
	
	
	
	

	8. Complacency
	-0.01
	0.02
	0.06***
	-0.05**
	0.17***
	0.20***
	0.07***
	-
	
	
	
	

	9. Collective responsibility
	0.55***
	-0.03
	0.04**
	0.03
	0.28***
	0.26***
	0.76***
	-0.01
	-
	
	
	

	10. Job/Company security
	0.05***
	-0.01
	0.07***
	0.12***
	0.15***
	0.25***
	0.13***
	0.49***
	0.07***
	-
	
	

	11. Financial security
	0.10***
	-0.03
	0.09***
	0.10***
	0.21***
	0.34***
	0.19***
	0.45***
	0.13***
	0.65***
	-
	

	12. Mental wellbeing
	-0.03
	0.01
	0.11***
	0.20***
	-0.04**
	0.10***
	0.01
	0.10***
	-0.05***
	0.17***
	0.19***
	-


Note: *: p<.10, **: p<.05; ***: p<.01. Education and income have been added as a continuous measure in this correlation table.
Author’s own work.

Supplementary material 7 – Robustness checks LISS data – Fractional logistic regression
Table S7.1. Fractional logistic regression LISS data – dependent variable: Vaccination intention [0-1] 
	 
	Model 1: Demographics
	Model 2: Vaccination attitudes
	Model 3 : COVID-19 context

	
	B
	SE
	p
	AME
	B
	SE
	p
	AME
	B
	SE
	p
	AME

	Intercept
	-1.76
	0.24
	<.001
	 
	-5.09
	0.37
	<.001
	 
	-5.11
	0.49
	<.001
	 

	Demographics
	
	
	
	
	
	
	
	
	
	
	
	

	Entrepreneur
	-0.47
	0.15
	.002
	-0.11
	-0.41
	0.18
	.02
	-0.07
	-0.42
	0.19
	.02
	-0.07

	Male
	0.03
	0.09
	.70
	0.01
	-0.28
	0.09
	.003
	-0.04
	-0.23
	0.09
	.01
	-0.04

	Age
	0.03
	0.004
	<.001
	0.01
	0.02
	0.004
	<.001
	0.004
	0.02
	0.001
	<.001
	0.003

	Education
	
	
	
	
	
	
	
	
	
	
	
	

	  Intermediate vocational education1 
	0.01
	0.13
	.93
	0.003
	0.06
	0.13
	.64
	0.01
	0.03
	0.13
	.79
	0.01

	  Higher vocational education
	0.37
	0.13
	.003
	0.09
	0.24
	0.13
	.06
	0.04
	0.19
	0.13
	.14
	0.03

	  University
	0.69
	0.15
	<.001
	0.15
	0.14
	0.17
	.38
	0.02
	0.08
	0.17
	.62
	0.01

	Income (/1000)
	0.10
	0.03
	<.001
	0.02
	0.02
	0.03
	.58
	0.002
	0.01
	0.03
	.72
	0.002

	Vaccination attitudes 
	
	
	
	
	
	
	
	
	
	
	
	

	Confidence 
	
	
	
	
	1.44
	0.06
	<.001
	0.23
	1.40
	0.06
	<.001
	0.22

	Complacency
	
	
	
	
	-0.10
	0.03
	<.001
	-0.02
	-0.10
	0.03
	<.001
	-0.02

	COVID-19 context
	
	
	
	
	
	
	
	
	
	
	
	

	Job/Company security
	
	
	
	
	
	
	
	
	-0.01
	0.02
	.68
	-0.001

	Financial security
	
	
	
	
	
	
	
	
	-0.10
	0.07
	.14
	-0.02

	Mental wellbeing
	
	
	
	
	
	
	
	
	0.01
	0.06
	.85
	0.002

	Government attitude
	
	
	
	
	
	
	
	
	0.09
	0.03
	.002
	0.01

	N
	1,501
	 
	 
	 
	1,501
	 
	 
	 
	1,501
	 
	 
	 

	Pseudo R2 (McFadden)
	0.04
	 
	 
	 
	0.28
	 
	 
	 
	0.28
	 
	 
	 

	Log Pseudolikelihood
	-972.47
	
	
	
	-728.22
	
	
	
	-724.68
	
	
	


Note: Coefficients that are significant at the 5% level are bold printed. AME=Average Marginal Effect. 1Reference category is 'No education to high school
Author’s own work.



Table S7.2. Fractional logistic regression LISS data including interaction terms between COVID-19 context and Entrepreneur – dependent variable: Vaccination intention [0-1] 
	 
	Model 4: Interaction Job/Company security
	Model 5: Interaction Financial security
	Model 6: Interaction Mental wellbeing
	Model 7: Interaction Government attitude

	 
	B
	SE
	p
	AME
	B
	SE
	p
	AME
	B
	SE
	p
	AME
	B
	SE
	p
	AME

	Intercept
	-5.21
	0.51
	<.001
	
	-5.42
	0.45
	<.001
	
	-5.06
	0.45
	<.001
	
	-4.54
	0.49
	<.001
	

	Demographics
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Entrepreneur
	-0.59
	0.22
	.01
	-0.10
	-0.42
	0.18
	.02
	-0.07
	-0.42
	0.18
	.02
	-0.07
	-0.44
	0.20
	.02
	-0.07

	Male
	-0.23
	0.09
	.01
	-0.04
	-0.23
	0.09
	.01
	-0.04
	-0.23
	0.09
	.01
	-0.04
	-0.23
	0.09
	.01
	-0.04

	Age
	0.02
	0.005
	<.001
	0.003
	0.02
	0.001
	<.001
	0.004
	0.02
	0.001
	<.001
	0.003
	0.02
	0.005
	<.001
	0.003

	Education
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	  Intermediate vocational education1 
	0.03
	0.13
	.84
	0.004
	0.03
	0.13
	.79
	0.005
	0.03
	0.13
	.79
	0.01
	0.03
	0.13
	.81
	0.005

	  Higher vocational education
	0.18
	0.13
	.17
	0.03
	0.19
	0.13
	.14
	0.03
	0.19
	0.13
	.14
	0.03
	0.20
	0.13
	.13
	0.03

	  University
	0.07
	0.17
	.66
	0.02
	0.08
	0.17
	.63
	0.01
	0.08
	0.17
	.62
	0.01
	0.09
	0.17
	.58
	0.01

	Income (/1000)
	0.01
	0.03
	.73
	0.002
	0.01
	0.03
	.72
	0.002
	0.01
	0.03
	.72
	0.002
	0.01
	0.03
	.63
	0.002

	Vaccination attitudes 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Confidence 
	1.40
	0.06
	<.001
	0.22
	1.40
	0.06
	<.001
	0.22
	1.40
	0.06
	<.001
	0.22
	1.40
	0.06
	<.001
	0.22

	Complacency
	-0.09
	0.03
	<.001
	-0.01
	-0.10
	0.03
	<.001
	-0.02
	-0.10
	0.03
	<.001
	-0.02
	-0.10
	0.03
	<.001
	-0.02

	COVID-19 context
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Job/Company security
	0.004
	0.02
	.85
	-0.001
	-0.01
	0.02
	.68
	-0.001
	-0.01
	0.02
	.68
	-0.001
	-0.01
	0.02
	.55
	-0.002

	Financial security
	-0.10
	0.07
	.17
	-0.02
	-0.10
	0.07
	.14
	-0.02
	-0.10
	0.07
	.14
	-0.02
	-0.10
	0.07
	.14
	-0.02

	Mental wellbeing
	0.01
	0.06
	.89
	0.001
	0.01
	0.06
	.85
	0.002
	0.01
	0.06
	.88
	0.002
	0.02
	0.06
	.74
	0.003

	Government attitude
	0.09
	0.03
	.002
	0.01
	0.09
	0.03
	.002
	0.01
	0.09
	0.03
	.002
	0.01
	0.07
	0.03
	.02
	0.01

	Interaction
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Job/Company security*Entrepreneur
	-0.08
	0.05
	.12
	
	
	
	
	
	
	
	
	
	
	
	
	

	Financial security*Entrepreneur
	
	
	
	
	0.03
	0.23
	.90
	
	
	
	
	
	
	
	
	

	Mental wellbeing*Entrepreneur
	
	
	
	
	
	
	
	
	0.04
	0.35
	.90
	
	
	
	
	

	Government attitude*Entrepreneur
	
	
	
	
	
	
	
	
	
	
	
	
	0.21
	0.10
	.03
	

	N
	1,501
	 
	 
	 
	1,501
	 
	 
	 
	1,501
	 
	 
	 
	1,501
	 
	 
	 

	Pseudo R2 (McFadden)
	0.28
	 
	 
	 
	0.28
	 
	 
	 
	0.28
	 
	 
	 
	0.29
	 
	 
	 

	Log Pseudolikelihood
	-723.99
	
	
	
	-724.68
	
	
	724.68
	
	
	
	-723.28
	
	


Note: Coefficients that are significant at the 5% level are bold printed. AME=Average Marginal Effect, note that these cannot be calculated for interaction terms. 1Reference category is 'No education to high school’ 
Author’s own work.
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Figure S7.1. Interaction plot Government attitude and Entrepreneur, including 95% confidence interval, based on Model 6, Table S4.2
Author’s own work.
[bookmark: _GoBack]
image1.tiff
Vaccination intention

[N Employees
Entrepreneurs

Govemnment attitude




