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We ask why pharmacological cognitive enhancement (PCE) is generally deemed morally unacceptable by lay people. Our approach to
this question has two core elements. First, we employ an interdisciplinary perspective, using philosophical rationales as base for
generating psychological models. Second, by testing these models we investigate how different normative judgements on PCE are
related to each other.

Based on an analysis of the relevant philosophical literature, we derive two psychological models that can potentially explain the
judgement that PCE is unacceptable: the “Unfairness-Undeservingness Model” and the “Hollowness-Undeservingness Model”. The
Unfairness-Undeservingness Model holds that people judge PCE to be unacceptable because they take it to produce unfairness and to
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unfairness judgments were the only significant predictor of the perceived unacceptability of PCE, explaining about 36% of variance.
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Model proved superior to the Hollowness-Undeservingness Model. This finding also has implications for the Unfairness-
Undeservingness Model itself: either a more parsimonious single-factor “Fairness Model” should replace the Unfairness-
Undeservingness-Model or fairness fully mediates the relationship between undeservingness and unacceptability. Both explanations
imply that participants deemed PCE unacceptable because they judged it to be unfair.

We conclude that concerns about unfairness play a crucial role in the subjective unacceptability of PCE and discuss the implications
of our approach for the further investigation of the psychology of PCE.
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Abstract14

We ask why pharmacological cognitive enhancement (PCE) is generally deemed morally15

unacceptable by lay people. Our approach to this question has two core elements. First, we employ16

an interdisciplinary perspective, using philosophical rationales as base for generating psychological17

models. Second, by testing these models we investigate how different normative judgements on PCE18

are related to each other.19

Based on an analysis of the relevant philosophical literature, we derive two psychological models20

that can potentially explain the judgement that PCE is unacceptable: the “Unfairness-21

Undeservingness Model” and the “Hollowness-Undeservingness Model”. The Unfairness-22

Undeservingness Model holds that people judge PCE to be unacceptable because they take it to23

produce unfairness and to undermine the degree to which PCE-users deserve rewards. The24

Hollowness-Undeservingness Model assumes that people judge PCE to be unacceptable because they25

find achievements realized while using PCE hollow and undeserved.26

We empirically test both models against each other using a regression-based approach. When trying27

to predict judgements regarding the unacceptability of PCE using judgments regarding unfairness,28

hollowness, and undeservingness, we found that unfairness judgments were the only significant29

predictor of the perceived unacceptability of PCE, explaining about 36% of variance. As neither30

hollowness nor undeservingness had explanatory power above and beyond unfairness, the31

Unfairness-Undeservingness Model proved superior to the Hollowness-Undeservingness Model. This32

finding also has implications for the Unfairness-Undeservingness Model itself: either a more33

parsimonious single-factor “Fairness Model” should replace the Unfairness-Undeservingness-Model34

or fairness fully mediates the relationship between undeservingness and unacceptability. Both35

explanations imply that participants deemed PCE unacceptable because they judged it to be unfair.36
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We conclude that concerns about unfairness play a crucial role in the subjective unacceptability of37

PCE and discuss the implications of our approach for the further investigation of the psychology of38

PCE.39

40

1. Introduction41

1.1. Pharmacological cognitive enhancement and its perceived unacceptability42

There are a number of means to enhance cognitive capacities beyond what is usually seen as43

compensation for an impairment. Nutrition and physical exercise improve cognitive functioning in44

healthy people across different domains (e.g., Dresler et al., 2013), whilst commonplace stimulants45

such as caffeine temporarily boost functions like alertness and concentration (e.g., Einöther and46

Giesbrecht, 2013). Use of these techniques is uncontroversial. Far more controversial is so-called47

“brain doping”, that is the use of “pharmacological interventions that are intended to improve certain48

mental functions and that go beyond currently accepted medical indications” (Schermer, Bolt, De49

Jongh, and Olivier, 2009, p.77).50

Such pharmacological cognitive enhancement (PCE) may be achieved through the use of51

psychostimulants like methylphenidate (e.g., Ritalin®) and wakefulness-promoting drugs like52

modafinil (e.g., Provigil®). Research has demonstrated that these substances can have performance-53

enhancing effects in healthy individuals, for example by improving memory or attention (for reviews,54

see Battleday and Brem, 2015; Ilieva, Hook, and Farah, 2015; Repantis, Schlattmann, Laisney, and55

Heuser, 2010). However, current PCE cannot enhance performance to more than modest degrees at56

best, depending on individual baseline performance (Caviola & Faber, 2015; Husain and Mehta,57

2011). Some societies have witnessed a rise in the use of PCE (Care Quality Commission, 2013).58

Prevalence studies and informal polls suggest that at least some members of different groups use59

pharmacological substances with the goal to enhance their performance, for instance researchers60

(Maher, 2008), surgeons (Franke et al., 2013), and, across a range of countries, students (e.g., Maier,61

Haug, and Schaub, 2015; Schelle et al., 2015; Singh, Bard, and Jackson, 2014).62

PCE not only receives significant media attention, but is also intensively researched in a range of63

academic disciplines. These disciplines share the aim of understanding PCE (and mind-altering64

technologies in general) better, and helping society to deal with the challenges posed by increasing65

PCE use (cf. Greely et al., 2008; Sahakian et al., 2015; Smith and Farah, 2011). PCE is a truly66

interdisciplinary research topic, on which different disciplines can – and probably ought to –67

collaborate (cf. Hildt and Franke, 2013; Maslen, Santoni de Sio, and Faber, 2015). Neuroscience and68

the medical sciences investigate the pharmacological effects and potential side-effects of such69

substances (e.g., Turner et al., 2003). The behavioral and social sciences deal with questions such as70

what drives individuals to take PCE (e.g., Wolff and Brand, 2013), how members of the general71

public perceive PCE (e.g., Sattler, Forlini, Racine, and Sauer, 2013), and which social consequences72

these perceptions might entail for users (e.g., Faulmüller, Maslen, and Santoni de Sio, 2013).73
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Meanwhile researchers in philosophy and law examine the ethical and legal problems PCE use74

entails, weigh these against possible benefits, and in some cases derive recommandations for public75

policy (e.g., Maslen, Douglas, Kadosh, Levy, and Savulescu, 2014) and legal regulation (e.g., Goold76

and Maslen, 2014). In doing so, they rely on empirical research, as both findings on the77

pharmacological effects of PCE (e.g., Maslen, Faulmüller, and Savulescu, 2014), as well as the78

public perception of PCE (e.g., Forlini, Racine, Vollmann, and Schildmann, 2013) are crucial inputs79

into ethical, legal and policy debates regarding PCE.80

Empirical studies on how members of the general public perceive PCE have already uncovered a81

variety of concerns people have about PCE, for example regarding medical safety (e.g. Scheske and82

Schnall, 2012) and societal inequality (e.g., Fitz, Nadler, Manogaran, Chong, and Reiner, 2013; for a83

review, see Schelle, Faulmüller, Caviola, and Hewstone, 2014). The – although often implicit – goal84

of many of these studies is to better understand one consistent finding, namely that PCE is deemed85

morally unacceptable (cf. Schelle et al., 2014). The judgement that “PCE is morally unacceptable” –86

henceforth abbreviated as “Unacceptability” – is also found in media reports and in much of the87

normative debate. This article addresses the question: why do lay people endorse Unacceptability?88

That is, why do they judge PCE to be morally unacceptable?89

1.2 The present research: Combining philosophical rationales and psychological90

explanations91

The primary innovation of our contribution is to employ an interdisciplinary perspective that92

combines normative philosophical and empirical psychological analyses. We propose that this93

combination provides a fruitful way to deepen understanding of why people generally judge PCE to94

be morally unacceptable. Philosophers who have explored moral responses to PCE have frequently,95

amongst other things, been interested in normative rationales, less in psychological explanations.96

That is, they have often not been asking why, as a matter of fact, people endorse a certain judgment,97

but why it might be rational to endorse it. Thus, no psychological conclusions can be98

straightforwardly drawn from philosophical work. However, we suggest that philosophical rationales99

can be useful in generating psychological hypotheses. As shown in the review by Schelle et al.100

(2014), lay attitudes on PCE tend to coincide with the attitudes of professional philosophers,101

suggesting that lay attitudes may have partly the same bases as professional philosophical attitudes.102

In other words, both philosophical rationalizations and lay attitudes might in part be expressions of a103

common rational thinking process, which philosophers make more explicit than lay people. (It is104

important to note, however, that intuitive lay judgements on PCE seem not always to be fully105

rational, cf. Caviola, Mannino, Savulescu, and Faulmüller, 2014; Scheske and Schnall, 2012).106

Philosophical rationales for attitudes on PCE could thus be thought of as making explicit the107

psychological mechanisms that motivate acceptance of these attitudes in both philosophers and lay108

people, insofar as both groups form these attitudes rationally. Hence, we explore how philosophical109

rationales may aid psychology in identifying credible explanations for lay endorsement of110

Unacceptability.111

We test the role of three judgements in explaining Unacceptability: 1) “PCE produces unfair112
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outcomes”, henceforth “Unfairness”, 2) “achievements realized with the aid of PCE are “hollow113

achievements” in the sense that they lack (some of their usual) value”, henceforth “Hollowness”, and114

3) “users of PCE do not deserve their achievements or the material and non-material rewards115

associated with them”, henceforth “Undeservingness”. Based on philosophical literature we generate116

two explanatory psychological models which are based on Unfairness, Hollowness, and117

Undeservingness, and test these against empirical data.118

Philosophers have, implicitly or explicitly, endorsed or at least considered not only Unacceptability,119

but also Unfairness, Hollowness, and Undeservingness. More importantly, recent applied120

philosophical work on the ethics of cognitive enhancement has begun to explore the relationships121

between these views, and related work in theoretical philosophy could be deployed to further develop122

this understanding. Empirical work, in contrast, has consistently shown that lay people are concerned123

about unfairness induced by PCE use (cf. Schelle et al., 2014), but has not tested whether124

achievements realized with the help of PCE are seen as hollow or as undeserved or investigated the125

relationships between these views. Hence, it remains unclear precisely which, if any, of the126

judgments Unfairness, Hollowness, and Undeservingness contribute to lay endorsement of127

Unacceptability. For instance, is the perceived unacceptability of PCE explained by the judgment128

that it produces unfair outcomes, the judgment that users of cognitive enhancements do not deserve129

the rewards they received, by both, or by neither? In addition, though it is possible that some or all of130

these judgments jointly explain support for Unacceptability, it is not clear (I) what relative131

contribution each judgment makes to this explanation; and (II) how, if at all, they interact. In this132

paper, we complement existing empirical research on the question of why lay people endorse133

Unacceptability by comparing three different factors (Unfairness, Hollowness, and Undeservingness)134

with regard to their relative strength in explaining the overall judgement of Unacceptability. We135

build on existing work by examining two judgements (Hollowness and Undeservingness) that have136

not previously been empirically investigated and by examining how the three judgments we consider137

interact with each other.138

In sum, in this paper we combine philosophical rationales and psychological explanations to139

investigate why PCE is judged as morally unacceptable. We first outline two possible rationales for140

Unacceptability, drawing on both applied and theoretical philosophical work. We then offer two141

psychological models grounded on these rationales—the Unfairness-Undeservingness Model and the142

Hollowness-Undeservingness Model—and spell out our research questions regarding these models.143

Next, we describe our methods for testing these two models against empirical psychological data144

using a regression-based approach, before setting out the results of this testing. Finally, we discuss145

the implications of our findings for the psychology and philosophy of PCE.146

147

2. Philosophical rationales148

The lay judgment we ultimately wish to explain—Unacceptability—holds that PCE is morally149

unacceptable. This judgment has been endorsed by a number of philosophers, who have considered a150
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wide range of rationales for it. Broadly speaking, these can be divided into three categories:151

rationales that focus on the motives for which PCE is pursued (e.g., Little, 2008; Sandel, 2007),152

rationales that focus on the means by which it is pursued (e.g., President’s Council on Bioethics,153

2003; Sandel, 2007), and rationales that focus on the consequences of pursuing it (e.g., Elliott, 2003;154

Fukuyama, 2002). In this section, our aim is not to offer a comprehensive review of all these155

rationales—this would be too ambitious a task (for a review, see Douglas, 2013). Rather, we limit156

ourselves to outlining rationales that meet two conditions. First, they appeal to one or more of the157

judgments Undeservingness, Hollowness, and Unfairness outlined above. Second, they are158

consequence-based, rather than motive- or means- based rationales. Our reason for limiting our159

discussion to consequence-based rationales is that adherents of a wide range of moral theories can160

accept such rationales. Almost all moral theories allow that an act or practice can be morally161

unacceptable because it has, or can be expected to have, bad consequences. By contrast, it is162

controversial whether an act can be morally unacceptable purely because of the means that it involves163

or the motives that produced it.1164

Two prominently discussed rationales meet our two conditions, namely what we call the “objection165

from fairness” and the “objection from hollow achievements”. In what follows, we set out our166

interpretations of these rationales.167

2.1. The objection from fairness168

A number of authors have endorsed, or at least considered, the view that PCE (or enhancement more169

generally) may be morally unacceptable because it is unfair or, perhaps equivalently, constitutes a170

form of “cheating” (e.g., Fukuyama, 2002; President’s Council on Bioethics, 2003; Rose, 2006;171

Schermer, 2008). We call this the “objection from fairness”. One variant of this objection holds that172

PCE is procedurally unfair: that it involves unfair means. This is a means- rather than consequence-173

based rationale for Unacceptability, and as such we do not discuss it further. A second variant of the174

objection holds that PCE is substantively unfair: that it produces unfair outcomes, as Unfairness175

holds. This variant of the objection is consequence-based, and will be our focus.176

1 Consequentialist moral theories hold that the moral status of an act is determined solely by its consequences (cf.

Skorupski, 1995; Sinnott-Armstrong, 2001). On this view, the only reason that an act can be morally unacceptable (or

“impermissible” or, simply, “wrong”) is that it has or can be expected to have bad consequences, or worse consequences

than the alternatives. Deontological and virtue-ethical moral theories, such as those advanced by Immanuel Kant (e.g,

1786/2013) and Aristotle (e.g., trans. 2014) and their respective followers, hold that further considerations may be

relevant. On most such theories, an act can be unacceptable even though it produces good (or the best possible)

consequences. For instance, on a deontological theory, a good-maximizing act may be unacceptable because it violates

someone’s rights or breaks the terms of a contract. On a virtue-ethical theory, it may be unacceptable because it is not

what a virtuous agent would have done. However, deontological and virtue-ethical theories typically allow that the value

of the consequences of an act remain relevant to the moral status of the act, and that an act can in some cases be morally

unacceptable because it produces bad consequences which there is a duty not to produce, or which a fully virtuous agent

would not produce (cf. Bennett, 1989; Hursthouse, 1991).
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Two questions should be asked regarding this variant of the objection from fairness. First, why think177

that Unfairness supports Unacceptability? Second, why accept Unfairness in the first place?178

The answer to the first question is straightforward, though not normally made explicit in the literature179

on PCE: unfairness is bad, and as noted above, proponents of a range of moral theories can agree180

that, other things being equal, it is morally unacceptable to produce bad consequences. Why,181

precisely, unfairness is bad is controversial. Some hold that it is bad in itself (e.g., Broome, 1991).182

Others, would deny this and hold that fairness is only bad if and because it tends to produce further183

bad consequences, such as reduced individual wellbeing (e.g., Bentham, 1789; Sidgwick, 1893).184

However, despite this disagreement about why unfairness is bad, many agree that it is bad, or at least185

typically so.186

The second question—why should we accept Unfairness—has caused greater controversy in the187

ethical debate regarding PCE. On the one hand, it seems “obvious” (President’s Council of Bioethics,188

2003, p.280) or at least “intuitive” (Schermer, 2008, p.88) that some instances of enhancement,189

including PCE, produce unfairness. On the other hand, doubts can be raised about whether all190

enhancements, or all PCEs, do so (e.g., Savulescu, 2006; Douglas, 2007; Sandel, 2007; Santoni de191

Sio, Faber, Savulescu, and Vincent, in press; Schermer, 2008; Buchanan 2011a, 2011b). Hence, the192

scope of application of Unfairness is contested. There is also disagreement about how to rationalize193

Unfairness, that is about why enhancement produces unfairness when it does. One rationale holds194

that enhancement involves violating social rules or conventions, and it is unfair if individuals acquire195

rewards through rule-violations (cf. Schermer, 2008). As has been noted, however, those who raise196

fairness-based concerns regarding enhancement frequently take these concerns to apply regardless197

whether the enhancement in question violates a rule (Schermer, 2008; Savulescu, 2009). For198

instance, in the context of debate over enhancement in sport, concerns about production of unfairness199

have often been presented as a justification for maintaining prohibitions on enhancement rather than200

merely a consequence of such prohibitions (e.g., Lenk, 2007; Corlett, Brown, and Kirkland, 2013).201

Similarly, philosophers concerned about fairness in relation to PCE have not generally restricted their202

concerns to rule-violating PCE (Fukuyama, 2002; President’s Council on Bioethics, 2003). Hence, it203

seems appropriate to seek a more general rationale for Unfairness—one that will apply even in cases204

where PCE does not involve rule-violation. We suggest that Undeservingness might be able to205

furnish such a rationale (cf. also Schermer, 2008).206

As defined above, Undeservingness is the judgment that PCE-users do not deserve their207

achievements or the material (e.g., money) and non-material (e.g., praise) rewards associated with208

them. A number of authors in the debate on the ethics of enhancement have explicitly considered this209

view (e.g., Forsberg, 2013; Mehlman, 2004; Schermer, 2008,), and it has been suggested (Douglas,210

2014) that a similar view may be implicit in the work of others (Harris, 2012; Sparrow, 2014).211

Moreover, opponents of PCE frequently advance claims that can be understood to support212

Undeservingness. For instance, although disputed elsewhere (Douglas, 2014), it is often said that213

enhancement makes achievements “too easy” or is a way of avoiding effort (Cole-Turner, 2000;214

Kass, 2003). If true, this might support Undeservingness, since exerting effort to overcome215

difficulties is often thought to confer deservingness (Milne, 1986; Sadurski, 1985; Sorenson, 2010).216
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The relationship between Undeservingness and Unfairness has not been explored in detail in the217

applied philosophical literature on PCE (although cf. Mehlman, 2004; Schermer, 2008); however, it218

is plausible that the two judgments are normatively connected. One possibility is that Unfairness219

rationalizes Undeservingness—that is, because users of PCE are the beneficiaries of unfairness, they220

do not deserve their rewards. Intuitively, people do not deserve unfairly acquired benefits. For221

instance, when an athlete breaks the rules of a sport and, as a result, wins a competition, we would222

conclude that she has won unfairly, and this may seem to support the view that she does not deserve223

the rewards that come with the victory. This sort of case might seem to suggest that Unfairness is224

normatively more fundamental than Undeservingness.225

However, theoretical work on the nature of fairness suggests that Undeservingness may be the more226

fundamental judgment: Undeservingness may be able to support Unfairness.2 Some prominent227

theoretical accounts of fairness can be interpreted as holding that fairness, or at least one component228

of fairness, requires that (material or non-material) rewards are distributed across individuals in229

proportion to the relative degree to which those individuals deserve those rewards (Broome, 1990;230

Feldman 1995a; Kagan, 2012; Broome 1990). In support of this conception of the relationship231

between fairness and deservingness, consider the following case: Two charity workers undertake232

humanitarian projects in a poverty-stricken area without any expectation of reward. Their projects are233

very different in difficulty and scope. One spends several years single-handedly building a hospital234

that will save thousands of lives over the coming decades. The other spends one afternoon writing235

letters to local politicians, with the effect that those politicians divert an additional $500 to the236

provision of affordable pain relief medications. This can be expected to slightly increase the quality237

of life of each of 100 migraine sufferers for around a week. Intuitively, the first charity worker is238

more deserving than the second, all else equal, but it would be difficult to rationalize this judgment239

regarding deservingness by invoking the concept of fairness. On the other hand, the judgement240

regarding deservingness does seem potentially capable of rationalizing a judgement regarding241

fairness. Suppose both charity works receive similar levels of praise for their efforts. Intuitively, this242

is unfair. The first charity working deserves more praise, and it seems unfair if he does not get it.243

A similar line of reasoning suggests that Unfairness may be able to rationalize Undeservingness.244

Imagine a case in which two scientists, A and B, make similar and highly significant scientific245

discoveries. Suppose, however, that A made her discovery assisted by PCE which allowed her to246

work longer hours and more productively, whereas B made the discovery without any such247

pharmacological assistance. Although we do not ourselves endorse this view, according to248

Undeservingness, A does not deserve her achievement or the praise, academic success, and other249

rewards that accompany it, perhaps because her enhancement allows her to avoid effort, or made her250

achievement “too easy”. On the other hand, it is plausible to assume that B does deserve her251

achievement and associated rewards, at least to some extent. However, despite this difference in252

deservingness, it is likely that these two scientists will receive a similar size of reward for these253

2 A third possibility is that Unfairness and Undeservingness are logically connected though neither is more fundamental
than the other. For instance, it may be that to say that X enjoys an unfair advantage over Y is just to say that A does not
deserve her advantage.
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achievements, at least if A’s PCE-use is secret (cf. Faulmüller et al., 2013). Thus, rewards are not254

distributed in proportion to deservingness, and this, on the present conception of fairness, is unfair.255

Hence, if 1) Undeservingness holds true, and 2) PCE users are rewarded to a similar degree as non-256

users who achieve similar things, then use of PCE may disrupt fairness.257

2.2. The objection from hollow achievements258

A second candidate rationale for Unacceptability invokes Hollowness—the claim that achievements259

realized with the aid of PCE are “hollow achievements” in the sense that they lack (some of their260

normal) value. This claim, or variants thereof, have been endorsed by a number of authors in the261

ethical debate on PCE, and enhancement more generally. Juengst (2000) raised the question whether262

achievements realized via enhancement might be “hollow accomplishments” (p.39), and the263

President’s Council of Bioethics (2003) claimed that enhancements would undermine the “dignity”264

(p. 140) of human performance and perhaps render that performance “false” (p. 131), thereby265

highlighting two specific values (dignity and truth) that enhancements might threaten. In what266

follows, we focus on the question whether PCE might deprive human achievements of some degree267

of value without taking a stance on what particular kind of value that might be. Following Juengst’s268

terminology, we call this the “objection from hollowness”.269

As with the objection from fairness, two questions should be asked regarding the objection from270

hollowness. First, why think that Hollowness supports Unacceptability? Second, why accept271

Hollowness?272

On the first question, why Hollowness supports Unacceptability, little has been said. However, it is273

possible to construct a straightforward argument from Hollowness to Unacceptability. According to274

Hollowness, achievements realized with the aid of PCE lack (some of their normal) value, and this275

means that pursuit of enhancement has at least one bad consequence: it diminishes at least some276

forms of value that our achievements might otherwise have had.277

More has been said on the second question: why accept Hollowness? That is, why judge278

achievements gained with the help of PCE to be hollow achievements? On one view, PCE use can279

devalue achievements because it corrupts the very purpose of the activity being pursued (e.g., Santoni280

de Sio et al., 2015). In this regard, using an enhancement might – to take an often-cited example – be281

like completing a marathon with the aid of roller skates (Whitehouse, Juengst, Mehlman, and282

Murray,1997). Some activities (including marathon running) fulfil their purpose only where pursued283

in a certain kind of way, and in some cases enhancement is incompatible with the required manner of284

execution. This may be because the activities in question only have value when they manifest a285

certain kind of human contribution, and the use of enhancement somehow negates the need for any286

such contribution (Savulescu, 2015). However, as many have noted, not all activities are such that287

their purpose is undermined when they are pursued with the aid of enhancements (e.g,. Bostrom and288

Roache 2008; Douglas 2007; Goodman, 2010; Roache, 2008; Santoni de Sio et al., in press;289

Schermer 2008). Consider landing an airplane or performing a surgical operation. The purpose of290

these activities is to realize a certain outcome, and the realization of that outcome need not be291
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threatened, and may even be aided, by the use of even very extensive enhancements (cf. Santoni de292

Sio, Faulmüller, and Vincent, 2014). Moreover, activities that would be rendered hollow by very293

extensive enhancements may not be rendered hollow by more modest ones. For instance, climbing294

Mount Everest with the aid of a jetpack might render it a hollow achievement, but it is far less clear295

that climbing with the aid of compressed oxygen, or regular morning coffees, does so. Hence, we296

think that the present argument cannot support the claim that, generally, achievements realized via297

PCE are hollow, as some have suggested (e.g., President’s Council on Bioethics, 2003). As with298

Unfairness, then, it is desirable to seek a more general rationale for Hollowness. And as with299

Unfairness, we suggest that it may be possible to provide such a rationale by using Undeservingness.300

It is often thought that things that are normally valuable can lack this value when they are not301

deserved. For instance, pleasure is normally valuable—it normally makes the world a better place302

when a person experiences pleasure—but some argue that it lacks its normal value when it is not303

deserved (e.g., Brentano, 1969; Feldman 1995b). Hence, on this view, pleasure is, other things being304

equal, less valuable when it is enjoyed by a mass-murderer than when it is enjoyed by an innocent305

person. Similar thoughts may apply to valuable achievements. It may be that, when achievements are306

underserved, they lack value. If so, and if PCE undermines deservingness, then achievements realized307

with the aid of PCE lack value—that is, Hollowness holds true.3308

2.3. The Unfairness-Undeservingness Model and the Hollowness-Undeservingness Model309

Based on philosophical literature on PCE and on relevant work in moral theory, we have outlined310

two possible philosophical rationales for Unacceptability, that is the claim that PCE is morally311

unacceptable. According to the first rationale, the objection from fairness, Unacceptability can be312

rationalized by appeal to Unfairness and Undeservingness. According to the second rationale, the313

objection from hollowness, Unacceptability can be rationalized by appeal to Hollowness and314

Undeservingness.315

We do not claim that these rationales constitute the only plausible ways of understanding the316

normative relationships between these judgments. For one thing, we have limited ourselves to317

rationales that can be understood as appealing to bad consequences of enhancement, yet we do not318

rule out the possibility that there are plausible motive- or means-based rationales for Unacceptability.319

For another, there may be consequence-based rationales for Unacceptability that we have not320

considered. We also do not claim that these rationales are in the end successful; indeed, one of us has321

previously argued against a view similar to Undeservingness (Douglas, 2014). However we do claim322

the two rationales we have outlined are among the prima facie plausible rationales for323

Unacceptability.324

Based on the idea that philosophical justifications can form the basis for psychological models, we325

derive two such models from our theoretical analyses above.326

3 Again, however, other conceptions of the relationship between Deservingness and Hollowness are also plausible. For
instance, it may be that when a person realizes an achievement without making the appropriate kind of human
contribution, this independently renders both the achievement hollow and the achiever undeserving of rewards.
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1) The Unfairness-Undeservingness Model: People judge PCE to be unacceptable because they327

take it to produce unfairness and undermine the degree to which PCE-users deserve their328

achievement and associated rewards. In other words, lay judgements of Unacceptability can329

be jointly explained by Unfairness and Undeservingness.330

2) The Hollowness-Undeservingness Model: People judge PCE to be unacceptable because331

they find achievements while using PCE hollow and undeserved. In other words, lay332

judgements of Unacceptability can be jointly explained by Hollowness and Undeservingness.333

Note that in our philosophical analysis we discuss different possibilities for causal relationships334

between Unfairness and Undeservingness and between Hollowness and Undeservingness,335

respectively. For the sake of starting out with parsimonious models for empirical testing, we do not336

specify causal relationships beyond causes for Unacceptability in the psychological part. However,337

we return to the issue of a causal order of the explanatory variables in the discussion of our empirical338

results.339

2.4. Research questions340

The purpose of this paper is to combine normative philosophical and empirical psychological341

analyses to gain a deeper understanding of why people generally judge PCE to be morally342

unacceptable. We have derived two philosophically informed models for possible psychological343

explanations. Based on our theoretical analyses, we formulate the following two research questions.344

I) How well can the judgments Undeservingness, Unfairness, and Hollowness explain345

Unacceptability?346

II) How do these judgements interact, that is, more specifically: which of the two models, the347

Unfairness-Undeservingness Model or the Hollowness-Undeservingness Model, is better348

supported by empirical data?349

In what follows, we report a test of these philosophy-grounded research questions against empirical350

data.351

352

3. Psychological explanations353

3.1. Methods354

We tested our research questions by re-analyzing parts of a larger data set we had collected and355

reported on previously (for details, see Faber, Douglas, Heise, and Hewstone, 2015a). For 94356

participants, this data set contains information on the PCE-related judgments of interest, that is357

answers on Undeservingness, Unfairness, Hollowness, and Unacceptability. (The other participants358

in the complete data set did not answer questions in relation to cognitive enhancement but on359
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motivation enhancement, so their judgments are not relevant for the present study. Please see Faber et360

al. (2015a) for further details on this data set.) Hence, our present sample contained 94 U.S.361

American participants (48% female, mean age 36.9 years4), who indicated that they had not362

previously used PCE. All respondents completed the study online. They gave informed consent to363

participate and were compensated financially for their participation. This study had been reviewed364

and approved by the University of Oxford’s Medical Sciences Interdivisional Research Ethics365

Committee.366

After answering demographic questions, each participant read a hypothetical scenario about a male367

student who uses PCE. The part of the scenario describing this use read as follows: “While preparing368

for his exams, Alex takes medical substances to help him with his work. These pills normally are369

available on prescription only to treat certain diseases, but Alex knows that they improve brain370

performance in healthy people. They can make people think faster and more clearly. By taking these371

“smart pills”, he hopes to do better in his exams.” After participants had read the scenario, they372

answered several questions on 7-point Likert-scales (1=“completely disagree”; 7=“completely373

agree”). There was one item each for Undeservingness (“If Alex does well in his exams, he deserves374

praise”, reversely coded) and for Hollowness (“If Alex does well in his exams, it will be a hollow375

achievement”). To capture the frequent use of the more familiar concept of “cheating” to express376

concerns about unfairness, we included two items for Unfairness, one referring explicitly to the377

concept of unfairness (“It will be unfair if Alex does better in his exams than his classmates who378

don't take the "smart pills") and one to “cheating” (“Taking "smart pills" is cheating”).5 We used the379

mean of both items, which were highly correlated (r(92) = .842, p < .001), in subsequent analyses.380

(The pattern of results reported below remains unchanged when only the explicit unfairness item or381

the “cheating” item is included.) Finally, we assessed participants’ global judgment about382

Unacceptability (“Taking medical substances that improve smartness is acceptable”; reversely383

coded). (For further questions asked that are not relevant for this re-analysis and, hence, not reported384

below, see Faber et al., 2015a.)385

3.2. Results386

To answer our research questions I) how well the factors Undeservingness, Unfairness, and387

Hollowness can explain Unacceptability, and II) which of the two proposed models, the Unfairness-388

Undeservingness Model and the Hollowness-Undeservingness Model, is better supported by our389

data, we used a regression-based approach.6390

3.2.1. Descriptive statistics391

4 Our participants were of mixed gender, age, as well as educational and socioeconomic backgrounds. They all lived in
the USA, however, and in this sense our sample is quite restricted. We cannot be sure that our results can be generalized
to people from other cultural backgrounds.
5 We assumed that participants deemed Alex’s success, if he succeeded, at least in part to his use of PCE. It is possible
that they did not.
6 Using regression analyses seemed most appropriate to us given our specific research questions, but also in light of the
ongoing debate on the statistical (in)appropriateness of dichotomizing continuous variables via median splits to use
ANOVAs (e.g., Rucker, McShane, and Preacher, 2015).
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To begin with, to get a sense of the general view of Unacceptability in our sample, we performed a392

descriptive analysis. This analysis showed that the mean level of agreement that PCE is unacceptable393

was 4.70 (SD = 1.72); the median agreement was scale point 5 (“somewhat agree”). 58.6% of394

participants agreed (between strongly and somewhat) to Unacceptability, while 30.9% disagreed395

(between strongly and somewhat). The remaining 10.6% were undecided. Hence, in line with396

previous findings on non-users, participants in our sample on average exhibited support for397

Unacceptability, although there was a considerable variance in this view.398

Similarly, we looked at the descriptive statistics for Unfairness, Hollowness, and Undeservingness.399

The mean level of agreement for Unfairness was 4.70 (SD = 1.76), and the median 5. The percentage400

of participants agreeing to Unfairness was 59.6%, and 27.7% disagreed. For Hollowness, the mean401

was 4.15 (SD = 1.79), and the median was 4. 45.7% of participants agreed to Hollowness, and 41.5%402

disagreed. For Undeservingness, the mean was 3.76 (SD = 1.61), the median 3. 33.1% agreed with403

Undeservingness, 51.1% disagreed. Hence, while the participants in our sample judged PCE as unfair404

on average, they were divided on the view whether its use makes achievements hollow, and overall405

did not agree with the claim that achievements gained with PCE are generally undeserved.406

3.2.2. The Unfairness-Undeservingness Model407

We tested the degree to which variations in agreement to Unfairness and Undeservingness could408

explain variations in agreement to Unacceptability, thereby evaluating the ability of the Unfairness-409

Undeservingness Model to explain the perceived unacceptability of PCE.410

We conducted a linear regression analysis with Unacceptability as dependent variable and Unfairness411

and Undeservingness as predictors. Our two predictors explained a significant amount of the variance412

in the dependent variable (F (2, 91) = 27.80, p < .001, R2 = .379, R2
adjusted = .366). However, in this413

regression only Unfairness was a significant predictor of Unacceptability (β = .48, t(91) = 3.72, p <414

.001), while Undeservingness had no significant explanatory power beyond Unacceptability (β = .16,415

t(91) = 1.27, p = .208). (Unfairness and Undeservingness were significantly correlated (r(92) = .769,416

p < .001), but multi-collinearity statistics showed no reason for concern in our data for this regression417

analysis (Unfairness: Tolerance = .409, VIF = 2.446; Undeservingness: Tolerance = .409, VIF =418

2.446).)419

In sum, while the Unfairness-Undeservingness Model can account for about 38% of the variance in420

Unacceptability judgments, its explanatory power is mainly driven by Unfairness.421

3.2.3. The Hollowness-Undeservingness Model422

Analogously to the calculations for the Unfairness-Undeservingness Model, we tested the plausibility423

of the Hollowness-Undeservingness Model in explaining Unacceptability.424

A linear regression analysis with Unacceptability as dependent variable and Hollowness and425

Undeservingness as predictors showed that the two predictors significantly explained the dependent426
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variable (F (2, 91) = 22.72, p < .001, R2 = .333, R2
adjusted = .318). In this regression, Hollowness was a427

significant predictor of Unacceptability (β = .35, t(91) = 2.57, p = .012), and Undeservingness had428

marginally significant explanatory power (β = .26, t(91) = 1.89, p = .062). (Hollowness and429

Undeservingness were significantly correlated (r(92) = .781, p < .001), but multi-collinearity430

statistics showed no reason for concern regarding the reliability of our data (Hollowness: Tolerance =431

.390, VIF = 2.564; Undeservingness: Tolerance = .390, VIF = 2.564).)432

In sum, when regarded on its own (i.e. not in comparison to the Unfairness-Undeservingness Model),433

the Hollowness-Undeservingness Model explains about 33% of Unacceptability, with the influence434

of Undeservingness being only marginally significant.435

3.2.4. Comparing the Unfairness-Undeservingness Model and the Hollowness-436

Undeservingness Model437

In a further step, we compared the Hollowness-Undeservingness Model to the Unfairness-438

Undeservingness Model, looking at whether the former has any power in explaining Unacceptability439

beyond the Unfairness-Undeservingness Model.440

We used all three factors Unfairness, Hollowness, and Undeservingness, as predictors in a linear441

regression with Unacceptability as dependent variable. We found that Hollowness as an additional442

predictor only added 1.2% to the explanatory power of the Unfairness-Undeservingness Model,443

which is a non-significant change (F (1, 90) = 1.73, p = .193, R2 = .391, R2
adjusted = .371).444

Correspondingly, with all three predictors in the regression analysis, only Unfairness had a445

significant influence on Unacceptability (β = .41, t(90) = 2.93, p = .004), while both Undeservingness446

(β = .07, t(90) = .50, p = .662) and Hollowness (β = .19, t(91) = 1.31, p = .193) had none. Again,447

Hollowness was significantly correlated with both Undeservingness (r(92) = .781, p < .001) and448

Unfairness (r(92) = .757, p < .001), but collinearity statistics seemed unproblematic (Unfairness:449

Tolerance = .346, VIF = 2.888; Hollowness: Tolerance = .330, VIF = 3.027; Undeservingness:450

Tolerance = .316, VIF = 3.164).451

This model comparison reveals the importance of Unfairness in explaining Unacceptability. Both452

Hollowness (β = .55, t(92) = 6.38, p = .001) and Undeservingness (β = .53, t(92) = 6.05, p < .001) are453

significantly associated with Unacceptability when considered on their own, that is, as sole454

predictors. As soon as Unfairness is taken into account, however, they do not show any additional455

power in explaining Unacceptability. Put differently, while all three factors Unfairness, Hollowness,456

and Undeservingness jointly can explain about 39% of Unacceptability, Unfairness alone already457

explains about 36% (F (1, 92) = 53.64, p < .001, R2 = .361, R2
adjusted = .361). This 2.3% improvement458

in explanation Hollowness and Undeservingness can bring is statistically insignificant (p = .193, as459

reported above).460

In sum, this analysis showed that the Unfairness-Undeservingness Model is superior to the461

Hollowness-Undeservingness Model in explaining Unacceptability, and that this superiority is driven462

by Unfairness. Amongst the three predictors Unfairness, Hollowness, and Undeservingness,463
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Unfairness is the only one making a contribution in explaining Unacceptability beyond the two464

others.465

466

4. Discussion467

In this paper, we aimed to gain a deeper understanding of why people generally endorse468

Unacceptability, that is judge pharmacological cognitive enhancement (PCE) as morally469

unacceptable. For that, we combined normative philosophical and empirical psychological analyses.470

4.1. The central role of unfairness in explaining the unacceptability of PCE471

Based on philosophical literature, we argued that three judgements could be deployed to normatively472

rationalize Unacceptability, namely Unfairness (the idea that PCE produces unfair outcomes),473

Hollowness (the idea that achievements gained with PCE are hollow achievements), and474

Undeservingness (the idea that users of PCE are less deserving of rewards). We developed475

philosophical rationales that combined these three judgements in different ways and, based on these476

rationales, proposed two psychological models that could potentially explain why lay people4477

endorse Unacceptability. The Unfairness-Undeservingness Model holds that judgements of478

Unacceptability can be jointly explained by Unfairness and Undeservingness, and the Hollowness-479

Undeservingness Model holds that judgements of Unacceptability can be jointly explained by480

Hollowness and Undeservingness. We formulated two research questions: I) How well can481

Undeservingness, Unfairness, and Hollowness can explain Unacceptability? And II) is the482

Unfairness-Undeservingness Model or the Hollowness-Undeservingness Model better supported by483

empirical data?484

We then tested these two research questions in a sample of lay people who indicated that they had not485

previously used PCE, using a regression-based approach. Descriptively, while participants tended to486

agree with the overall statements that PCE is unacceptable (Unacceptability) and with the claim that487

it is unfair (Unfairness), they were divided on the question whether it leads to achievements being488

hollow (Hollowness), and, on average, they tended to disagree with the idea that achievements gained489

with PCE are undeserved (Undeservingness).490

With regards to our first research question, we found that Unfairness was clearly the strongest491

predictor of Unacceptability, explaining about 36% of the variance in Unacceptability judgements.492

While the two remaining judgements, Hollowness and Undeservingness, were also able to493

significantly predict Unacceptability when considered as sole predictors, they had no significant494

influence over and above Unfairness. All three predictors combined explained about 39% of495

variance. In other words, although people who judge PCE to be unacceptable also judge496

accomplishments gained with help of PCE to be undeserved and these achievements to be hollow, the497

two latter factors seem not to be necessary to explain why people endorse Unacceptability. All they498

can contribute to the explanation is just as well explained by Unfairness alone. Concerns about499

unfairness, on the other hand, seem to be central in understanding why PCE is judged as500
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unacceptable.501

With regards to our second research question, we consequently found that the Unfairness-502

Undeservingness Model was superior to the Hollowness-Undeservingness Model in explaining503

Unacceptability. While, again, the Hollowness-Undeservingness Model appeared to well explain504

Unacceptability when regarded on its own, a direct comparison to the Unfairness-Undeservingness505

Model showed that it did not make any contribution to understanding why PCE is judged as506

unacceptable beyond what we gain from the Unfairness-Undeservingness Model. Hence, if we are to507

accept one of these models, we should accept the Unfairness-Undeservingness Model.508

Importantly, however, in the Undeservingness-Unfairness Model, Unfairness was the only predictor509

to make a significant contribution in explaining Unacceptability, while Undeservingness was not.510

What implications does this fact have for the Unfairness-Undeservingness Model?511

4.2. An “Unfairness Model” or Unfairness as mediating variable?512

When we proposed the Unfairness-Undeservingness Model, we hypothesized that “people find PCE513

unacceptable because they take it to produce unfairness and undermine the degree to which the PCE-514

user deserves her achievement and associated rewards. In other words, lay judgements of515

Unacceptability can be jointly explained by Unfairness and Undeservingness.” We found, however,516

that when we have knowledge about Unfairness, we do not need Undeservingness to explain517

Unacceptability. There seem to be two plausible possibilities of how this can be interpreted. It could518

be taken to support either a single-factor “Unfairness Model”, or the view that Unfairness acts as the519

mediating variable within the Unfairness-Undeservingness Model.520

The straight-forward conclusion from our findings would be to propose a model we could call the521

“Unfairness Model”. An ideal model is one that offers a good trade-off between parsimoniousness522

and explanatory power. As Unfairness alone explains Unacceptability just as well as the Unfairness-523

Undeservingness Model, it seems appropriate to just reject Undeservingness and to propose a model524

that is based solely on Unfairness. This Unfairness Model could, of course, not fully explain why525

people judge PCE as morally unacceptable, but it could explain around 36% of variance in526

Unacceptability judgements, which is a considerable amount. Proposing such an Unfairness Model527

would imply that Undeservingness (and also Hollowness) are purely epiphenomenal. That is, people528

find PCE morally unacceptable because they find it unfair. And, when they find it unfair, then they529

judge achievements realized with it to also be undeserved (and hollow). This would be consistent530

with the view that Unfairness may rationalize Undeservingness, rather than the reverse (cf. section531

2.1 above).532

There is, however, a second possibility that is consistent with our data. The Unfairness-533

Undeservingness Model could still be a plausible model, with the relationship between534

Undeservingness and Unacceptability being mediated by Unfairness. As described above, our535

original version of the Unfairness-Undeservingness Model proposed that “judgements of536

Unacceptability can be jointly explained by Unfairness and Undeservingness.” While it seems that537
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“jointly” is not correct (as Undeservingness doesn’t add anything to this joint explanation), it might538

be that Undeservingness influences Unacceptability via Unfairness. This would imply that people539

find PCE unacceptable because they find it unfair, and they find it unfair because they find540

achievements realized with it undeserved. Such a causal chain would be in line both with our data541

and with philosophical considerations. While we find Undeservingness to be a significant predictor542

of Unacceptability, this relationship breaks down as soon as we add Unfairness as a second predictor.543

If, statistically, Unfairness were a full mediator of the relationship between Undeservingness and544

Unacceptability, we would expect such a result. Moreover, while no causal order between the545

variables Unfairness and Undeservingness has been assumed in our psychological model, it has been546

implicit in our philosophical rationales: in the section on “the objection from fairness”, we suggested547

that Undeservingness may rationalize Unfairness which in turn may rationalize Unacceptability.548

Hence, our philosophical analysis suggests a causal chain leading from Undeservingness over549

Unfairness to Unacceptability.550

Unfortunately, based on our analyses we cannot assess which of the above possibilities (a single-551

factor Unfairness Model or Unfairness as the mediating variable in the Unfairness-Undeservingness552

Model) is true. Path analyses could give a good indication in larger samples, and controlled553

experiments could provide strong conclusions. We hope that future research will shed further light on554

the relationship between Undeservingness and Unfairness.555

Importantly, however, both possibilities have at their core the same conclusion, namely that556

Unfairness plays a central role in explaining Unacceptability, and that we would need to understand557

why people find PCE unfair if we want to understand why they find it morally unacceptable. Or, put558

differently, it might well be that a lot of support for the view that PCE is unacceptable would dissolve559

if PCE was seen as fair. And indeed, concerns about the unfairness of PCE loom large in both the560

normative debate (e.g., Fukuyama, 2002; Gazzaniga, 2006; President’s Council on Bioethics, 2003;561

Rose, 2006) and lay people’s concerns (e.g., Bossaer et al., 2013; Dubljevic et al., 2014; Forlini and562

Racine, 2012; Scheske and Schnall, 2012; Santoni de Sio et al., in press; for a review, see Schelle et563

al., 2014 p.8-11). However, again, to date we cannot be certain what the causal relationship between564

Unfairness and Unacceptability is. So while PCE could be seen as unacceptable because it is seen as565

unfair, it might also be the other way around (PCE may be seen as unfair because seen as566

unacceptable), or bi-directional.567

4.3. Understanding the psychology of PCE568

The approach followed in this paper had two core elements. First, we took an interdisciplinary stance569

by combining normative philosophical and empirical psychological analyses. Second, we tried to570

shed light on how different normative judgements on PCE are related to each other psychologically.571

We hope that our approach has not only helped to advance research on the specific question why572

PCE is generally found unacceptable, but also to illustrate how philosophical analyses can be helpful573

in understanding the psychology of PCE.574

With regards to interdisciplinarity, we hope to have shown how hypotheses derived from575
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philosophical reasoning can serve as guideline about which psychological relationships are fruitful576

for testing. It would also be interesting, we think, to explore the reverse strategy, that is to use577

psychological findings to generate philosophical “hypotheses” than can be tested by normative or578

conceptual analyses. It might, for example, be worthwhile for philosophers to consider whether579

Undeservingness and Hollowness could be normatively epiphenomenal, in the sense that they are580

implications of Unfairness but play no role in the rationalization of Unacceptability by Unfairness.581

With regards to our aim to test relations between different judgements on PCE, we think that this is582

not only worthwhile, but necessary both from an academic and a practical perspective. When we583

want to understand the psychology of cognitive enhancement, that is how human beings react to PCE584

and other mind-altering technologies, we need to gain more than a list of reactions these technologies585

evoke. Rather, we need to know which reactions are cause, and which are consequence; which are586

central and which are epiphenomenal.587

Understanding the psychology of PCE, in turn, is necessary to estimate the non-pharmacological588

consequences of PCE use. Psychological reactions based on subjective judgements about PCE can be589

powerful. For instance, people tend to subjectively judge PCE as more effective than it actually is590

(Ilieva, Boland, and Farah, 2013) and some employ it to cope with elevated stress (e.g., Wiegel,591

Sattler, Göritz, and Diewald, 2015). However, consuming PCE seems to be detrimental to reducing592

stress, but on the contrary weakens the protective effect of internal personal resources against burnout593

(Wolff, Brand, Baumgarten, Lösel, and Ziegler, 2014). Moreover, it has been argued that the594

prevalent negative judgements of others regarding PCE can cause considerable psychological costs595

for users (for example reduced self-esteem; Faulmüller et al., 2013).596

Increased understanding of psychological processes is also crucial for assessing the consequences597

PCE has beyond individual users. Current pharmacological research on the effectiveness of PCE598

substances measures how they influence participants' individual performance. Based on such599

research, it has been argued that the use of PCE would also be beneficial on a societal level, for600

example, because enhancements will increase human productivity, resulting in general economic601

benefits through either greater availability of goods or lower prices (Buchanan, 2008, 2011; Bostrom602

and Ord, 2006). However, a psychological understanding of normative attitudes to enhancement603

could complicate this picture. Employing a psychological perspective, it has been illustrated that the604

effect of PCE on an individual’s performance can be increased, but also be reduced, completely605

eliminated or even reversed at a group level (Faber, Häusser, and Kerr, 2015b): The effectiveness of606

PCE in improving group performance depends on the psychological processes within the group,607

which, in turn, is guided by the subjective judgements the group members make about PCE. If, for608

example, group members who do not use PCE form negative attitudes to PCE-users, this can lead to609

these two parties not interacting efficiently and not functioning well as a performance group. In such610

a case, even though a PCE substance is an enhancement of individual performance (for611

pharmacological reasons), it could even act as an impairment for a group (for psychological reasons).612

Therefore, subjective judgements about PCE can determine the performance benefits groups can – or613

cannot - draw from PCE.614
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Hence, if we want to know how PCE affects us as a society, we need to understand not only the615

pharmacology, but also the psychology associated with such technologies. We think that both616

employing an interdisciplinary perspective and investigating the relationships between judgements on617

PCE is fruitful to understand this psychology. At present, research on the public perception of PCE618

and its consequences is still in its infancy. We hope that in the near future we will have a more619

comprehensive and coherent picture of the psychology of PCE – both for our academic620

understanding of human enhancement and to help policy making.621

622

5. Acknowledgements623

The authors have been supported by the Oxford Martin School [Oxford Martin Programme on624

Resource Stewardship], the Uehiro Foundation on Ethics and Education, and the Wellcome Trust625

[100705/Z/12/Z and 086041/Z/08/Z]. None of the authors has any conflict of interest.626

627

6. References628

Battleday, R.M., and Brem, A-K. (2015). Modafinil for cognitive neuroenhancement in healthy non-629

sleep-deprived subjects: a systematic review. Eur. Neuropsychopharmacol. 25, 1865-1881.630

doi: 10.1016/j.euroneuro.2015.07.028631

Bennett, J. (1989). Two departures from consequentialism. Ethics 100, 54–66.632

Bentham, J. (1789). An Introduction to the Principles of Morals and Legislation. Oxford: Clarendon633

Press.634

Bossaer, J. B., Gray, J. A., Miller, S. E., Enck, G., Gaddipati, V. C., and Enck, R. E. (2013). The use635

and misuse of prescription stimulants as “cognitive enhancers” by students at one academic636

health sciences center. Acad. Med. 88, 967–971. doi: 10.1097/Acm.0b013e318294fc7b637

Bostrom, N., and Ord, T. (2006). The Reversal Test: Eliminating Status Quo Bias in Applied Ethics.638

Ethics 116, 656–679. doi: 10.1086/505233639

Bostrom, N., and Roache, R. (2008). "Ethical Issues in Human Enhancement," in New Waves in640

Applied Ethics, eds. J. Ryberg, T. S. Petersen, and C. Wolf (Hampshire: Palgrave Macmillan),641

120-152.642

Brentano, F. (1969). "Loving and Hating", in The Origin of Our Knowledge of Right and Wrong, ed.643

O. Krause, English ed. R. Chisolm, trans. R. Chisholm and E. Schneewind (Routledge &644

Kegan-Paul: London), 154-155.645

Broome, J. (1991). Weighing Goods. Oxford: Basil Blackwell.646

Broome, J. (1990). Fairness. Proceedings of the Aristotelian Society 91, 87–102.647

Buchanan, A. (2011a). Beyond Humanity?: The Ethics of Biomedical Enhancement. Oxford: Oxford648

In review



Faber, Savulescu, Douglas Why is Cognitive Enhancement Deemed Unacceptable?

19
This is a provisional file, not the final typeset article

University Press.649

Buchanan, A. (2011b). Better than Human: The Promise and Perils of Enhancing Ourselves. Oxford650

University Press.651

Buchanan, A. (2008). Enhancement and the Ethics of Development. Kennedy Inst. Ethics J. 18, 1–34.652

doi: 10.1353/ken.0.0003653

Care Quality Commission. (2013). The safer management of controlled drugs: annual report 2012.654

Available online at: http://www.cqc.org.uk/sites/default/files/ documents/cdar_2012.pdf655

(Accessed August 26, 2015).656

Caviola, L., and Faber, N. S. (2015). Pills or push-ups? Effectiveness and public perception of657

pharmacological and non-pharmacological cognitive enhancement. Front. Psychol. 6:1852.658

doi: 10.3389/fpsyg.2015.01852659

Caviola, L., Mannino, A., Savulescu, J., and Faulmüller, N. (2014). Cognitive biases can affect moral660

intuitions about cognitive enhancement. Front. Syst. Neurosci. 8:195. doi:661

10.3389/fnsys.2014.00195662

Cole-Turner, R. (2000). "Do Means Matter," in Enhancing Human Traits: Ethical and Social663

Implications, ed. Erik Parens (Washington, DC: Georgetown University Press), 151–61.664

Corlett, J. A., Brown Jr., V., and Kirkland, K. (2013). Coping with Doping. J. Philos. Sport 40, 41–665

64. http://doi.org/10.1080/00948705.2012.725897666

Douglas, T. (2007). Enhancement in sport, and enhancement outside sport. Stud. Ethics Law Technol.667

1, 1-11. doi: 10.2202/1941-6008.1000668

Douglas, T. (2013). "Enhancement, Biomedical," in International Encyclopedia of Ethics, ed. Hugh669

LaFollette (Malden, MA: Wiley-Blackwell). doi: 10.1002/9781444367072670

Douglas, T. (2014). Enhancing Moral Conformity and Enhancing Moral Worth. Neuroethics 7, 75–671

91. http://doi.org/10.1007/s12152-013-9183-y672

Dresler, M., Sandberg, A., Ohla, K., Bublitz, C., Trenado, C., Mroczko-Wąsowicz, A., ... and 673

Repantis, D. (2013). Non-pharmacological cognitive enhancement. Neuropharmacology 64,674

529-543. doi:10.1016/j.neuropharm.2012.07.002675

Dubljevic, V., Sattler, S., and Racine, E. (2014). Cognitive enhancement and academic misconduct: a676

study exploring their frequency and relationship. Ethics Behav. 24, 408-420. doi:677

10.1080/10508422.2013.869747.678

Einöther, S. J., and Giesbrecht, T. (2013). Caffeine as an attention enhancer: reviewing existing679

assumptions. Psychopharmacology 225, 251-274. doi: 10.1007/s00213-012-2917-4680

Elliott, C. (2003). Better than Well: American Medicine Meets the American Dream. New York:681

Norton.682

Faber, N. S., Douglas, T., Heise, F., and Hewstone, M. (2015a). Cognitive Enhancement and683

Motivation Enhancement - An Empirical Comparison of Intuitive Judgments. Am. J.684

In review



Faber, Savulescu, Douglas Why is Cognitive Enhancement Deemed Unacceptable?

20This is a provisional file, not the final typeset article

Bioethics Neurosci. 13, 18-20. doi: 10.1080/21507740.2014.991847685

Faber, N. S., Häusser, J. A., and Kerr, N.L. (2015b). Sleep Deprivation Impairs and Caffeine686

Enhances My Performance, But Not Always Our Performance: How Acting in a Group can687

Change the Effects of Impairments and Enhancements. Pers. Soc. Psychol. Rev. doi:688

10.1177/1088868315609487. [Epub ahead of print].689

Faulmüller, N., Maslen, H., and Santoni de Sio, F. (2013). The indirect psychological costs of690

cognitive enhancement. Am. J. Bioeth. 13, 45-47. doi: 10.1080/15265161.2013.794880691

Feldman, F. (1995a). Adjusting Utility for Justice: A Consequentialist Reply to the Objection from692

Justice. Philos. Phenomen. Res. 55, 567–585. doi: 10.2307/2108439693

Feldman, F. (1995b). Justice, Desert, and the Repugnant Conclusion. Utilitas 7, 189–206. doi:694

10.1017/S095382080000203X695

Fitz, N. S., Nadler, R., Manogaran, P., Chong, E. W. J., and Reiner, P. B. (2013). Public attitudes696

toward cognitive enhancement. Neuroethics 7, 173-188. doi: 10.1007/s12152-013-9190-z697

Forlini, C., and Racine, E. (2012). Added stakeholders, added value(s) to the cognitive enhancement698

debate: are academic discourse and professional policies sidestepping values of stakeholders?699

AJOB Prim. Res. 3, 33–47. doi: 10.1080/21507716.2011.645116700

Forlini, C., Racine, E., Vollmann, J., and Schildmann, J. (2013). How Research on Stakeholder701

Perspectives Can Inform Policy on Cognitive Enhancement. AJOB 13, 41-43. doi:702

10.1080/15265161.2013.794882703

Forsberg, L. (2013). "No Pain, No Gain? Objections to the Use of Cognitive Enhancement on the704

Basis of Its Potential Effects on the Value of Achievement," in Cognitive Enhancement: An705

Interdisciplinary Perspective, eds. E. Hildt & A. G. Franke (Dordrecht: Springer), 159–171.706

Franke, A. G., Bagusat, C., Dietz, P., Hoffmann, I., Simon, P., Ulrich, R., and Lieb, K. (2013). Use of707

illicit and prescription drugs for cognitive or mood enhancement among surgeons. BMC Med.708

11, 1-9. doi:10.1186/1741-7015-11-102709

Fukuyama, F. (2002). Our Posthuman Future: Consequences of the Biotechnology Revolution. New710

York: Profile Books.711

Gazzaniga, M. S. (2006) The Ethical Brain: The Science of Our Moral Dilemmas, Reprint edition712

(New York: Harper Perennial).713

Goodman, R. (2010). Cognitive Enhancement, Cheating, and Accomplishment. Kennedy Inst. Ethics714

J. 20, 145-60. doi: 10.1353/ken.0.0309715

Goold, I., and Maslen, H. (2014). Must the Surgeon Take the Pill? Negligence Duty in the Context of716

Cognitive Enhancement. Mod. Law. Rev. 77, 60-86. doi: 10.1111/1468-2230.12056717

Greely, H., Sahakian, B. J., Harris, J., Kessler, R. C., Gazzaniga, M., Campbell, P., and Farah, M. J.718

(2008). Towards responsible use of cognitive enhancing drugs by the healthy. Nature 456,719

702-705. doi: 10.1038/456702a720

In review



Faber, Savulescu, Douglas Why is Cognitive Enhancement Deemed Unacceptable?

21
This is a provisional file, not the final typeset article

Harris, J. (2012). What It’s Like to Be Good. Camb. Q. Healthc. Ethic. 21, 293–305.721

http://doi.org/10.1017/S0963180111000867722

Hildt, E., and Franke, A. G. (2013). Cognitive Enhancement: An Interdisciplinary Perspective.723

Dordrecht: Springer. doi: 10.1007/978-94-007-6253-4724

Hursthouse, R. (1991). Virtue theory and abortion. Philosophy & Public Affairs 20, 223-246.725

Husain, M., and Mehta, M. A. (2011). Cognitive enhancement by drugs in health and disease. Trends726

Cogn. Sci. 15, 28-36. doi: 10.1016/j.tics.2010.11.002 21146447727

Ilieva, I., Boland, J., and Farah, M. J. (2013). Objective and Subjective Cognitive Enhancing Effects728

of Mixed Amphetamine Salts in Healthy People. Neuropharmacology 64, 496-505. doi:729

10.1016/j.neuropharm.2012.07.021730

Ilieva, I. P., Hook, C. J., and Farah, M. J. (2015). Prescription Stimulants' Effects on Healthy731

Inhibitory Control, Working Memory, and Episodic Memory: A Meta-analysis. J. Cognitive732

Neurosci. 27, 1069-1089. doi: 10.1162/jocn_a_00776733

Juengst, E. (2000). "What Does Enhancement Mean?" in Enhancing Human Traits: Ethical and734

Social Implications, ed. E. Parens (Washington, DC: Georgetown University Press), 29-47.735

Kagan, S. (2012). The Geometry of Desert. New York: Oxford University Press.736

Kant, I. (1786). Grundlegung zur Metaphysik der Sitten. Riga.737

Kass, L. R. (2003). Ageless Bodies, Happy Souls. The New Atlantis 1, 9–28.738

Lenk, C. (2007). Is enhancement in sport really unfair? Arguments on the concept of competition and739

equality of opportunities. Sport Ethics Phil. 1, 218–228. doi: 10.1080/17511320701425157740

Little, M. O. (1998). “Cosmetic Surgery, Suspect Norms, and the Ethics of Complicity,” in741

Enhancing Human Traits: Ethical and Social Implications, ed. E. Parens (Washington, DC:742

Georgetown University Press), 162-76.743

Maher, B. (2008). Poll results: look who’s doping. Nature 452, 674–675. doi: 10.1038/452674a744

Maier, L. J., Haug, S., and Schaub, M. P. (2015). Prevalence of and motives for pharmacological745

neuroenhancement in Switzerland—results from a national internet panel. Addiction. doi:746

10.1111/add.13059.747

Maslen, H., Douglas, T., Kadosh, R. C., Levy, N., and Savulescu, J. (2014). The regulation of748

cognitive enhancement devices: extending the medical model. J. Law Biosci 1, 68-93. doi:749

10.1093/jlb/lst003750

Maslen, H., Faulmüller, N., and Savulescu, J. (2014). Pharmacological cognitive enhancement –751

How neuroscientific research could advance ethical debate. Front. Syst. Neurosci. 8:107. doi:752

10.3389/fnsys.2014.00107753

Maslen, H., Santoni de Sio, F., and Faber, N. S. (2015). "With Cognitive Enhancement Comes Great754

Responsibility?" in Responsible Innovation 2 – Concepts, Approaches, and Applications, eds.755

B.-J. Koops, I. Oosterlaken, H. Romijn, T. Swierstra, and J. van den Hoven (Cham756

In review



Faber, Savulescu, Douglas Why is Cognitive Enhancement Deemed Unacceptable?

22This is a provisional file, not the final typeset article

(Switzerland): Springer International Publishing), 121-138. doi: 10.1007/978-3-319-17308-757

5_7758

Mehlman, M. J. (2004). Cognition-Enhancing Drugs. Milbank Q. 82, 483–506.759

http://doi.org/doi:10.1111/j.0887-378X.2004.00319.x760

Milne, H. (1986). Desert, Effort and Equality. J. Appl. Philos. 3, 235–43. doi: 10.1111/j.1468-761

5930.1986.tb00423.x762

President's Council on Bioethics (U.S.) (2003). Beyond therapy: biotechnology and the pursuit of763

happiness. Washington, DC: President's Council on Bioethics.764

Repantis, D., Schlattmann, P., Laisney, O., and Heuser, I. (2010). Modafinil and methylphenidate for765

neuroenhancement in healthy individuals: a systematic review. Pharmacol. Res. 62, 187-206.766

doi: 10.1016/j.phrs.2010.04.002767

Roache, R. (2008). Enhancement and Cheating. Expositions 2, 153–6. doi:768

doi:10.1558/expo.v2i2.153769

Rose, S. (2006). The Future of the Brain: The Promise and Perils of Tomorrow’s Neuroscience.770

Oxford: Oxford University Press.771

Rucker, D. R., McShane, B. B., and Preacher, K. J. (2015). A researcher's guide to regression,772

discretization, and median splits of continuous variables. J. Consum. Psychol. 25, 666-678.773

doi: 10.1016/j.jcps.2015.04.004774

Sadurski, W. (1985). Giving Desert Its Due: Social Justice and Legal Theory. Springer Science &775

Business Media.776

Sahakian, B. J., Bruhl, A. B., Cook, J., Killikelly, C., Savulich, G., Piercy, T., ... and Jones, P. B.777

(2015). The impact of neuroscience on society: cognitive enhancement in neuropsychiatric778

disorders and in healthy people. Phil. Trans. R. Soc. B. 370, 20140214. doi:779

10.1098/rstb.2014.0214780

Sandel, M. (2007). The Case Against Perfection: Ethics in the Age of Genetic Engineering.781

Cambridge, MA: Harvard University Press.782

Santoni de Sio, F., Faber, N. S., Savulescu, J., and Vincent, N. A. (in press). “Why less praise for783

enhanced performance? Moving beyond responsibility-shifting, authenticity, and cheating,784

towards a nature-of-activities approach,” in Cognitive Enhancement: Ethical and Policy785

Implications in International Perspectives, eds. F. Jotterand and V. Dubljevic (Oxford:786

Oxford University Press).787

Santoni de Sio, F., Faulmüller, N., and Vincent, N.A. (2014). How cognitive enhancement can788

change our duties. Front. Syst. Neurosci. 8:131. doi: 10.3389/fnsys.2014.00131789

Sattler, S., Forlini, C., Racine, E., and Sauer, C. (2013). Impact of Contextual Factors and Substance790

Characteristics on Perspectives toward Cognitive Enhancement. PLoS ONE 8(8): e71452. doi:791

10.1371/journal.pone.0071452792

In review



Faber, Savulescu, Douglas Why is Cognitive Enhancement Deemed Unacceptable?

23
This is a provisional file, not the final typeset article

Savulescu, J. (2015). Healthy Doping: why we should legalise performance-enhancing drugs in sport.793

Routledge Handbook of Drugs and Sport, eds V. Møller, I. Waddington, and J. M. Hoberman.794

(London: Routledge).795

Savulescu, J. (2009) Genetic Enhancement. In Kuhse, H. and Singer, P. (eds.) A Companion to796

Bioethics: Second Edition. (Oxford: Wiley- Blackwell), pp. 216-234797

Savulescu, J. (2006). Justice, Fairness, and Enhancement. Ann. NY Acad. Sci., 1093, 321–338.798

http://doi.org/10.1196/annals.1382.021799

Schelle, K. J., Faulmüller, N., Caviola, L., and Hewstone, M. (2014). Attitudes towards800

pharmacological cognitive enhancement – a review. Front. Syst. Neurosci. 8:53. doi:801

10.3389/fnsys.2014.00053802

Schelle, K. J., Olthof, B. M. J., Reintjes, W., Bundt, C., Gusman-Vermeer, J., and van Mil, A. C. C.803

M. (2015). A survey of substance use for cognitive enhancement by university students in the804

Netherlands. Front. Syst. Neurosci. 9, 10. http://doi.org/10.3389/fnsys.2015.00010805

Schermer, M. (2008). On the argument that enhancement is “cheating.” J. Med. Ethics 34, 85–88.806

http://doi.org/10.1136/jme.2006.019646807

Schermer, M., Bolt, I., De Jongh, R., and Olivier, B. (2009). The future of psychopharmacological808

enhancements: Expectations and policies. Neuroethics 2, 75-87. doi: 10.1007/s12152-009-809

9032-1810

Scheske, C., and Schnall, S. (2012). The ethics of ‘smart drugs’: moral judgments about healthy811

people’s use of cognitive-enhancing drugs. Basic Appl. Soc. Psych. 34, 508–515. doi:812

10.1080/01973533.2012.711692813

Sidgwick, H. (1893). The Methods of Ethics (Fifth Edition). London: Macmillan and Co.814

Singh, I., Bard, I., and Jackson, J. (2014). Robust Resilience and Substantial Interest: A Survey of815

Pharmacological Cognitive Enhancement among University Students in the UK and Ireland.816

PLoS ONE 9(10): e105969. doi:10.1371/journal.pone.0105969817

Sinnott-Armstrong, W. (2001). What is Consequentialism? A Reply to Howard-Snyder. Utilitas 13,818

342–349. http://doi.org/10.1017/S0953820800003228819

Skorupski, J. (1995). Agent-Neutrality, Consequentialism, Utilitarianism … A Terminological Note.820

Utilitas 7, 49–54. http://doi.org/10.1017/S0953820800001837821

Smith, M. E., and Farah, M. J. (2011). Are prescription stimulants “smart pills”? The epidemiology822

and cognitive neuroscience of prescription stimulant use by normal healthy individuals.823

Psychological Bulletin 137, 717–741. doi: 10.1037/a0023825824

Sparrow, R. (2014). Better Living through Chemistry? A Reply to Savulescu and Persson on “Moral825

Enhancement.” J. Appl. Philos. 31, 23–32. doi: 10.1111/japp.12038826

Sorensen, K. (2010). Effort and Moral Worth. Ethical Theory Moral Pract. 13, 89–109. doi:827

10.1007/s10677-009-9159-5828

In review



Faber, Savulescu, Douglas Why is Cognitive Enhancement Deemed Unacceptable?

24This is a provisional file, not the final typeset article

Thomson, J.J. (1991). Self-Defense. Philos. Public Aff. 20, 283-310.829

Turner, D. C., Robbins, T. W., Clark, L., Aron, A. R., Dowson, J., and Sahakian, B. J. (2003).830

Cognitive enhancing effects of modafinil in healthy volunteers. Psychopharmacology 165,831

260-269. doi: 10.1007/s00213-002-1250-8832

Whitehouse, P.J., Juengst, E., Mehlman, M., and Murray, T.H. (1997). Enhancing Cognition in the833

Intellectually Intact. Hastings Center Report 27, 14–22. doi: 10.2307/3528662834

Wiegel, C., Sattler, S., Göritz, A. S., and Diewald, M. (2015). Work-related stress and cognitive835

enhancement among university teachers. Anxiety Stress Copin. doi:836

10.1080/10615806.2015.1025764837

Wolff, W., and Brand, R. (2013). Subjective stressors in school and their relation to838

neuroenhancement: a behavioral perspective on students’ everyday life “doping”. Subst.839

Abuse Treat. Prev. Policy 8, 23. doi: 10.1186/1747-597X-8-23840

Wolff, W., Brand, R., Baumgarten, F., Lösel, J., and Ziegler, M. (2014). Modeling students841

instrumental (mis-) use of substances to enhance cognitive performance: neuroenhancement842

in the light of job demands-resources theory. Biopsychosoc. Med 8, 12. doi: 10.1186/1751-843

0759-8-12844

In review


