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a b s t r a c t

28In some cases people judge it morally acceptable to sacrifice one person’s life in order to
29save several other lives, while in other similar cases they make the opposite judgment.
30Researchers have identified two general factors that may explain this phenomenon at
31the stimulus level: (1) the agent’s intention (i.e. whether the harmful event is intended
32as a means or merely foreseen as a side-effect) and (2) whether the agent harms the victim
33in a manner that is relatively ‘‘direct” or ‘‘personal”. Here we integrate these two classes of
34findings. Two experiments examine a novel personalness/directness factor that we call per-
35sonal force, present when the force that directly impacts the victim is generated by the
36agent’s muscles (e.g., in pushing). Experiments 1a and b demonstrate the influence of per-
37sonal force on moral judgment, distinguishing it from physical contact and spatial proxim-
38ity. Experiments 2a and b demonstrate an interaction between personal force and
39intention, whereby the effect of personal force depends entirely on intention. These studies
40also introduce a method for controlling for people’s real-world expectations in decisions
41involving potentially unrealistic hypothetical dilemmas.
42! 2009 Elsevier B.V. All rights reserved.

43

44

45 1. Introduction

46 Many moral and political controversies involve a ten-
47 sion between individual rights and the greater good (Sing-
48 er, 1979). This tension is nicely captured by a puzzle
49 known as the ‘‘trolley problem” that has long interested
50 philosophers (Foot, 1978; Thomson, 1985) and that has re-
51 cently become a topic of sustained neuroscientific (Ciaram-
52 elli, Muccioli, Ladavas, & di Pellegrino, 2007; Greene,
53 Nystrom, Engell, Darley, & Cohen, 2004; Greene, Sommer-
54 ville, Nystrom, Darley, & Cohen, 2001; Koenigs et al., 2007;
55 Mendez, Anderson, & Shapira, 2005; Schaich Borg, Hynes,
56 Van Horn, Grafton, & Sinnott-Armstrong, 2006) and psy-
57 chological (Cushman, Young, & Hauser, 2006; Greene, Mor-

58elli, Lowenberg, Nystrom, & Cohen, 2008; Hauser,
59Cushman, Young, Jin, & Mikhail, 2007; Mikhail, 2000,
602007; Moore, Clark, & Kane, 2008; Nichols & Mallon,
612005; Waldmann & Dieterich, 2007) investigation. One
62version of the trolley problem is as follows: A runaway
63trolley is about to run over and kill five people. In the
64switch dilemma1 one can save them by hitting a switch that
65will divert the trolley onto a side-track, where it will kill
66only one person. In the footbridge dilemma one can save
67them by pushing someone off a footbridge and into the
68trolley’s path, killing him, but stopping the trolley. Most
69people approve of the five-for-one tradeoff in the switch di-
70lemma, but not in the footbridge dilemma (Cushman, Young,

0010-0277/$ - see front matter ! 2009 Elsevier B.V. All rights reserved.
doi:10.1016/j.cognition.2009.02.001

* Corresponding author. Tel./fax: +1 617 495 3898.
E-mail address: jdgreene@wjh.harvard.edu (J.D. Greene).

1 Previously we have referred to this as the ‘‘trolley” dilemma (Greene
et al., 2001).
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71 & Hauser, 2006; Greene et al., 2001; Petrinovich, O’Neill, &
72 Jorgensen, 1993).
73 What explains this pattern of judgment? Neuroimaging
74 (Greene et al., 2001, 2004), lesion (Ciaramelli et al., 2007;
75 Koenigs et al., 2007; Mendez et al., 2005), and behavioral
76 (Bartels, 2008; Greene et al., 2008; Valdesolo & DeSteno,
77 2006) studies indicate that people respond differently to
78 these two cases because the action in the footbridge dilem-
79 ma elicits a stronger negative emotional response. But
80 what features of this action elicit this response? Recent
81 studies implicate two general factors. First, following Aqui-
82 nas (2006), many appeal to intention and, more specifically,
83 the distinction between harm intended as a means to a
84 greater good (as in the footbridge dilemma) and harm that
85 is a foreseen but ‘‘unintended” side-effect of achieving a
86 greater good (as in the switch dilemma) (Cushman et al.,
87 2006; Hauser, Cushman, Young, Jin, & Mikhail, 2007; Mik-
88 hail, 2000; Schaich Borg et al., 2006). Second, many studies
89 appeal to varying forms of ‘‘directness” or ‘‘personalness,”
90 including physical contact between agent and victim (Cush-
91 man et al., 2006), the locus of intervention (victim vs. threat)
92 in the action’s underlying causal model (Waldmann &
93 Dieterich, 2007), whether the action involves deflecting
94 an existing threat (Greene et al., 2001), and whether the
95 harmful action is mechanically mediated (Moore et al.,
96 2008; Royzman & Baron, 2002). The aim of this paper is
97 to integrate these two lines of research.
98 We present two experiments examining a directness/
99 personalness factor that we call personal force. An agent

100 applies personal force to another when the force that di-
101 rectly impacts the other is generated by the agent’s mus-
102 cles, as when one pushes another with one’s hands or
103 with a rigid object. Thus, applications of personal force,
104 so defined, cannot be mediated by mechanisms that re-
105 spond to the agent’s muscular force by releasing or gener-
106 ating a different kind of force and applying it to the other
107 person. Although all voluntary actions that affect others
108 involve muscular contractions, they do not necessarily in-
109 volve the application of personal force to another person.
110 For example, firing a gun at someone or dropping a
111 weight onto someone by releasing a lever do not involve
112 the application of personal force because the victims in
113 such cases are directly impacted by a force that is distinct
114 from the agent’s muscular force, i.e. by the force of an
115 explosion or gravity. The cases of direct harm examined
116 by Royzman and Baron (2002) are not so direct as to in-
117 volve the application of personal force. The direct/indirect
118 distinction described by Moore and colleagues (2008) is
119 similar to the distinction drawn here between personal
120 and impersonal force, but Moore and colleagues do not
121 systematically distinguish between physical contact and
122 personal force.
123 Experiments 1a and b aim to document the influence of
124 personal force, contrasting its effect with those of physical
125 contact (1a–b) and spatial proximity (1a) between agent
126 and victim. Experiment 1a also introduces a method for
127 controlling for effects of unconscious realism, i.e. a tendency
128 to unconsciously replace a moral dilemma’s unrealistic
129 assumptions with more realistic ones. (‘‘Trying to stop a
130 trolley with a person is unlikely to work.”) Experiments
131 2a and b examine the interaction between personal force

132and intention. More specifically, we ask whether the effect
133of personal force depends on intention and vice versa.

1342. Experiment 1a

135We compared four versions of the footbridge dilemma to
136isolate the effects of spatial proximity, physical contact,
137and personal force on moral judgments concerning
138harmful actions. We also tested the unconscious realism
139hypothesis by controlling for subjects’ real-world
140expectations.

1412.1. Method

1422.1.1. Subjects
143Subjects were 271 females, 337 males, and 12 genders
144unknown. The mean age was 31. Subjects were recruited
145anonymously in public venues in New York City and Bos-
146ton. Subjects were paid $3.

1472.1.2. Design, materials, and procedure
148Subjects responded to one of four versions of the foot-
149bridge dilemma in a between-subject design, indicating
150the extent to which the proposed action is ‘‘morally
151acceptable.” In the standard footbridge dilemma (n = 154,
152Fig. 1a), the agent (named Joe) may save the five by push-
153ing the victim off the footbridge using his hands. This ac-
154tion involves spatial proximity, physical contact, and
155personal force. In the remote footbridge dilemma (n = 82,
156Fig. 1d), Joe may drop the victim onto the tracks using a
157trap door and a remote switch. This action involves none
158of the three aforementioned factors. The footbridge pole di-
159lemma (n = 72, Fig. 1b) is identical to the standard foot-
160bridge dilemma except that Joe uses a pole rather than
161his hands to push the victim. This dilemma involves spatial
162proximity and personal force without physical contact. The
163footbridge switch dilemma (n = 160, Fig. 1c) is identical to
164the remote footbridge dilemma except that Joe and the
165switch are adjacent to the victim. This dilemma involves
166spatial proximity without physical contact or personal
167force. Comparing remote footbridge to footbridge switch iso-
168lates the effect of spatial proximity. Comparing standard
169footbridge to footbridge pole isolates the effect of physical
170contact. Comparing footbridge switch to footbridge pole iso-
171lates the effect of personal force.
172

173The text of the standard footbridge dilemma is as
174follows:

175

176

177An empty runaway trolley is speeding down a set of
178tracks toward five railway workmen. There is a foot-
179bridge above the tracks in between the runaway trolley
180and the five workmen. On this footbridge is a railway
181workman wearing a large, heavy backpack. If nothing
182is done, the trolley will proceed down the main tracks
183and cause the deaths of the five workmen (see Fig. 1).

184185

186

187

188It is possible to avoid these five deaths. Joe is a bystan-
189der who understands what is going on and who hap-
190pens to be standing right behind the workman on the
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191 footbridge. Joe sees that he can avoid the deaths of the
192 five workmen by pushing the workman with the heavy
193 backpack off of the footbridge and onto the tracks
194 below. The trolley will collide with the workman, and
195 the combined weight of the workman and the backpack

196will be enough to stop the trolley, avoiding the deaths
197of the five workmen. But the collision will cause the
198death of the workman with the backpack.

199

200

201Note: Joe cannot avoid the deaths of the five workmen
202by jumping himself because he is not heavy enough to
203stop the trolley. There is also not enough time to
204remove the backpack from the workman.

205

206

207Is it morally acceptable for Joe to push the workman off
208of the footbridge in order to avoid the deaths of the five
209workmen, causing the death of the single workman
210instead?

211Subjects answered (YES/NO) and rated the moral
212acceptability of the action on a nine-point scale. The above
213text was accompanied by a diagram (Fig. 1a). Similar text
214and diagrams (Figs. 1c–d and Fig. 3) were used for other
215dilemmas, with changes reflecting the experimental
216manipulations. Complete materials are available at (url:
217https://mcl.wjh.harvard.edu/online.html).
218The instructions acknowledged that the dilemmas were
219not necessarily realistic and requested that subjects ‘‘sus-
220pend disbelief.” Data from 31 (of 664) subjects who re-
221ported being unable/unwilling to suspend disbelief
222(‘‘conscious realists”) were excluded form analysis, as were
223data from 10 subjects reporting confusion.
224To control for unconscious realism, we asked subjects
225(after they responded to the dilemma) to report on their
226real-world expectations concerning the likely conse-
227quences of Joe’s actions. Subjects estimated the likelihood
228(0–100%) that the consequences of Joe’s action would be
229(a) as described in the dilemma (five lives saved at the cost
230of one), (b) worse than this, or (c) better than this. These
231estimates (respectively, labeled PLAN, WORSE, and BET-
232TER) were modeled as covariates. The predictive value of

Fig. 1. Diagrams for the (a) standard footbridge dilemma (physical contact, spatial proximity, and personal force); (b) footbridge pole dilemma (spatial
proximity and personal force); (c) footbridge switch dilemma (spatial proximity); and (d) remote footbridge dilemma. (Panels b–d depicts details of diagrams
presented to subjects with labels and some pictorial elements removed for clarity.)

Fig. 2. Results of Experiments 1a and b: Moral acceptability ratings for
four dilemmas in which the proposed harmful actions vary in their
involvement of physical contact, spatial proximity, and personal force.
Error bars indicate SEM. Numbers within graph bars indicate mean and
SEM, adjusted for effects of covariates.
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233 these variables indicates the extent to which subjects’
234 judgments may reflect unconscious realism.
235 Data were analyzed using a general linear model. Here
236 and in Experiment 2a, the three ‘‘realism covariates” and
237 gender were included as first-order covariates and allowed
238 to interact with the dilemma variable. In Experiment 2a
239 these factors were allowed to interact with both main ef-
240 fects and the interaction of interest. Because the realism
241 covariates are likely correlated, this analysis is adequate
242 to control for their collective effects but inadequate to re-
243 solve their respective contributions.

244 2.2. Results

245 Ratings of the moral acceptability of sacrificing one life
246 to save five differed among the four dilemmas (F(3,
247 417) = 9.69, p < 0.0001). Planned pairwise contrasts re-
248 vealed no significant effect of spatial proximity (remote
249 footbridge vs. footbridge switch: F(1, 417) = 0.11 p = 0.74),
250 no significant effect of physical contact (standard footbridge
251 vs. footbridge pole: F(1, 417) = 1.43. p = 0.23), but a signifi-
252 cant effect of personal force (footbridge switch vs. footbridge
253 pole: F(1, 417) = 7.63, p = 0.006, d = 0.40; see Fig. 2). There
254 was a significant main effect of WORSE (F(1, 417) = 5.80,
255 p = 0.02) with actions expected to be less successful elicit-
256 ing lower moral acceptability ratings, consistent with
257 unconscious realism. There were no significant effects of
258 PLAN, BETTER, gender, or higher order covariates (p > 0.05).
259 These results indicate that harmful actions involving
260 personal force are judged to be less morally acceptable.
261 Moreover, they suggest that spatial proximity and physical
262 contact between agent and victim have no effect and that a
263 previously reported effect of physical contact (Cushman
264 et al., 2006) is in fact an effect of personal force. In all four
265 of the dilemmas examined in this study, the harmful event
266 is intended as a means to achieving the agent’s goal, raising

267the possibility that the effect of personal force is limited to
268cases in which the harm is intended as a means. Experi-
269ments 2a and b examine the interaction between personal
270force and intention.

2713. Experiment 1b

272To ensure that the results concerning personal force and
273physical contact observed in Experiment 1a generalize to
274other contexts, we conducted an additional experiment
275using a different set of moral dilemmas, as well as a differ-
276ent rating scale.

2773.1. Method

2783.1.1. Subjects
279Subjects were 54 females and 37 males, with a mean
280age of 31. Subjects were unpaid and recruited anony-
281mously through the Alkami Biobehavioral Institute’s re-
282search subject volunteer program (http://rsvp.alkami.
283org/), psychological research on the net (http://psych.han-
284over.edu/Research/exponnet.html), and craigslist (http://
285www.craigslist.org). Subjects participated through the
286Greene/Moral Cognition Lab’s online research page:
287https://mcl.wjh.harvard.edu/online.html.

2883.1.2. Design, materials, and procedure
289Subjects responded to one of three versions of the
290speedboat dilemma (Cushman et al., 2006), in which saving
291the life of five drowning swimmers requires lightening the
292load of a speedboat. This requires removing from the
293speedboat a passenger who cannot swim, causing that pas-
294senger to drown. In the first version (Pc–Pf), the agent
295pushes the victim with his hands, employing physical con-
296tact and personal force. In the second version (NoPc–Pf),
297the agent pushes the victim with an oar, employing per-

Fig. 3. Diagrams for the (a) loop dilemma (means, no personal force); (b) loop weight dilemma (side-effect, no personal force); (c) obstacle push dilemma
(means, personal force), and obstacle collide dilemma (side-effect, personal force). Remote switches (as in Fig. 1d) not showed in panels a–b.
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298 sonal force, but no physical contact. In the third version
299 (NoPc–NoPf), the agent removes the victim by accelerating
300 quickly, causing the victim to tumble off the back of the
301 boat. This employs neither personal force nor body contact.
302 Following Cushman et al. (2006), subjects evaluated the
303 agent’s action using a seven-point scale with one labeled
304 ‘‘Forbidden,” four labeled ‘‘Permissible,” and seven labeled
305 ‘‘Obligatory”.

306 3.2. Results

307 Ratings varied significantly among the three dilemmas
308 (M (SD) for Pc–Pf = 2.28 (1.50); NoPc–Pf = 2.33 (1.20);
309 NoPc–NoPf = 3.3 (1.58); F(2, 87) = 4.72, p = 0.01). As pre-
310 dicted, planned contrasts revealed no significant effect of
311 physical contact (Pc–Pf vs. NoPc–Pf: F(1, 87) = 0.02
312 p = 0.89), but a significant effect of personal force (NoPc–
313 Pf vs. NoPc–NoPf: F(1, 87) = 5.86, p = 0.02, d = 0.69).

314 4. Experiment 2a

315 This experiment examined the independent effects of
316 personal force and intention and, most critically, their
317 interaction, by comparing four dilemmas using a 2 (per-
318 sonal force absent vs. present) ! 2 (means vs. side-effect)
319 design.

320 4.1. Method

321 Methods follow Experiment 1a unless otherwise noted.

322 4.1.1. Subjects
323 Subjects were 181 females, 179 males, and 6 genders
324 unknown. Mean age: 31. An additional 44 subjects were
325 excluded for ‘‘realism”/confusion.

326 4.1.2. Design, materials, and procedure
327 Each subject responded to one of four dilemmas. In the
328 loop dilemma (Hauser et al., 2007; Mikhail, 2000; Thom-
329 son, 1985; Waldmann & Dieterich, 2007), Joe may save
330 the five by turning the trolley onto a looped side-track that
331 reconnects with the main track at a point before the five
332 people (n = 152, Fig. 3a). There is a single person on the
333 side-track who will be killed if the trolley is turned, but
334 who will prevent the trolley from looping back and killing
335 the five. Here the victim is harmed as a means (i.e. inten-
336 tionally), but without the application of personal force.
337 The loop weight dilemma (Hauser et al., 2007; Mikhail,
338 2000) is identical to the loop dilemma except that a heavy
339 weight positioned behind the victim on the side-track,
340 rather than the victim, stops the trolley (n = 74, Fig. 3b).
341 Here the victim is killed as a side-effect (i.e. without inten-
342 tion) and, again, without the application of personal force.
343 In the obstacle collide dilemma, the victim is positioned on
344 a high and narrow footbridge in between Joe and a switch
345 that must be hit in order to turn the trolley and save the
346 five (n = 70, Fig. 3c). To reach the switch in time, Joe must
347 run across the footbridge, which will, as a side-effect, in-
348 volve his colliding with the victim, knocking him off the
349 footbridge and to his death. Thus, this dilemma involves

350personal force, but not intention. The obstacle push dilem-
351ma (n = 70) is identical to the obstacle collide dilemma ex-
352cept that Joe must push the victim out of the way in
353order to get to the switch. Although the victim is not used
354to stop the trolley, Joe performs a distinct body movement
355(pushing) that is both harmful and necessary for the
356achievement of the goal. Thus, this dilemma involves the
357application of personal force that is intentional.

3584.2. Results

359There was a main effect of intention (loop and obstacle
360push vs. loop weight and obstacle collide: F(1, 329) = 6.47,
361p = 0.01) and no main effect of personal force (loop dilem-
362mas vs. obstacle dilemmas: F(1, 329) = 4.85, p = 0.29). Cru-
363cially, we observed the predicted interaction between
364intention and personal force (F(1, 329) = 7.54, p = 0.006,
365partial g2 = 0.02). A series of planned pairwise contrasts
366clarified the nature of this interaction: Comparing the loop,
367loop weight, and obstacle collide dilemmas revealed no sig-
368nificant effects (p > 0.2), while the obstacle push dilemma
369elicited significantly lower moral acceptability ratings than
370each of these other dilemmas (obstacle push vs. others,
371respectively: F(1, 329) = 8.20, 5.56, and 11.85; p = 0.004,
3720.02, 0.0006) (see Fig. 4). This suggests that the main effect
373of intention reported above is explained by the conjoint ef-
374fect of personal force and intention (i.e. by the uniquely
375lowmoral acceptability ratings elicited by the obstacle push
376dilemma). There were significant effects of WORSE (F(1,
377329) = 15.80, p < 0.0001) and PLAN (F(1, 329) = 19.21,
378p < 0.0001). Males tended toward higher moral acceptabil-
379ity ratings (F(1, 329) = 4.99, p = 0.03), particularly in the
380absence of personal force (gender ! personal force: (F(1,
381329) = 6.54, p = 0.01). There was no significant effect of
382BETTER or other higher order covariates (p > 0.05).

Fig. 4. Results of Experiments 2a and b: Moral acceptability ratings for
four dilemmas in which the proposed harmful actions vary in their
intentional status (means vs. side-effect) and the presence/absence of
personal force. Error bars indicate SEM. Numbers within graph bars
indicate mean and standard deviation, adjusted for effects of covariates.
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383 5. Experiment 2b

384 To ensure that the main results observed in Experiment
385 2a generalize to other contexts, we recoded and reanalyzed
386 the data from Cushman et al. (2006). More specifically, we
387 examined the moral permissibility ratings for the 19 moral
388 dilemmas involving actions (rather than omissions),
389 including five dilemmas in which the harm is caused as a
390 means without personal force (Means–noPf), six dilemmas
391 in which the harm is caused as a side-effect without per-
392 sonal force (SE–noPf), three dilemmas in which the harm
393 is caused as a means with personal force (Means–Pf), and
394 five dilemmas in which the harm is caused as a side-effect
395 with personal force (SE–Pf). Dilemma codings followed
396 those of Cushman et al., with personal force replacing
397 physical contact, except that two dilemmas not involving
398 physical contact were deemed (prior to analysis) to involve
399 personal force. (See online Supplementary materials). Be-
400 cause our interest here is in testing the generalizability of
401 our results across contexts, we used dilemma/item, rather
402 than subject, as the unit of analysis.
403 Ratings varied significantly among the four dilemma
404 types (M (SD) for Means–noPf = 3.58 (0.55); SE–noPf = 4.25
405 (0.37); Means–Pf = 2.92 (0.44); SE–Pf = 4.53 (0.35); F(3,
406 15) = 10.93, p = 0.0005). There was a main effect of inten-
407 tion: F(1, 15) = 31.08, p < 0.0001) and no main effect of per-
408 sonal force (F(1, 15) = 0.90, p = 0.36). Crucially, we
409 observed the predicted interaction between intention and
410 personal force (F(1, 15) = 5.35, p = 0.04, partial g2 = 0.26).
411 As predicted, the simple effect of personal force was signif-
412 icant when the harm was a means (F(1, 15) = 4.49,
413 p = 0.05), but not when the harm was a side-effect (F(1,
414 15) = 1.14, p = 0.30), indicating that the effect of personal
415 force depends on intention. In this experiment, however,
416 the effect of intention was not only significant in the pres-
417 ence of personal force (F(1, 15) = 26.24, p = 0.0001), but
418 also in the absence of personal force, albeit more weakly
419 (F(1, 15) = 6.43, p = 0.02).

420 6. Discussion

421 In two sets of experiments, harmful actions were
422 judged to be less morally acceptable when the agent ap-
423 plied personal force to the victim. In Experiments 1a and
424 b the effect of personal force was documented and distin-
425 guished from effects of physical contact (Cushman et al.,
426 2006) and spatial proximity (1a only), which were not sig-
427 nificant. Experiments 2a and b revealed that personal force
428 interacts with intention, such that the personal force factor
429 only affects moral judgments of intended harms, while the
430 intention factor is enhanced in cases involving personal
431 force. Put simply, something special happens when inten-
432 tion and personal force co-occur. (We note that all key re-
433 sults held using categorical (YES/NO) judgments when
434 they were collected.).
435 In Experiments 2a and b, personal force exhibited no ef-
436 fect in the absence of intention, a striking result in light of
437 Experiments 1a and b and previous work. In Experiment
438 2a, the action in the obstacle collide dilemma was judged
439 to be as acceptable as those in the loop, and loop weight

440dilemmas despite the fact that obstacle collide, unlike the
441other two dilemmas, involves direct harm (Moore et al.,
4422008; Royzman & Baron, 2002), physical contact (Cushman
443et al., 2006), harm not caused by the deflection of an exist-
444ing threat (Greene et al., 2001), and an alteration of the vic-
445tim’s causal path (Waldmann & Dieterich, 2007). (One may
446interpret Waldmann & Dieterich as assuming that victim
447interventions are necessarily intended, in which case this
448result is consistent with their theory.) Experiment 2b
449showed that this finding generalizes to several additional
450dilemma contexts, strongly suggesting that the effect of
451personal force is limited to cases involving harm as a
452means.
453Experiments 2a and b also demonstrate that the effect
454of the intention factor on moral judgment is enhanced in
455cases involving personal force, and Experiment 2a found
456no effect of intention in the absence of personal force, sug-
457gesting that intention operates only in conjunction with
458other factors such as, but not necessarily limited to, per-
459sonal force. Our finding of equivalence between the loop
460(intentional harm) and loop weight (harmful side-effect)
461dilemmas directly contradicts some earlier findings (Haus-
462er et al., 2007; Mikhail, 2000),2 but is consistent with other
463earlier findings (Waldmann & Dieterich, 2007). Following
464Waldmann & Dieterich, we attribute the effects observed
465by Hauser et al. (2007) and Mikhail (2000) to a confound
466whereby the loop dilemma, but not the loop weight dilemma,
467refers to the victim as a ‘‘heavy object.” (‘‘There is a heavy
468object on the side-track. . . The heavy object is 1 man. . .”
469vs. ‘‘There is a heavy object on the side-track. . . There is 1
470man standing on the side-track in front of the heavy
471object. . .”).
472The statistical significance of the ‘‘unconscious realism”
473covariates included in Experiments 1a and 2a provides lim-
474ited support for the unconscious realism hypothesis. This
475support is limited for at least two reasons. First, subjects’
476assessments of the likely real-world effects of the actions
477in question may be post–hoc rationalizations (Haidt,
4782001). Second, a correlation between real-world expecta-
479tions and moral judgments is not sufficient to establish a
480causal relationship. Nevertheless, these results indicate
481that effects of unconscious realism may be real and that
482researchers who use hypothetical cases to study deci-
483sion-making should consider controlling for such effects
484as done here.
485One might wonder why the actions judged to be more
486acceptable in Experiment 1a (footbridge switch and remote
487footbridge) received comparable ratings ("5) to the action
488judged to be less acceptable in Experiment 2a (obstacle
489push). First, in considering why the footbridge switch and
490remote footbridge dilemmas received relatively low ratings,
491we speculate that this may be due to the fact that the ac-
492tions in these dilemmas involve dropping the victim onto
493the tracks, constituting an additional intentional harm
494(Mikhail, 2007). Second, in considering why the ratings
495for the obstacle push dilemma are relatively high, we sug-
496gest that this may be due to the fact that the action in

2 This analysis had adequate power (0.97) to detect a small effect
(d = 0.2) trending weakly (p < 0.95) in the predicted direction, but none was
observed.
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497 the obstacle push dilemma, while involving a distinct body
498 movement that is harmful and necessary for the achieve-
499 ment of the goal, does not involve using the victim, as in
500 the four footbridge dilemmas. Each of these hypotheses will
501 be explored in future work.
502 The latter hypothesis highlights more general open
503 questions concerning the scope of agents’ intentions (Ben-
504 nett, 1995). In the obstacle push dilemma, the pushing is
505 necessary, but the consequent harm, strictly speaking, is
506 not. This observation raises parallel questions about more
507 paradigmatic cases of intentional harm. For example, one
508 might claim that even in the standard footbridge dilemma
509 the harm is unintentional because the agent merely in-
510 tends to use the victim’s body to stop the trolley, harming
511 him only as a foreseen side-effect of doing this. These
512 observations highlight the need for a theory of intentional
513 event segmentation (Zacks & Tversky, 2001).
514 Other open questions concern the proper characteriza-
515 tion of personal force: Must it be continuous (as in push-
516 ing), or may it be ballistic (as in throwing)? Is pulling
517 equivalent to pushing? We acknowledge, more broadly,
518 that the effects documented here under the rubric of ‘‘per-
519 sonal force” may ultimately be refined and reinterpreted.
520 For example, alternative interpretations may focus on the
521 potential for dynamic interaction between agent and
522 victim.
523 Finally, we consider the significance of our finding that
524 personal force and intention interact: Why is it that the
525 combined presence of personal force and intention pushes
526 our moral buttons? The co-dependence of these factors
527 suggests a system of moral judgment that operates over
528 an integrated representation of goals and personal
529 force—representations such as ‘‘goal-within-the-reach-of-
530 muscle-force.” In a general sense, this suggests a mecha-
531 nism of moral judgment that is a species of embodied cog-
532 nition (Gallese, Keysers, & Rizzolatti, 2004; Lakoff &
533 Johnson, 1999; Prinz, 2002; Wilson, 2002). One natural
534 source of such embodied goal representations is system
535 of action planning that coordinates the application of per-
536 sonal force to objects to achieve goal-states for those spe-
537 cific objects. A putative sub-system of moral judgment,
538 monitoring such action plans, might operate by rejecting
539 any plan that entails harm as a goal-state (Mikhail, 2000;
540 Mikhail, 2007) to be achieved through the direct applica-
541 tion of personal force. We propose this ‘‘action-planning”
542 account of the present results as an important area for fur-
543 ther research.
544 At a more general level, the present study strongly sug-
545 gests that our sense of an action’s moral wrongness is teth-
546 ered to its more basic motor properties, and specifically
547 that the intention factor is intimately bound up with our
548 sensitivity to personal force. This perspective contrasts
549 with at least some versions of the ‘‘universal moral gram-
550 mar” perspective (Hauser, 2006; Mikhail, 2000; Mikhail,
551 2007), according to which the present moral judgments
552 depend on goal representations of the kind one might find
553 in a legal system, leaving little room for an ‘embodied’ rep-
554 resentation involving personal force. It also presents a
555 challenge to philosophical theories that endorse the doc-
556 trine of double effect (i.e. the intention factor) on the basis
557 of its intuitive plausibility (Aquinas, 2006; Fischer & Ravi-

558zza, 1992). Will they bless its shotgun marriage to a nor-
559matively ugly bride: the doctrine of personal force?
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