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Útdráttur 

Hið svokallaða Knobe-effect á sér stað þegar neikvæðar afleiðingar af gjörðum annarra eru 

metnar af meiri ásetningi en jákvæðar afleiðingar (Knobe, 2003a; Feltz, 2007). Knobe (2010) 

hélt því fram að lykilatriði í því að meta hvort afleiðingar eru metnar af meiri eða minni 

ásetningi snúi að því hversu vel þær endurspegla kjarnann (e. essence) í gjörðum þess sem 

framkvæmir þær. Fjöldi rannsakenda hafa haldið því fram að siðferðislegt mat hafi áhrif á mat 

á ásetningi (Cova & Naar, 2012; Knobe, 2003b; Knobe, 2010; Pettit & Knobe, 2009; 

Tannenbaum et al., 2007, e.g.,), en samkvæmt kenningunni um dyadic morality er eitt af því 

sem hefur áhrif á mat á siðferði það hversu berskjaldaður hópurinn er sem verður fyrir skaða 

(Schein & Gray, 2018). Í þessari rannsókn skoðuðum við hvort styrkleiki neikvæðra 

megináhrifa og hversu berskjaldaðir hóparnir voru sem neikvæðu afleiðingarnar komu niður á 

hafi áhrif á mat fólks á ásetningi, þegar neikvæðu afleiðingarnar eru alltaf þær sömu. Nánar 

tiltekið vildum við athuga hvort að styrkur neikvæðra megináhrifa (þ.e. í þeim tilfellum sem 

gjörðir eru gríðarlega slæmar), muni valda því að neikvæðar afleiðingar falli í skuggann af 

megináhrifunum og hafi þannig áhrif á mat fólks á ásetningi. Við skoðuðum einnig hvort að 

það hversu berskjaldaður hópurinn er sem verður fyrir neikvæðu afleiðingunum hafi áhrif á 

mat á ásetningi þegar afleiðingarnar eru alltaf þær sömu. Einnig athuguðum við hvort 

megináhrif siðferðislegra gilda hafi áhrif á mat fólks á ásetningi og hvort og hvernig þetta 

tengist styrkleika megináhrifa þegar neikvæðu afleiðingarnar eru alltaf þær sömu. Notuð var 

netkönnun þar sem þátttakendur (N=141) voru beðnir um að meta ásetning á neikvæðum 

afleiðingum í mismunandi dæmum þar sem við höfðum stjórnað breytum fyrir styrk og gildi 

megináhrifa auk þess hversu berskjaldaðir hóparnir voru. Niðurstöður á mati þátttakenda á 

ásetningi neikvæðu afleiðinganna sýndu að ekki voru áhrif af afar slæmum megináhrifum, 

sem og áhrifum af því hversu berskjaldaðir hóparnir voru. Þetta gefur til kynna að styrkleiki 

megináhrifa gegni ekki lykilhlutverki þegar kemur að mati þátttakenda á því að hversu miklu 

leyti afleiðingarnar tengjast megináhrifunum þegar þær eru alltaf þær sömu. Þar að auki sýndu 

niðurstöðurnar að forþekking á neikvæðu afleiðingunum virðist nægja til þess að gerandanum 

sé kennt um afleiðingarnar og því séu þær dæmdar sem ásetningur óháð því hversu 

siðferðislega jákvæð eða neikvæð upphaflegu markmið gerandans voru og hversu 

berskjaldaður hópurinn er sem varð fyrir afleiðingunum.  
 

Lykilhugtök:  Knobe áhrifin, mat á ásetningi, megináhrif, afleiðingar 
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Abstract  

The so-called Knobe effect occurs when bad side-effects of an action are considered to be 

brought about intentionally, but good side-effects of the same action are considered to be less 

intentional (Knobe, 2003a; Feltz, 2007). Knobe (2010) suggested that a key factor in 

determining whether a side-effect is judged to be intentional or not may be the extent to which 

it is perceived as essential to the action undertaken by an agent. Additionally, a number of 

researchers have argued that moral judgement plays an important role in judgements of 

intentionality (Cova & Naar, 2012; Knobe, 2003b; Knobe, 2010; Pettit & Knobe, 2009; 

Tannenbaum et al., 2007, e.g.,). According to the Theory of Dyadic Morality, vulnerability of 

the patient is a way to affect how morally bad an action is perceived to be (Schein & Gray, 

2018). In this research we examined whether the intensity of a negative main effect and the 

vulnerability of a patient affected, affects people’s judgement of intentionality when the 

negative side-effect is held constant. Our intuition was that if the intensity of a negative main-

effect is extremely high (i.e., in case of an extremely bad action), a negative side-effect should 

be overwhelmed by the main effect, becoming less essential to the action, and that this should 

affect intentionality judgements. Further, the vulnerability of the patient should also affect 

how intentional the negative side-effect of an action is thought to be, owing to its effect on the 

perceived morality of the action. We also examined whether main effect valence affects 

people’s judgements of intentionality and whether and how this interacts with the intensity of 

the main effect when the negative side-effect is held constant. To examine these issues, we 

designed an online survey and created scenarios where we manipulated strength and valence 

of the main effect as well as the vulnerability of a patient. We asked participants (N=141) to 

give their judgement of intentionality of the negative side-effect. We found evidence against 

an effect of an extremely negative main effect, as well as evidence against an effect of the 

vulnerability of the patient, on participants’ judgements of intentionality of the negative side-

effect. This indicates that the intensity of the main effect does not play a key role in 

participants’ perception of how essential the negative side-effect is to the action taken, when 

the side-effect is held constant. Furthermore, judging from our results, foreknowledge about 

negative consequences seems to be enough for agents to deserve blame for side-effects and 

they are therefore judged to be intentional, regardless of how morally good or bad the agent’s 

initial goals were and how vulnerable the patient is.   
 

Keywords:  Knobe effect, side-effect effect, judgement of intentionality, main effect, side-
effect  
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Effects of patient vulnerability, and main effect strength and valence, on side-effect 
intentionality judgements1 

 
In 2003 Joshua Knobe described a phenomenon later known as the Knobe effect, or side-

effect effect (Knobe, 2003a). Knobe found that when side-effects (i.e., foreseen but not 

intended consequences) of an action were bad, 82% of participants considered them to be 

brought about intentionally, but when side-effects were good only 23% of participants 

perceived them to be intentional (Knobe, 2003a; Feltz, 2007). Knobe (2003a) demonstrated 

the phenomenon with two identical chairman cases, where one had a bad side-effect (i.e., 

harming the environment) and the other a good side-effect (i.e., helping the environment): 

  

The vice-president of a company went to the chairman of the board 

and said, ‘We are thinking of starting a new program. It will help us 

increase profits, but it will also harm the environment.’ 

The chairman of the board answered, ‘I don’t care at all about 

harming the environment. I just want to make as much profit as I 

can. Let’s start the new program.’ 

They started the new program. Sure enough, the environment was 

harmed. (Knobe, 2003a, p. 3) 

  

This original demonstration of the Knobe effect received a lot of attention and it inspired a 

great deal of further research on the phenomenon. The reason for this was partly due to an 

apparent conflict between folk and legal-philosophical concepts of intentionality, and the 

importance of understanding how people perceive the concept of intention for the practical 

implications it might have, such as for the legal concept of mens rea (Cova, 2016; Guglielmo 

& Malle, 2010, Kneer & Bourgeois-Girdone, 2017; Malle & Nelson, 2003). Mens rea refers 

to the clinical definition of intentionality by law meaning that the action was thought-out and 

planned and the consequences of it ignored (Kneer & Bourgeois-Girdone, 2017). According 

to the folk concept, our understanding of the word ‘intentional’ should not stray too far away 

from what people commonly perceive intentional but it can however cause us to judge side-

effects as intentional when the agent (i.e., the person who performs an action) did not bring 

about the side-effect intentionally (Cova, 2016). This can be a problem when applied in legal 
																																																													
1 The introduction is partly based on content from a pre-registration document we created in collaboration with 
Peter Shepherdson (Jannerup et al., 2019). This document was uploaded on osf.io the 1st of February 2019 and 
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settings (Cova, 2016; Guglielmo & Malle, 2010). If the folk and clinical definitions are 

different it can be complicated for a jury to make a judgement in court. If the folk concept 

were used, a crime would be judged on how morally bad the consequences were and whether 

the defendant had foreknowledge about them (i.e., knowing his action would cause harm), 

and not by how premeditated the crime was, how well it was planned and how consequences 

of it were ignored (Kneer & Bourgeois-Gironde, 2017). This underlines the importance of 

investigating judgement of intentionality.  

One means of illustrating and understanding intentionality of actions is through the 

use of so-called action trees (Goldman, 1970). Two actions (or more) belong to the same tree 

if they are either identical, they are same-level actions, one of them generates the other or if 

they are both generated by a common act (Goldman, 1970). Usually a person (i.e., agent) has 

some kind of a goal when they perform an action, however, sometimes the goal is not met 

(Goldman, 1970). Furthermore, sometimes our actions lead to a side-effect (either good or 

bad) that was not in our initial plan of action and therefore makes it unintentional (Goldman, 

1970). 

 Knobe (2010) suggested that a key factor in determining whether a side-effect is 

judged to be intentional or not may be the extent to which it is perceived as essential to the 

action undertaken by an agent. By using action trees as an illustrative tool (e.g., Mikhail, 

2007), Knobe (2010) argued that negative side-effects are perceived as being essential to an 

action while positive side-effects are seen as non-essential. As a result, when the side-effect is 

negative, it becomes inseparable from the action that led to the effect itself (i.e., the action and 

side-effect form a single node on the action tree). Therefore judgement can be influenced by 

moral considerations, impacting people’s judgement of intentionality (Knobe, 2010).  

If how essential a side-effect is to an action influences how people judge its 

intentionality, then manipulations that affect this essentialness ought to alter intentionality 

judgements, when the valence of the side-effect is held constant. For instance, a negative side-

effect should be judged as less intentional when other aspects of the relevant scenario reduce 

how essential it is to the action(s) being undertaken, relative to a scenario with an identical 

side-effect that is more essential. 

In this study, we tested this hypothesis by manipulating the valence and intensity of 

the main effect of an action. Our first hypothesis was that negative side-effects should be 

perceived as less intentional when the intensity of a negative main effect is stronger than 

when it is weaker. The inspiration for this manipulation came from the simple intuition that, 

in the light of a catastrophically bad action, any negative side-effect should be overwhelmed 



SIDE-EFFECT INTENTIONALITY JUDGEMENTS 
	

	 3 

by the intensity of the negative main effect, and thus perceived as less essential to the action 

taken to cause both effects.  

We were also interested in the relationship between the moral valence of a side-effect, 

and its perceived intentionality. A number of researchers have argued that moral judgement 

(e.g., harming or helping the environment) plays an important role in judgements of 

intentionality (Cova & Naar, 2012; Knobe, 2003b; Knobe, 2010; Pettit & Knobe, 2009; 

Tannenbaum et al., 2007, e.g.,). However, distinguishing the moral valence of a side-effect 

from the intensity of its outcome is difficult.  

A study by Kneer and Bourgeois-Gironde (2017) showed that the intensity of a 

negative side-effect is also related to the extent to which it is perceived as having been 

brought about intentionally. In their study, Kneer and Bourgeois-Gironde (2017) presented to 

professional judges a scenario similar to the one in Knobe’s original demonstration where 

they manipulated the intensity of the side-effect (e.g., building a highway causes animals 

disturbance vs. causes them to die). The results showed a severity effect, such that the severity 

of the outcome positively correlated with the tendency to ascribe intentionality to the agent 

(Kneer & Bourgeois-Gironde, 2017). The study also showed an asymmetry in attributions of 

intentionality for scenarios differing in outcome valence and across negative outcomes of 

different severity (Kneer & Bourgeois-Girdone, 2017).  

Now the question is, how can the moral valence of a side-effect be manipulated while 

the intensity of its outcome is held constant? Schein and Gray’s (2018) Theory of Dyadic 

Morality (TDM) provides a useful framework within which to answer this question. 

According to TDM, harm involves an intentional agent causing damage to a vulnerable 

patient: it suggests that the more vulnerable the patient is (i.e., the entity suffering harm from 

an agent’s action), the more morally bad the action will be perceived, even though the action 

itself stays the same (Schein & Gray, 2018). In other words, the more vulnerable the patient 

is, the more immoral the action is perceived to be (Shein & Gray, 2018). Therefore our 

second hypothesis was that negative side-effects should be judged as more intentional when 

those affected by them are more (vs. less) vulnerable. 

In addition to these two main hypotheses, we also had a side-issue we wanted to 

address related to the valence (positive or negative) of the main effect. As indicated in our 

first hypothesis we expected that an extremely negative main effect would overwhelm a 

negative side-effect, reducing how intentional it was perceived to be, but what happens when 

the valence of the main effect changes? Thus, we were also interested in seeing whether there 
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is a (statistical) main effect of (action) main effect valence, and whether and how this 

interacts with our intensity manipulation. 

1. Method2 

 

1.1 Participants  

In order to test our hypotheses we conducted an online survey that was open for anyone 

willing to participate regardless of race, ethnicity, education or socioeconomic status etc. The 

only restriction made was that participants had to be over 18 years of age. The survey was 

available both in English and Icelandic, therefore anyone speaking either language was able to 

take part. Participants were recruited through our own social networks (i.e., Facebook) and by 

advertisements sent via email to students of the University of Akureyri.  

141 participants took part in the survey. To obtain demographic information, we 

included a series of questions at the end of the survey. There was a four-option question about 

gender, with the choices “male”, “female”, “other”, and “prefer not to say”. The majority 

(107, or 75.89%) of participants were women. Men were 21.28% (n = 30) of participants, and 

2.83% (n = 4) preferred not to answer the question regarding gender or chose the option 

“other”. There was a 10-option question regarding age with the choices “18-27”, “28-37”, 

“38-47”, “48-57”, “58-67”, “68-77”, “78-87”, “88-97”, “98+”, and “prefer not to say”. The 

number of participants in each age group under 67 years of age was rather evenly distributed, 

ranging from 14.18% to 20.57% of participants in each group. More specifically most 

participants belonged to the age groups 18-27 years and 38-47 years, both groups with 

20.57% (n = 29) each. 19.86% (n = 28) belonged to age group 48-57, 17.73% (n = 25) 

belonged to age group 28-37 years, and 14.18% (n = 20) belonged to the age group 58-67 

years. Only 4.96% (n = 7) were older than 67 years and 2.12% (n = 3) preferred not to answer 

this question.  

 Participants were asked a three-option question with subjective evaluations regarding 

which income group they identified with, with the choices “high-income”, “low-income” and 

“prefer not to say”. Most participants (77 or 54.61%) opted to identify themselves with a low-

income group.  24.11% (n = 34) of participants opted to identify themselves with a high-

income group, and 21.28% (n = 30) either did not want to answer the question regarding 

																																																													
2 The method section is partly based on content from a pre-registration document we created in collaboration 
with Peter Shepherdson (Jannerup et al., 2019). This document was uploaded on osf.io the 1st of February 2019 
and can be viewed in Appendix C. 
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income group or did not identify themselves with either two, perhaps implying they would 

identify themselves with an average income group.  
 
1.2 Material  

For our research we used an online survey to collect the data. This survey was created in 

jspsych (de Leeuw, 2015), hosted on Pavlovia (http://www.pavlovia.org), and completed in a 

web browser. Data collection was undertaken in February 2019 and the survey was open 

throughout the month. Our goal was to reach at least 120 participants but we created a 

stopping rule restricting data collection only to this one month, regardless of whether we 

reached the desirable amount of participants or not.  

         The survey contained a selection of scenarios, each outlining an action taken by an 

individual that has both a main effect (e.g., implementing a policy to completely cure all 

cancer) and a side-effect (i.e., increasing taxes on high-/low-income earners). Each participant 

was given two scenarios at random, one positive and one negative. Scenarios used in the 

survey are listed both in English and Icelandic in Appendices A and B. The survey also 

contained a number of questions pertaining to participants’ judgements of aspects of an 

individual’s action, as described in the following section. 

         We also collected basic demographic information, as mentioned in the previous 

section, to see if there was any relationship between the answers given by participants, and 

whether they identify themselves with a high- or low-income group. Income group is an 

important factor we used in our vulnerability manipulation, so we decided to explore whether 

participants’ identification with the affected group affects their responses. 

         We also asked a series of manipulation check questions for each scenario (i.e., how 

intensely good/bad participants perceived the main effect to be and how vulnerable they 

thought the patient group was). Participants answered each question separately and it was not 

possible to go back and look at or alter previous answers. 

 

1.3 Procedure 

Our research design was factorial, involving eight scenarios (one for each cell of the design), 

2 (main effect valence: positive vs. negative) × 2 (main effect strength: stronger vs. weaker) × 

2 (vulnerability of patient group: more vs. less vulnerable). All scenarios involved a 

government minister deciding to implement a policy after receiving counsel from an advisor 

about the main and side-effects of the policy.   
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The side-effect relating to our scenarios was held constant, meaning the side-effect for 

all scenarios involved an increase in taxation on a particular income group. The vulnerability 

of the patient varied, with the high vulnerability group being low-income earners and the low 

vulnerability group being high-income earners. All scenarios had both strong and weak, as 

well as negative and positive main effects. Scenarios with a negative strong main effect 

involved policies based on eugenic principles, with forced sterilisation of some members of 

the population, while scenarios with a negative weak main effect involved reproduction 

incentives provided to desirable members of the population. Scenarios with a positive main 

effect involved policies to provide novel cancer treatment access, where the stronger version 

involved completely curing cancer and the weaker one involved an increase in survival rate. 

When we designed the scenarios our aim was to come up with a policy that we 

expected most people would perceive as either completely morally right (i.e., completely cure 

all cancer) or completely morally wrong (i.e., eugenic principles with forced sterilisation). We 

wanted both weak and strong main effects to be based on similar policies. This was done in 

order to avoid any error that possibly could arise from participants receiving very different 

policies in the weak and strong scenarios. If that had been the case, then participants’ 

judgements might be based on the policies being unlike rather than the strength manipulation 

playing a role. 

          In our survey participants read and answered two of the eight scenarios. The scenarios 

were randomized but the valence of the scenarios that each participant saw was never the 

same (e.g., if a participant first saw a positive scenario then the following scenario would be a 

negative one and vice versa). Each scenario was followed by a series of questions about it and 

participants were asked to make their judgment on them. Those questions were 1) To what 

extent do you think the minister intentionally raised taxes on the high/low-income group? 2) 

How morally right/wrong do you think the policy implemented by the minister is? and 3) How 

vulnerable do you think the group affected by the tax increase is?           

Participants responded to the scenarios using a quasi-analogue slider with values from 

0-100, however the values were invisible to the participant. The lowest end of the scale 

showed "Not at all intentional" and the highest end of the scale showed "Completely 

intentional". Participants could respond anywhere in between these two options. Using a 

sliding scale from 0-100, instead of yes/no responses or a likert scale, gives us a better insight 

into the diversity of participants’ responses. It also gives us more information and data to 

interpret about our hypotheses, side question, and manipulation check questions.  
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1.4 Data analysis 

All data analyses were conducted in R. A Bayesian t-test was conducted to test our first 

hypothesis, that negative side-effects should be perceived as less intentional when the 

intensity of a negative main effect is stronger than when it is weaker. A Bayesian t-test 

enabled us to compare participants’ intentionality judgements in the negative-stronger and 

negative-weaker scenarios. We used the ttestBF command in the BayesFactor package for the 

t-test analysis (Morey & Rouder, 2015). We had no prior knowledge about the likely size of 

any such effect, therefore we used the package’s default priors in conducting this and our 

other Bayesian analyses. A 3-way Bayesian ANOVA using the anovaBF command was 

conducted in order to test our second hypothesis, that negative side-effects should be judged 

as more intentional when they affect more (vs. less) vulnerable patients. We examined the 

Bayes factor associated with including (vs. excluding) a main effect of vulnerability, by 

comparing the best model to the comparable model with the relevant main effect included or 

excluded. The same strategy was used to assess whether there was a main effect of (action) 

main effect valence, and/or an interaction between valence and main effect strength, and to 

conduct the manipulation checks for morality and vulnerability judgements. 

2. Results  

 

2.1  Manipulation checks 

To clarify whether our manipulations were successful, we conducted manipulation checks by 

running a 3-way Bayesian ANOVA for the morality and vulnerability evaluations participants 

made for each scenario (How morally right/wrong do you think the policy implemented by 

the minister is?; How vulnerable do you think the group affected by the tax increase is?).  

2.1.1 Vulnerability 

Figure 1 shows the mean ratings of how vulnerable participants thought the affected groups 

were. As is evident in the figure, participants judged the high vulnerable group to be more 

vulnerable than the less vulnerable one, despite a small difference between judgements for the 

positive and negative scenarios. Consequently, the best model in the 3-way BANOVA had 

main effects of valence and main effects of vulnerability (BF10  = 1.76e+14 relative to the 

intercept-only model). The data provided very strong evidence for a main effect of 

vulnerability (BF10 = 3.28e+12 relative to the model with the main effect excluded). 
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Figure 1 This figure shows mean ratings of participants’ judgement of how vulnerable (on the scale from 0 = not 
at all vulnerable to 100 = completely vulnerable) they thought the affected groups were.  
 

2.1.2 Morality 

Figure 2 shows the mean ratings of how morally right/wrong participants thought the policy 

implemented by the minister was. As is evident in the figure, participants judged the strong 

negative scenarios to be the most morally wrong, and the positive scenarios more morally 

right, although there seems to be some effect of the vulnerability of the groups when it comes 

to morality judgements for the positive scenarios. Consequently, the best model in the 3-way 

BANOVA had main effects of valence and main effects of vulnerability along with a valence 

× vulnerability interaction (BF10  = 7.31e+28 relative to the intercept-only model). The data 

provided very strong evidence for a main effect of valence (BF10 = 6.92e+23 relative to the 

model with the main effect excluded).  

Figure	1:	Mean	ratings	of	participants’	judgement	of	vulnerability	
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Figure 2 This figure shows how morally right/wrong (on the scale from 0 = completely morally wrong to 100 = 
completely morally right) participants thought the policy implemented by the minister was.  
 

From these results we can confidently conclude that our manipulations were successful. 
 

2.2 Statistics and data analysis 

 

2.2.1 Descriptive results 

Table 1 summarizes the results of participants’ judgment of side-effect intentionality across 

all eight scenarios. As indicated in the table, participants judged the side-effect as most 

intentional in the scenario with a weak positive main effect and a side-effect affecting a less 

vulnerable group (mean = 85.03). The scenario participants judged to be least intentional 

includes a weak positive main effect and a side-effect affecting a more vulnerable group 

(mean = 63.93). However, the side-effect in the strong negative scenarios tended to be judged 

as more intentional than for the weak negative scenarios.  

 
 
 
 
 
 
 
 
 

Figure	2:	Mean	ratings	of	participants’	judgement	of	morality	
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Table 1 
This table provides an overview of participants mean judgement of side-effects intentionality across all scenarios 
on a scale from 0 - 100. 

 More vulnerable group Less vulnerable group 

Scenario with weak positive main effect  63.93 85.03 
Scenario with strong positive main effect  71.10 75.12 
Scenario with weak negative main effect  73.04 69.16 
Scenario with strong negative main effect 83.39 76.92 

 

2.2.2 Do stronger negative main effects reduce perceived intentionality of side-
effects? 

Numerically, mean ratings show that participants perceived side-effects as more intentional 

when the negative main effect was stronger (mean = 80.24) than when it was weaker (mean = 

71.91), inconsistent with our first hypothesis. However, statistically the Bayesian t-test results 

indicated that there was evidence against any effect at all (BF10  = 0.61).  

2.2.3 Are negative side-effects judged as more intentional when those affected by 
them are more (vs. less) vulnerable? 

Figure 3 shows the mean ratings for judgement of side-effect intentionality for the high and 

low vulnerability group conditions. Though the mean values displayed in the figure hint at a 

three-way interaction, the best model in the 3-way BANOVA had only a main effect of 

strength, resulting from the generally higher intentionality ratings in the strong effect than 

weak effect conditions, and a 2-way valence × vulnerability interaction (BF10 = 12.00 relative 

to the intercept-only model). This interaction can be seen in Figure 3 where participants judge 

side-effects to be more intentional when a negative main effect affected a more vulnerable 

group; whereas for the low-vulnerability group, they judged side-effects as more intentional 

when the main effect was positive. However, contrary to our second hypothesis, that negative 

side-effects should be judged as more intentional when those affected by them are more (vs. 

less) vulnerable, the data provided evidence against a main effect of vulnerability (BF10 = 

0.21 relative to the best model).  
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Figure 3 This figure shows mean ratings of participants’ judgement of intentionality (on the scale from 0 = not at 
all intentional to 100 = completely intentional) between all three manipulations (vulnerability, valence and 
intensity). 
 

2.2.4 Does main effect of valence affect intentionality judgements, and is there an 
interaction with its intensity? 

We were also interested in whether there is a main effect of (action) main effect valence, 

and/or an interaction between valence and main effect strength. The data provided evidence 

against a main effect of valence (BF10 = 0.21 relative to the best model) as well as an 

interaction between valence and main effect strength (BF10 = 0.71 relative to the best model). 

 

2.3 Exploratory Analyses  

We also conducted a number of exploratory analyses relating to participants’ judgment of 

intentionality of side-effects, how morally good/bad main effects are, and vulnerability of 

affected groups, based on the income group participants identified themselves with. We report 

these analyses in this section. Furthermore, we report exploratory analyses concerning gender 

effects on intentionality judgment. 

 

2.3.1 Does participants’ identification with the affected income group affect their 
intentionality judgements? 

As Figure 4 shows, and consistent with the BANOVA results pertaining to our second 

hypothesis described in subsection 2.2.3, there is little difference between intentionality 

judgements for high and low vulnerability groups across scenarios, and this is also the case 

for judgements based on income groups. Thus, it seems that participants’ identification with 

Figure	3:	Mean	ratings	of	participants’	judgement	of	intentionality	
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the affected group does not affect their responses when it comes to intentionality judgements. 

Nonetheless, when it comes to strong negative main effects it appears that the low-income 

group judges side-effects to be a bit more intentional for the more vulnerable group (mean = 

86.95) than the less vulnerable group (mean = 72.18). However the unspecified group’s 

intentionality judgements for the strong negative main effect are higher for the less vulnerable 

group (mean = 95.75) than for the more vulnerable group (mean = 84.38). 

There also seems to be some difference in the high-income group’s judgement of 

intentionality across the positive strong and positive weak main effects depending on whether 

the group affected by the increase in taxation is more or less vulnerable. More specifically 

when it comes to the positive weak main effect the high-income group judges the 

intentionality of side-effects to be more intentional when an increase in taxation affects a less 

vulnerable group (mean = 84.13) than a more vulnerable group (mean = 61.38). However, 

when it comes to the strong positive main effect, the high-income group judges intentionality 

of the side-effect to be more intentional when the increase in taxation affects a more 

vulnerable group (mean = 74.33) than a less vulnerable group (mean = 60.89). 

 

 

 
Figure 4 This figure shows mean ratings of participants’ judgement of to what extent they thought the minister 
raised taxes on high/low-income earners intentionally (on the scale from 0 = not at all intentional to 100 = 
completely intentional) based on which income group participants identified themselves with (high-income, low-
income, or unspecified group).  

Figure	4:	Mean	ratings	of	participants’	judgement	of	
intentionality	split	across	income	groups	
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2.3.2 Does participants’ identification with the affected income group affect their 
morality judgements? 

As is evident in Figure 5, people tend to judge the policy implemented for the negative main 

effects to be more morally wrong when the increase in taxation affects the income group they 

identify themselves with. For example on the scale from 0 -100 (completely morally wrong to 

completely morally right) the high-income group judges the policy with the strong negative 

main effect to be almost completely morally wrong (mean = 0.71) when the people affected 

by the increase in taxation belongs to a less vulnerable group, compared to a more vulnerable 

group (mean = 11.78). This is also the case for the low-income group who judged the policy 

with the strong negative main effect to be more morally wrong (mean = 10.36) when the 

people affected by the increase in taxation belong to a more vulnerable group than a less 

vulnerable group (mean = 22.14). So it seems as though participants’ identification with the 

affected group affects their responses when it comes to morality judgements. However, the 

unspecified income group seems to be a little ambivalent in their ratings when it comes to 

morality judgements, although they do find the policy with a strong negative main effect to be 

almost completely morally wrong (mean = 1.25 ) when it affects the more vulnerable group, 

rather than the less vulnerable group. Noticeably, it's only in the high-income group’s 

morality judgement for the less vulnerable group where we see morality judgements as you 

would expect, that is the strong positive main effect (i.e., completely curing all cancer) being 

judged as almost completely morally right and the strong negative main effect (i.e., eugenic 

principles with forced sterilisation) being judged as almost completely morally wrong. This 

also applies to the weaker main effects where the positive weak main effect is judged slightly 

less morally right and the negative weak main effect is judged slightly less morally wrong.  
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Figure 5 This figure shows mean ratings of participants’ judgement of how morally right/wrong (on the scale 
from 0 = completely morally wrong to 100 = completely morally right) they think the policy implemented by the 
minister is, based on the income group participants identify themselves with. 
 

2.3.3 Does participants’ identification with the affected income group affect their 
vulnerability judgements?  

As is evident in Figure 6, participants in the high-income group and the low-income group 

seem to judge the high vulnerability group as the more vulnerable group. This indicates that 

participants’ identification with the affected group does not affect their responses when it 

comes to vulnerability judgements. The participants that identify themselves with a high-

income group seem to be affected by the strength of main effect when they give vulnerability 

judgements, whereas this does not seem to be the case for participants that identify 

themselves with a low-income group.  

However the unspecified group seems to judge both high- and low vulnerability 

groups affected by increase in taxation similarly when the policy has a strong negative main 

effect (mean = 88.38 and mean = 85.88, respectively) and strong positive main effect (mean = 

58.71 and mean = 70.33, respectively).  
 
 
 
 
 
 

Figure	5:	Mean	ratings	of	participants’	judgement	of	morality	
split	across	income	groups	
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Figure 6  This figure shows mean ratings of how vulnerable (on the scale from 0 = not at all vulnerable to 100 = 
completely vulnerable) participants think the groups affected by the increase in taxation are, based on the income 
group participants identify themselves with.  
 

2.3.4 Is there a difference in male and female respondents’ intentionality 
judgements? 

As is evident in Figure 7, there is a visible difference in male and female respondents’ 

judgement of side-effects intentionality depending on whether a side-effect affects a more or a 

less vulnerable group. Furthermore, there is a valence × vulnerability interaction as well as a 

valence × strength interaction only for the male respondents, when side-effects affect a more 

vulnerable group. More specifically, male participants judged the side-effect of the strong 

negative main effect considerably more intentional for the more vulnerable group (mean = 

94.00) than for the less vulnerable one (mean = 69.89), whereas the side-effect of the weak 

positive main effect is judged considerably more intentional for the less vulnerable group 

(mean = 87.57) than for the more vulnerable one (mean = 33.78). It should be noted that male 

respondents were 30 whereas the female respondents were 107, therefore the mean 

judgements of intentionality for the male participants are based on only a few responses per 

scenario. As an example only 3 male participants got a strong negative scenario for a more 

vulnerable group and 9 male participants got a strong negative scenario for a less vulnerable 

group.  

Figure	6:	Mean	ratings	of	participants’	judgement	of	patient	vulnerability	
split	across	income	groups	
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Figure 7 This figure shows the intentionality responses (on the scale from 0 = not at all intentional to 100 = 
completely intentional) split across genders, and averaged across strength levels with side-effects affecting a 
more and less vulnerable group.  

3. Discussion 

 
In this study we wanted to see whether a catastrophically bad main effect would overshadow 

negative side-effects leading them to be perceived as less essential and therefore judged as 

less intentional. We hypothesized that negative side-effects should be perceived as less 

intentional when the intensity of a negative main effect is stronger than when it is weaker. We 

also wanted to see whether the vulnerability of the patient affected by the increase in taxation 

affected intentionality judgements. Thus, our second hypothesis was that negative side-effects 

should be judged as more intentional when those affected by them are more (vs. less) 

vulnerable. In addition to our two hypotheses we also addressed a side-issue where we wanted 

to see whether there was an effect of main effect valence, and whether and how this interacted 

with our intensity manipulation.  

In general our results were inconsistent with both of our hypotheses. Specifically, our 

results showed that high-intensity negative main effects did not lead negative side-effects to 

Figure	7:	Mean	ratings	of	participants’	judgement	of	intentionality	
split	across	gender	
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be judged as less intentional. Moreover participants did not judge negative side-effects as 

more intentional when those affected by them are more (vs. less) vulnerable. Our results also 

showed that main effect of valence does not affect participants’ intentionality judgements and 

there is no interaction between valence and strength. We also did a manipulation check to see 

whether our manipulations were successful and despite the results mentioned above, we can 

conclude that our morality and vulnerability manipulations had the desirable effect. In other 

words, the positive and negative policies, as well as the less and more vulnerable groups 

affected by the tax increase, were in fact perceived as such. Thus, we can with more 

confidence conclude about our analysis based on those manipulations. 

We discuss these findings in greater detail next, and then address a number of 

limitations, as well as possible future research directions and conclusions. 

 

3.1. Hypotheses and side-issues  

3.1.1 Do stronger negative main effects reduce perceived intentionality of side-
effects? 

To test our first hypothesis, that negative side-effects should be perceived as less intentional 

when the intensity of a negative main effect is stronger than when it is weaker, we conducted 

a Bayesian t-test analysis. We found evidence against the existence of such an effect; if 

anything numerical comparisons suggest the opposite, that negative side-effects tend to be 

perceived as more intentional when the intensity of a negative main effect is stronger than 

when it is weaker. Nevertheless, the low Bayes factor provides evidence against any effect at 

all which indicates that participants' intentionality judgements of side-effects did not seem to 

be overpowered by a very negative main effect. 

Considering the idea that the essentialness of the side-effect and action taken affects 

participants’ intentionality judgements of negative side-effects, leading them to become 

inseparable from the main effect (action taken) (Knobe, 2010), we would expect the strong 

and weak negative main effects to affect how essential side-effects are perceived to be. Our 

results show that manipulating the strength of the main effect has very little effect on 

intentionality judgements. This might indicate that the intensity of the main effect does not 

play a key role in participant’s perception of how essential the negative side-effect is to the 

action taken, when the side-effect is held constant. More specifically, perhaps participants 

judge the weak negative and the strong negative main effects to be similarly essential to the 

action taken since the mean intentionality judgement for the negative strong main effect 

(mean = 80.24) and negative weak main effect (mean = 71.91) are not far apart. This is 
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consistent with Knobe's (2010) idea that negative side-effects are perceived as being essential 

to an action while positive side-effects are seen as non-essential. Furthermore, our results 

indicate that the essentialness is solely dependent on the valence of the side-effect, regardless 

of the action taken (e.g., whether the agent wanted to completely cure cancer or to force 

sterilisation did not have an effect on intentionality judgements). What does this tell us about 

intentionality judgements? If neither valence and strength of the main effect nor vulnerability 

of the patient has an influence on how intentionally the negative side-effect is perceived to be 

(i.e., on the scale from 0-100), then factors such as the agents’ goals and morality must be 

ignored when participants give intentionality judgements. It is factors such as these that are 

important for the legal settings of intentionality judgement (i.e., mens rea). As Kneer and 

Bourgeois-Gironde (2017) pointed out, if the folk concept were used in legal settings, a crime 

would be judged on how morally bad the consequences were and whether the defendant had 

foreknowledge about them (i.e., knowing his action would cause harm), and not by how 

premeditated the crime was, how well it was planned and how consequences of it were 

ignored. However, since there is a small difference between the means for the strong and 

weak negative conditions, it might indicate that the negative side-effect is perceived slightly 

more essential to the strong negative condition than to the weak condition, but again 

statistically there is evidence against an effect. 

3.1.2  Are negative side-effects judged as more intentional when those affected by 
them are more (vs. less) vulnerable? 

To test our second hypothesis, that negative side-effects should be judged as more intentional 

when those affected by them are more (vs. less) vulnerable, we conducted a 3-way BANOVA 

and the results provided evidence against a main effect of vulnerability. We can therefore 

conclude that statistically the vulnerability of those affected by the side-effect has no effect on 

intentionality judgments. However, we can see that there is a slight difference between the 

high and low vulnerability groups for the negative main effects, where intentionality 

judgement is higher for the high vulnerability group than for the low vulnerability group. This 

is the other way around for the positive main effects, where intentionality judgement is higher 

for the low vulnerability group than for the high vulnerability group. Despite the fact that our 

manipulations were successful, the results indicate that intentionality judgements of negative 

side-effects do not seem to be affected by morality manipulations (i.e., vulnerability of 

patient). Cova and Naar (2012), Knobe (2003b), Knobe (2010), Pettit and Knobe (2009), and 

Tannenbaum et al. (2007) have argued that moral judgement (e.g., harming or helping the 

environment) plays an important role in judgements of intentionality. Apparently this is 
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relevant when positive and negative side-effects are compared but does not seem to apply 

when the vulnerability of the patient is manipulated and the negative side-effect is held 

constant. However, our manipulation checks do support Schein and Gray’s (2018) Theory of 

Dyadic Morality, stating that one of the factors affecting whether an action is perceived as 

morally bad is the extent to which those affected by it are vulnerable. In fact, it is evident 

from Figure 2 (for morality judgements) that there is an interaction between valence and 

vulnerability at least when it comes to the positive main effects.   

Another possible explanation for the results might be that the main effects are 

essentially setting up participants' expectations about what kind of government the minister 

belongs to. A government that prefers inequality among social groups is said to have a social 

dominance orientation (SDO) (Pratto et al., 1994). Therefore a government that wants to fund 

cancer treatment might be perceived as one culturally low in SDO. So when taxes on low-

income earners are increased to fund the policy, it might be perceived as a necessity, therefore 

the low intentionality judgements (mean for weak = 63.93, and mean for strong = 71.10). By 

contrast, a government that wants to enact eugenic policies might be perceived as one high in 

SDO, so when they raise taxes on low-income earners, they might be perceived to be 

deliberately trying to increase inequality, therefore the high intentionality judgements (mean 

for weak = 73.04, and mean for strong = 83.39). On the other hand, there is a turn-around 

when it comes to high-income earners. This might be due to the perception that a government 

low in SDO is targeting them, perhaps because they think that society should be more equal, 

therefore the high intentionality judgements (mean for weak = 85.03, and mean for strong = 

75.12). By contrast, the government high in SDO might be perceived to favor the high-

income earners, only taxing them out of necessity, therefore the low intentionality judgements 

(mean for weak = 69.16, and mean for strong = 76.92). 

3.1.3 Does main effect of valence affect intentionality judgements, and is there an 
interaction with its intensity? 

In addition to our two hypotheses we also wanted to see whether there was a statistical main 

effect of main effect valence, and whether and how this interacted with our intensity 

manipulation. As is evident from our first hypothesis, we were expecting extremely negative 

main effects to overwhelm the negative side-effects. Yet, it was unclear to us how the valence 

of the main effect affects intentionality judgements as well as a possible interaction with its 

intensity. Our 3-way BANOVA results for intentionality judgements provided evidence 

against both main effect of valence as well as an interaction between valence and main effect 

strength. In other words, whether the intended action is to completely cure all cancer vs. 
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provide safe and effective treatment for cancer, or to force sterilisation vs. provide incentives 

to reproduce, it doesn’t seem to affect people’s intentionality judgements of negative side-

effects. As Cova (2016) pointed out in his article, if a person knows that a certain action will 

have bad consequences then that in itself is sufficient to deserve blame for them whereas if a 

person knows that a certain action has good consequences then that in itself is sufficient to 

deserve praise for them. This might be an explanation for the high intentionality judgement 

for the positive main effects since the side-effect here is also negative.  

In consideration of these results it seems as though intentionality judgements for 

negative side-effects are quite stable, around 75% (mean =  63.93 - 85.03). More specifically, 

the manipulations did not have a statistical effect on participants’ intentionality judgements 

which might indicate that the Knobe effect is a robust phenomenon and even the strength, 

valence and vulnerability manipulations did not change the fact that the negative side-effects 

(i.e., increases in taxation) were perceived as intentional.  

 

3.2 Exploratory analyses  

In this section we attempt to address three questions in relation to participants’ subjective 

evaluation of their own income group and possible effects that might have had on their 

responses.  
 
3.2.1 Participants’ identification with the affected income group and 
intentionality judgements 

The first question was “does participants’ identification with the affected income group affect 

their intentionality judgements?”; the answer seems to be that it had little effect if any. That 

said, the unspecified group seems to perceive more intentionality when side-effects affect the 

less vulnerable group (tax increase on high-income group) in all scenarios except in those 

with the weak negative main effects. This pattern for the unspecified group seems rather odd, 

and raises the question why this group judged it to be more intentional if taxes are increased 

for the high-income group rather than the low-income group. The unspecified group is about 

the same size as the high-income group, which is 21.28% (n = 30) of all participants. We have 

no clear explanation for this, although we address some related thoughts concerning this 

group in the limitation section. 
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3.2.2. Participants’ identification with the affected income group and morality 
judgements 

The second question was “does participants’ identification with the affected income group 

affect their morality judgements?”. Here we found that participants tended to judge the policy 

implemented for the negative main effects to be more morally wrong when the increase in 

taxation affected the income group they identified themselves with. Noticeably, it was only in 

the high-income group’s morality judgement for the less vulnerable group where we saw 

morality judgement as we expected. More specifically, the strong positive main effect (i.e., 

completely curing cancer) was judged as almost completely morally right and the strong 

negative (i.e., eugenic principles with forced sterilisation) main effect was judged as almost 

completely wrong. This also applied to the weaker main effects where the positive weak main 

effect was judged slightly less morally right, and the negative weak main effect was judged 

slightly less morally wrong. There are two possible explanations for why only the high-

income group gives the kind of morality judgements that we expected. Perhaps participants 

didn't fully understand that the question only referred to the policy regardless of who was 

affected by the increase in taxation, or perhaps vulnerability of the patient is unintentionally 

affecting their judgement. We asked participants to judge how morally right/wrong they 

thought the policy implemented by the minister was and perhaps participants did not notice 

that the question only referred to the policy and not the increase in taxation. However, with 

such a strong Bayes factor for the morality manipulation checks we can acknowledge that 

participants in general found that the negative main effects were more morally wrong than the 

positive ones.  

3.2.3 Participants’ identification with the affected income group and 
vulnerability judgements 

The third question was “does participants’ identification with the affected income group affect 

their vulnerability judgements?”. We found that participants’ identification with the affected 

group does not affect their responses when it comes to vulnerability judgements. In general, 

participants in the high-income group and the low-income group seem to judge the high 

vulnerability group as the more vulnerable group and vice versa, consistent with our 

vulnerability manipulation checks. Again, we have a different pattern for the unspecified 

group, which seems to judge both high- and low vulnerability groups affected by increase in 

taxation similarly when the policy has a strong negative main effect and strong positive main 

effect. This is not as expected and not reflective of the vulnerability manipulation check. Why 

is it that this group does not discriminate between the two vulnerability groups? We have no 
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explanations for this but as mentioned before, we have some thoughts about this group which 

we further address in the limitation section.  

3.2.4. Male and female intentionality judgements 

In addition we did a comparison between intentionality judgement of male and female 

participants. When looking at the intentionality responses there is an interaction between main 

effect valence and vulnerability as well as between valence and strength for the male 

respondents when side-effects affect a more vulnerable group, but not for the female 

respondents. Unfortunately it is hard to explain why this discrepancy in responses between the 

genders occurs, especially since we did not collect more data on this, but we thought it was 

worth mentioning. It is also worth pointing out that there is a rather large difference in the 

number of male and female participants, an issue we return to in the limitation section.  

 

3.3 Limitations  

In the following section we will discuss some possible limitations to our study, especially 

regarding participants’ identification with a high- or low-income group, recruitment of 

participants, gender distribution as well as the amount of time participants spent on answering 

the questions in the survey.  

Participants were recruited through our social networks and via email among students 

of the University of Akureyri, therefore we must approach our sample with those restrictions 

in mind. That being said, we received a good number of participants in both low- and high-

income groups showing a certain diversity of participants and we can say the same for age. As 

mentioned in the method section, 21.28% of participants (n = 30) chose not to answer the 

question regarding income group, which is almost as many as in the high-income group (n = 

34). One reason for the relatively large amount of participants in the unspecified group might 

be that participants found this a sensitive or personal subject. However, what is perhaps more 

likely is that they identified themselves with neither a high- or low-income group or identified 

themselves with both groups. According to Guðmundur Æ. Oddsson (2011) most Icelanders 

consider themselves in fact a part of a so called middle class, more specifically 81% of 

Icelanders either identified themselves with higher or lower middle class (Oddsson, 2011). 

The study also showed that people’s subjective class correlated with income (Oddsson, 2011). 

It should be noted that there were also non-Icelandic participants in the survey but that was a 

minority.  
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The gender distribution in our survey was very unequal, with 107 female participants, 

30 male participants and 4 participants who chose not to answer this question. The male and 

female responses were different especially regarding judgement of side-effect intentionality 

for the positive and negative weak main effects when increase in taxation affected a more 

vulnerable group. More specifically males judged the side-effects for the positive and 

negative weak main effects to be significantly less intentional than the female participants as 

is evident in Figure 7. The fact that there were almost four times as many female participants 

than male participants raises the question of whether, and if so, how the results might have 

changed if the groups had been equal. As a result of the unequal gender distribution, we might 

not be as able to generalize about our results across genders since the results mostly are based 

on female participant responses. 

Other possible limitations could relate to participants’ accuracy when answering the 

survey. To get the most accurate results we would need the participants to read the scenarios 

and questions carefully before giving an answer, however we can not guarantee everyone took 

time to reflect and fully understand each scenario. Nevertheless we can see time elapsed for 

all questions and the average time for the intentionality judgement was 52.74 sec. ranging 

between 4.63 sec. and 271.22 sec. As the numbers indicate, there is quite a large range 

between the fastest respondents and the ones who took the longest time to answer the 

intentionality question. However, participants’ average time for the intentionality judgement 

indicates that they took, what we would assume to be, a reasonable amount of time to answer 

the intentionality question.  

Another possible limitation to our research might be in the way we designed the 

scenarios. In the original chairman scenario the side-effect will happen as a consequence of 

the chairman implementing the policy, that is the chairman does not have to do anything to 

bring about the side-effect other than implementing the policy. On the other hand, when we 

designed our scenarios we chose to use a side-effect that also required an action. Although the 

action is a unintended side-effect of the main effect, people might fail to see it that way and 

find the action to increase taxes to be intentional because it would take further action on 

behalf of the government to bring them about. 

 

3.4 Future research 

A possibility for future research would be to look into the different age groups and examine 

whether different patterns of intentionality judgement emerge. That is, depending on 

participant's age, does judgment of intentionality differ or get stronger for some age groups? 
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Although we did collect these data in our research, the age groups were unevenly distributed 

and a larger sample is needed to be able to analyse the data and find a possible pattern. 

Furthermore future research could look into how diverse manipulations of main effects would 

affect judgement of intentionality when the side-effects are all positive, that is all side-effects 

would have a positive outcome (e.g., extremely negative main effects having good side-

effects).  

For future research it might be worth considering the effects we found in the best 

model in the 3-way BANOVA for intentionality judgements, with a bayes factor of 12.00. 

The best model had a main effect of strength, resulting from the generally higher 

intentionality ratings in the strong effect than weak effect conditions, and a 2-way valence × 

vulnerability interaction. However the valence × vulnerability interaction where participants 

judge side-effects to be more intentional when a negative negative main effect affect a more 

vulnerable group, and judge side-effects to be more intentional when a positive main effect 

affect a less vulnerable group, could possibly just be connected to our speculations about the 

high vs. low social dominance orientation (SDO).  

 

3.5 Conclusion  

In relation to the Knobe effect our results indicate that the intensity of the main effect does 

not play a key role in participants’ perceptions of how essential the negative side-effect is to 

the action taken, when the side-effect is held constant. This suggests that negative side-effects 

are always perceived as essential to the main effect, regardless of the action taken. 

Furthermore, our results indicate that intentionality judgements of negative side-effects are 

not affected by morality manipulations (i.e., vulnerability of patient). Although moral 

judgement seems to be relevant when positive and negative side-effects are compared it does 

not seem to apply when the vulnerability of the patient is manipulated and the negative side-

effect is held constant. 

Another factor of the Knobe effect is foreknowledge and judging from our results, 

foreknowledge about negative consequences seems to be enough to deserve blame for them. 

This might explain why negative side-effects of negative and positive main effects are judged 

similarly intentional. In other words the agent’s goals do not seem to affect intentionality 

judgements of negative side-effects, the fact that he knows about the bad side-effect is enough 

to deserve blame for them and therefore judged to be more intentional. This means that if 

valence and strength of the main effect, as well as vulnerability of the patient has no influence 

on how intentional the negative side-effect is perceived to be (i.e., on the scale from 0-100), 
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then factors such as the agents’ goals and morality must be ignored when participants give 

intentionality judgements. It is namely factors such as these that are important for the legal 

settings of intentionality judgement (i.e., mens rea). 

All in all, based on the results from the two hypotheses and the side-issue it can be 

concluded that our manipulations did not have a statistical effect on participants’ 

intentionality judgements. These results further indicate that the Knobe effect is a robust 

phenomenon and manipulating the main effect and patient vulnerability does not change the 

extent to which participants perceive negative side-effects (e.g., an increase in taxation) as 

intentional.  
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Appendix A 

List of scenarios used in the survey (English) 
 

Table 2 
This table shows the total 8 scenarios used in the survey. Each scenario is either weak or strong, positive or 
negative and has either more or less vulnerability. Each participant was shown a total of two scenarios by 
random, one positive and one negative.  
 

 More Vulnerability Less Vulnerability 

Positive Strong Scenario 1  The government wants to 
implement a new policy which involves public 
access to a safe and effective treatment for 
cancer. A staffer to the minister responsible 
gives the following advice: “If we fund this 
policy, we’ll be able to completely cure all 
cancers. However, to be able to cover the costs 
of implementing it, we’ll need to increase the 
taxes paid by low-income earners.” The 
minister responds, “I don’t care whether we 
have to increase taxes on low-income earners. I 
just want to secure public access to a safe and 
effective treatment for cancer. Implement the 
policy.” The policy is implemented, people get 
access to treatment and get cured, taxation on 
low-income earners is increased. 
 

Scenario 2  The government wants to 
implement a new policy which involves public 
access to a safe and effective treatment for 
cancer. A staffer to the minister responsible 
gives the following advice: “If we fund this 
policy, we’ll be able to completely cure all 
cancers. However, to be able to cover the costs 
of implementing it, we’ll need to increase the 
taxes paid by high-income earners.” The 
minister responds, “I don’t care whether we 
have to increase taxes on high-income earners. I 
just want to secure public access to a safe and 
effective treatment for cancer. Implement the 
policy.” The policy is implemented, people get 
access to treatment and get cured, taxation on 
high-income earners is increased. 
 

Negative Strong Scenario 3  The government wants to 
implement a new policy which involves the 
identification and forced sterilisation of some 
members of the population based on eugenic 
principles. A staffer to the minister responsible 
gives the following advice: “If we fund this 
policy, we’ll be able to select and sterilise 
selected individuals to ensure they are unable to 
reproduce. However, to be able to cover the 
costs of implementing it, we’ll need to increase 
the taxes paid by low-income earners.” The 
minister responds, “I don’t care whether we 
have to increase taxes on low-income earners. I 
just want to ensure that people are effectively 
identified and prevented from reproducing. 
Implement the policy.” The policy is 
implemented, people are identified and 
sterilised, and taxation on low-income earners 
is increased. 
 
 
 

Scenario 4  The government wants to 
implement a new policy which involves the 
identification and forced sterilisation of some 
members of the population based on eugenic 
principles. A staffer to the minister responsible 
gives the following advice: “If we fund this 
policy, we’ll be able to select and sterilise 
selected individuals to ensure they are unable to 
reproduce. However, to be able to cover the 
costs of implementing it, we’ll need to increase 
the taxes paid by high-income earners.” The 
minister responds, “I don’t care whether we 
have to increase taxes on high-income earners. I 
just want to ensure that people are effectively 
identified and prevented from reproducing. 
Implement the policy.” The policy is 
implemented, people are identified and 
sterilised, and taxation on high-income earners 
is increased. 
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Positive Weak Scenario 5 The government wants to 
implement a new policy which involves public 
access to a safe and effective treatment for 
cancer. A staffer to the minister responsible 
gives the following advice: “If we fund this 
policy, we’ll be able to increases the survival 
rate. However, to be able to cover the costs of 
implementing it, we’ll need to increase the 
taxes paid by low-income earners.” The 
minister responds, “I don’t care whether we 
have to increase taxes on low-income earners. I 
just want to secure public access to a safe and 
effective treatment for cancer. Implement the 
policy.” The policy is implemented, people get 
access to treatment and survival rate is 
increased, taxation on low-income earners is 
increased. 

Scenario 6  The government wants to 
implement a new policy which involves public 
access to a safe and effective treatment for 
cancer. A staffer to the minister responsible 
gives the following advice: “If we fund this 
policy, we’ll be able to increases the survival 
rate. However, to be able to cover the costs of 
implementing it, we’ll need to increase the 
taxes paid by high-income earners.” The 
minister responds, “I don’t care whether we 
have to increase taxes on high-income earners. I 
just want to secure public access to a safe and 
effective treatment for cancer. Implement the 
policy.” The policy is implemented, people get 
access to treatment and survival rate is 
increased, taxation on high-income earners is 
increased. 
 

Negative Weak Scenario 7 The government wants to 
implement a new policy which involves 
providing incentives to reproduce to some 
members of the population based on eugenic 
principles. A staffer to the minister responsible 
gives the following advice: “If we fund this 
policy, it will increase the fertility of more 
desirable groups in the population. However, to 
be able to cover the costs of implementing it, 
we’ll need to increase the taxes paid by low-
income earners.” The minister responds, “I 
don’t care whether we have to increase taxes on 
low-income earners. I just want to ensure that 
more children are born to the desirable groups 
in the population. Implement the policy.” The 
policy is implemented, incentives are provided 
to desirable groups of the population and 
taxation on low-income earners is increased. 

Scenario 8  The government wants to 
implement a new policy which involves 
providing incentives to reproduce to some 
members of the population based on eugenic 
principles. A staffer to the minister responsible 
gives the following advice: “If we fund this 
policy, it will increase the fertility of more 
desirable groups in the population. However, to 
be able to cover the costs of implementing it, 
we’ll need to increase the taxes paid by high-
income earners.” The minister responds, “I 
don’t care whether we have to increase taxes on 
high-income earners. I just want to ensure that 
more children are born to the desirable groups 
in the population. Implement the policy.” The 
policy is implemented, incentives are provided 
to desirable groups of the population, and 
taxation on high-income earners is increased. 
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Appendix B 

List of scenarios used in the survey (Icelandic) 
 
Table 3 
This table shows the total 8 scenarios used in the survey. Each scenario is either weak or strong, positive or 
negative and has either more or less vulnerability. Each participant was shown a total of two scenarios by 
random, one positive and one negative. Here they are presented in Icelandic. 
 

 

 More vulnerability Less vulnerability 

  
Positive  Strong 
 
 

Dæmi 1  Ríkisstjórnin vill innleiða nýja stefnu 
sem veitir almenningi aðgang að öruggri og 
áhrifaríkri krabbameinsmeðferð. Starfsmaður 
ráðherrans sem ber ábyrgð veitir eftirfarandi ráð: 
,,Með því að innleiða stefnuna getum við læknað 
allt krabbamein. Aftur á móti til þess að 
fjármagna stefnuna þurfum við að hækka skatta 
meðal lágtekjuhópa”. Ráðherrann svarar: ,,Mér er 
sama þó svo að við þurfum að hækka skatta 
meðal lágtekjuhópa. Ég vil einungis tryggja 
almenningi aðgang að öruggri og áhrifaríkri 
krabbameinsmeðferð. Innleiddu stefnuna”. 
Stefnan er innleidd, almenningur fær aðgang að 
meðferð og lækningu við krabbameini og skattar 
meðal lágtekjuhópa hækka.  

Dæmi 2  Ríkisstjórnin vill innleiða nýja stefnu 
sem veitir almenningi aðgang að öruggri og 
áhrifaríkri krabbameinsmeðferð. Starfsmaður 
ráðherrans sem ber ábyrgð veitir eftirfarandi ráð: 
,,Með því að innleiða stefnuna getum við læknað 
allt krabbamein. Aftur á móti til þess að 
fjármagna stefnuna þurfum við að hækka skatta 
meðal hátekjuhópa”. Ráðherrann svarar: ,,Mér er 
sama þó svo að við þurfum að hækka skatta 
meðal hátekjuhópa. Ég vil einungis tryggja 
almenningi aðgang að öruggri og áhrifaríkri 
krabbameinsmeðferð. Innleiddu stefnuna”. 
Stefnan er innleidd, almenningur fær aðgang að 
meðferð og lækningu við krabbameini og skattar 
meðal hátekjuhópa hækka. 

Negative Strong 
 
 

Dæmi 3  Ríkisstjórnin vill innleiða nýja stefnu 
byggða á hugmyndum um mannkynbótastefnu, 
sem felur í sér að aðgreina ákveðna einstaklinga 
þjóðfélagsins og þvinga til ófrjósemi. 
Starfsmaður ráðherrans sem er ábyrgur gefur 
eftirfarandi ráð: „Með því að innleiða stefnuna, 
getum við valið og gert ákveðna einstaklinga 
ófrjóa og komið í veg fyrir að þeir geti fjölgað 
sér. Aftur á móti til að fjármagna stefnuna, 
þurfum við að hækka skatta meðal lágtekjuhópa”. 
Ráðherra svarar: „Mér er sama þó svo að við 
þurfum að hækka skatta meðal lágtekjuhópa. Ég 
vil einungis sjá til þess að þessir einstaklingar séu 
aðgreindir á áhrifaríkann hátt og komið í veg að 
þeir geti fjölgað sér. Innleiddu stefnuna”. Stefnan 
er innleidd, einstaklingar eru aðgreindir og 
þvingaðir til ófrjósemi og skattar meðal 
lágtekjuhópa hækka. 
 
 
 

Dæmi 4  Ríkisstjórnin vill innleiða nýja stefnu 
byggða á hugmyndum um mannkynbótastefnu, 
sem felur í sér að aðgreina ákveðna einstaklinga 
þjóðfélagsins og þvinga til ófrjósemi. 
Starfsmaður ráðherrans sem er ábyrgur gefur 
eftirfarandi ráð: „Með því að innleiða stefnuna, 
getum við valið og gert ákveðna einstaklinga 
ófrjóa og komið í veg fyrir að þeir geti fjölgað 
sér. Aftur á móti til að fjármagna stefnuna, 
þurfum við að hækka skatta meðal hátekjuhópa”. 
Ráðherra svarar: „Mér er sama þó svo að við 
þurfum að hækka skatta meðal hátekjuhópa. Ég 
vil einungis sjá til þess að þessir einstaklingar 
séu aðgreindir á áhrifaríkann hátt og komið í veg 
að þeir geti fjölgað sér. Innleiddu stefnuna”. 
Stefnan er innleidd, einstaklingar eru aðgreindir 
og þvingaðir til ófrjósemi og skattar meðal 
hátekjuhópa hækka. 
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Positive Weak 
 
 
 

Dæmi 5  Ríkisstjórnin vill innleiða nýja stefnu 
sem veitir almenningi aðgang að öruggri og 
áhrifaríkri krabbameinsmeðferð. Starfsmaður 
ráðherrans sem ber ábyrgð veitir eftirfarandi ráð: 
,,Með því að innleiða stefnuna, munum við auka 
lífslíkur þeirra sem greinast. Aftur á móti til þess 
að fjármagna stefnuna þurfum við að hækka 
skatta meðal lágtekjuhópa”. Ráðherrann svarar: 
,,Mér er sama þó svo að við þurfum að hækka 
skatta meðal lágtekjuhópa. Ég vil einungis 
tryggja almenningi aðgang að öruggri og 
áhrifaríkri krabbameinsmeðferð. Innleiddu 
stefnuna”. Stefnan er innleidd, almenningur fær 
aðgang að meðferð, lífslíkur þeirra sem greinast 
aukast og skattar meðal lágtekjuhópa hækka. 

Dæmi 6  Ríkisstjórnin vill innleiða nýja stefnu 
sem veitir almenningi aðgang að öruggri og 
áhrifaríkri krabbameinsmeðferð. Starfsmaður 
ráðherrans sem ber ábyrgð veitir eftirfarandi ráð: 
,,Með því að innleiða stefnuna, munum við auka 
lífslíkur þeirra sem greinast. Aftur á móti til þess 
að fjármagna stefnuna þurfum við að hækka 
skatta meðal hágtekjuhópa”. Ráðherrann svarar: 
,,Mér er sama þó svo að við þurfum að hækka 
skatta meðal hágtekjuhópa. Ég vil einungis 
tryggja almenningi aðgang að öruggri og 
áhrifaríkri krabbameinsmeðferð. Innleiddu 
stefnuna”. Stefnan er innleidd, almenningur fær 
aðgang að meðferð, lífslíkur þeirra sem greinast 
aukast og skattar meðal hágtekjuhópa hækka. 

Negative Weak Dæmi 7  Ríkisstjórnin vill innleiða nýja stefnu 
byggða á mannkynbótastefnu, sem felur í sér að 
veita hvatningu til ákveðins hóps samfélagsins til 
að eignast börn. Starfsmaður ráðherrans sem er 
ábyrgur, gefur eftirfarandi ráð: ,,Með því að 
innleiða stefnuna, mun það auka fjölgun meðal 
eftirsóknarverðra hópa samfélagsins. Aftur á móti 
til þess að fjármagna stefnuna, þurfum við að 
hækka skatta meðal lágtekjuhópa”.  Ráðherrann 
svarar: ,,Mér er sama þó svo að við þurfum að 
hækka skatta meðal lágtekjuhópa. Ég vil einungis 
sjá til þess að fleiri börn fæðist innan 
eftirsóknarverðra hópa samfélagsins. Innleiðum 
stefnuna”. Stefnan er innleidd, eftirsóknarverðum 
hópum innan samfélagsins er veitt hvatning til 
fjölgunar og skattar meðal lágtekjuhópa hækka. 

Dæmi 8  Ríkisstjórnin vill innleiða nýja stefnu 
byggða á mannkynbótastefnu, sem felur í sér að 
veita hvatningu til ákveðins hóps samfélagsins til 
að eignast börn. Starfsmaður ráðherrans sem er 
ábyrgur, gefur eftirfarandi ráð: ,,Með því að 
innleiða stefnuna, mun það auka fjölgun meðal 
eftirsóknarverðra hópa samfélagsins. Aftur á 
móti til þess að fjármagna stefnuna, þurfum við 
að hækka skatta meðal hátekjuhópa”.  
Ráðherrann svarar: ,,Mér er sama þó svo að við 
þurfum að hækka skatta meðal hátekjuhópa. Ég 
vil einungis sjá til þess að fleiri börn fæðist innan 
eftirsóknarverðra hópa samfélagsins. Innleiðum 
stefnuna”. Stefnan er innleidd, eftirsóknarverðum 
hópum innan samfélagsins er veitt hvatning til 
fjölgunar og skattar meðal hátekjuhópa hækka. 

 
 

INDASVIÐ 
 
 
 
 
Lokaverkefni til 

  



SIDE-EFFECT INTENTIONALITY JUDGEMENTS 
	

	 33 

Appendix Cap 

Preregistration document: Effects of patient vulnerability, and main effect strength and 
valence, on side-effect intentionality judgements 

 

In the Knobe effect—also known as the side-effect effect—people’s judgements about the 

intentionality of a side-effect are asymmetrical, with good side-effects being judged as 

relatively less intentional than bad side-effects (e.g., Feltz, 2007; Knobe, 2003a, 2003b; 

Knobe & Burra, 2006). The original demonstration of the effect (Knobe, 2003b) produced a 

flurry of research activity aimed at better understanding the mechanisms underlying it, and the 

conditions under which it arose. In part, this interest stemmed from the apparent conflict 

between folk and legal-philosophical understandings of the concept of intention, and the 

practical implications this might have (e.g., Cova, 2016; Guglielmo & Malle, 2010; Kneer & 

Bourgeois-Gironde, 2017; Malle & Nelson, 2003). Nonetheless, it has also raised deeper 

theoretical questions about the role played by factors like moral judgement, perceptions of 

desire, and the intensity of an effect in how people judge the intentionality of an unintended 

action (e.g., Guglielmo & Malle, 2010; Pellizzoni, Girotto, & Surian, 2010; Pettit & Knobe, 

2009; Tannenbaum, Ditto, & Pizarro, 2007, and for a discussion of the distinction between 

intent and intentionality, see Knobe & Burra, 2006). 

Knobe (2010) suggested that a key factor in determining whether a side-effect is 

judged to be intentional or not may be the extent to which it is perceived as essential to the 

action undertaken by the agent. Using action trees (e.g., Mikhail, 2007) as an illustrative tool, 

he argued that negative side-effects are perceived as being more essential than positive side-

effects, leading them to become inseparable from the action that led to the effects itself (i.e., 

they form a single node on the action tree). 

If how essential a side-effect is to an action influences how people judge its intentionality, 

then manipulations that affect this “essential-ness” ought to alter intentionality judgements, 

when the valence of the side-effect is held constant. For instance, a negative side-effect 

should be judged as less intentional when other aspects of the relevant scenario reduce how 

essential it is to the action(s) being undertaken, relative to a scenario with an identical side-

effect that is less essential. 

In this study, we plan to test this hypothesis by manipulating the valence and intensity 

of the main effect of an action. The inspiration for this manipulation comes from the simple 

intuition that, in the light of a catastrophically bad action, any negative side-effect should be 
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overwhelmed by the intensity of the negative main effect, and thus perceived as less essential 

to the action taken to cause both effects. We hypothesise that negative side-effects should be 

perceived as less intentional when the intensity of a negative main effect is stronger than 

when it is weaker (1). 

A second issue of interest relates to the relationship between the moral valence of a 

side-effect, and its perceived intentionality. A number of researchers have argued that moral 

judgement plays an important role in judgements of intentionality (Cova & Naar, 2012; 

Knobe, 2010; Pettit & Knobe, 2009; Tannenbaum et al., 2007, e.g.,). Yet, distinguishing the 

moral valence of a side-effect from the intensity of its outcome is difficult, and Kneer and 

Bourgeois-Gironde (2017) have shown that the intensity of a negative side-effect (e.g., 

whether animals are temporarily disturbed to build a highway in their habitat, or die) is also 

related to the extent to which it is perceived as having been intentionally brought about. 

How might one manipulate the moral valence of a side-effect while holding its 

intensity constant? Schein and Gray’s (2018) theory of dyadic morality provides a useful 

framework within which to answer this question. According to this theory, one of the factors 

affecting whether an action is perceived as morally bad is the extent to which the patient (i.e., 

the entity suffering harm) is vulnerable. Thus, the same side-effect should be viewed as more 

morally negative the more vulnerable the patient negatively affected is. Consequently, we also 

hypothesise that negative side-effects should be judged as more intentional when those 

affected by them are more (vs. less) vulnerable (2). 

In addition to these two main hypotheses, there are two other side-issues we hope to 

address in this study. The first of these relates to the effect of the valence of the main effect on 

intentionality judgements of side-effects. As indicated in our first hypothesis, we expect that 

an extremely negative main effect will overwhelm a negative side-effect, reducing how 

intentional it is perceived to be. Yet it is unclear how the valence of the main effect (i.e., 

whether it is positive or negative) will affect intentionality judgements, nor how this will 

interact with its intensity. Thus, we are also interested in seeing whether there is a (statistical) 

main effect of (action) main effect valence, and whether and how this interacts with our 

intensity manipulation. 

Second, Nichols and Ulatowski (2007) have argued that, whereas some individuals’ 

intentionality judgements are affected by a variety of manipulations, others maintain a 

consistent perspective on intentionality across different scenarios. This argument was based 

on the finding that, across scenarios, some participants always judged a side-effect to be 

intentional or unintentional, whereas others changed their responses. However, an alternative 
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explanation for such a finding would be that all participants make graded judgements of 

intentionality, with binary decisions about whether a side-effect is intentional or unintentional 

made on the basis of a response criterion (e.g., if the level of intentionality is greater than x, 

respond “intentional”; otherwise, respond “not intentional”). Thus, manipulating the scenarios 

people receive could change all participants’ judgements of intentionality, yet only change the 

overt, binary responses of some proportion of people whose judgements are sufficiently close 

to the response criterion. We have designed our study to address this question as well. 

 

Method 

Participants 

We will recruit participants through our own social networks, and by advertisements to 

students at the University of Akureyri. Participation will be anonymous and open to anyone 

who wants to participate, is over 18 years of age, and speaks Icelandic or English. We will 

collect data until the end of February. 

 

Materials 

We will use an online survey to collect data, created in jspsych (de Leeuw, 2015), hosted on 

Pavlovia (http://www.pavlovia.org), and completed in a web browser. The survey will contain 

a selection of scenarios, each outlining an action taken by an individual that has both a main 

effect and a side-effect. The survey will also contain a number of questions pertaining to 

participants’ judgements of aspects of individuals’ actions. Specific wording of the scenarios, 

and the related questions, can be found in the experimental code, uploaded to the Open 

Science Framework along with this pre-registration document. Additionally, we will ask 

participants to provide basic demographic information (age, gender), and subjective 

evaluation of their own income group, to see if there is a pattern in the answers given by 

participants depending on whether they relate to a high- or low-income group.3 Moreover we 

will ask a series of manipulation check questions for each scenario (e.g., how intensely 

good/bad participants perceived the main effect to be, how vulnerable they think the patient 

group is). 

 

 

 

																																																													
3 Income group is an important factor we will be using in our vulnerability manipulation, so we will explore 
whether participants’ identification with the affected group affects their responses.  
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Procedure 

Our research design will be a 2 (main effect valence: positive vs. negative) ×2 (main effect 

strength: stronger vs. weaker) ×2 (vulnerability of patient group: more vs. less vulnerable) 

factorial, involving eight scenarios (one for each cell of the design). All scenarios will involve 

a government minister choosing to implement a policy after receiving counsel from an 

advisor about the main and side-effects of the policy. The side-effect will always be an 

increase in taxation on a particular income group: Low-income earners as the more vulnerable 

group, and high-income earners as the less vulnerable group. Negative main effects will 

involve policies based on eugenic principles, with forced sterilisation of some members of the 

population as the stronger negative effect, and reproduction incentives provided to desirable 

members of the population as the weaker negative effect. Positive main effects will involve 

policies to provide access to a novel cancer treatment, with access to a treatment curing 

cancer as the stronger positive effect, and access to a treatment improving the cancer survival 

rate as the weaker positive effect. 

Each participant will read and answer questions in response to two of the eight 

scenarios. The scenarios a participant sees will be randomised, with the constraint that the 

valence of the main effect will not be the same across the two scenarios (i.e., a participant 

who sees a negative first scenario will see a positive second scenario). 

After reading a scenario, the participant will complete a series of questions about it. 

These questions will be: 

● To what extent do you think the minister intentionally raised taxes on the high(/low)-

income group? 

● How morally right/wrong do you think the policy implemented by the minister is? 

● How vulnerable do you think the group affected by the tax increase is? 

 

We will collect responses to each of these questions using a quasi-analogue slider, 

with polarised descriptions (e.g., “Not at all intentional” vs. “Completely intentional”) 

anchoring each end, and 100 possible response values (invisible to the participant). 

 

Data analysis 

We will conduct all data anlyses in R. To test our first hypothesis—that high-intensity 

negative main effects will lead negative side-effects to be judged as less intentional—we will 

conduct a Bayesian t-test to compare participants’ intentionality judgements in the negative-

stronger and negative-weaker scenarios, using the ttestBFcommand in the BayesFactor 
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package (Morey & Rouder, 2015).4 To test our second hypothesis—that negative side-effects 

should be judged as more intentional when they affect more (vs. less) vulnerable patients—we 

will conduct a 3-way Bayesian ANOVA using the anovaBF command, and examine the 

Bayes factor associated with including (vs. excluding) a main effect of vulnerability, by 

comparing the best model to the comparable model with the main effect included or excluded. 

We will use the same strategy to assess whether there is a main effect of main effect valence, 

and/or an interaction between valence and main effect strength. 

Finally, to assess whether manipulations of scenarios affect all participants’ intensity 

judgements, or only those of a subset of participants, we will compare the ability of single-

distribution and mixture models to account for the data, using maximum likelihood estimation 

and the Bayesian Information Criterion (BIC; Schwarz, 1978). Specifically, for each of the 16 

possible combinations of scenarios that a participant might receive (i.e., 4 possible negative 

main effect scenarios, each paired with 4 possible positive main effect scenarios), we will 

calculate a distribution of difference scores. For each participant, a positive difference score 

will indicate a greater judgements of intentionality in the positive scenario, whereas a 

negative difference score will indicate a greater judgement of intentionality in the negative 

scenario. We will then fit two models to each distribution: An “all participants change” model 

(henceforth, the All model) and a “some participants change” model (henceforth, the Some 

model). The All model will be defined as 

 

Di ∼ N(µ,σ), (1) 

 

indicating that the difference score D for each participant i is drawn from a normal 

distribution with mean µ and standard deviation σ, and thus having two free parameters. The 

Some model will be defined as 

 

Di ∼ pN(µ, σ1) + (1 − p)N(0, σ2), (2) 

 

indicating that each participant’s difference score is drawn with probability p from a normal 

distribution, with mean µ and standard deviation σ1, and with probability 1 − pfrom a normal 

distribution with mean 0 and standard deviation σ2, and thus having four free parameters. In 

																																																													
4 Since we have no knowledge about the likely size of any such effect, we will use the package’s default priors in 
conducting this and our other Bayesian analyses. 
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other words, in this model p participants change their responses as a result of changes to the 

scenarios, and the other 1 − p participants do not. 

We will undertake the model-fitting using a multi-purpose optimisation algorithm (e.g., 

nlminb, DEoptim). 
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