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           How Moral Is (Moral) Enhancement? 

    Cognitive Diversity and Moral Enhancement 

       CHRIS     GYNGELL     and     SIMON     EASTEAL            

 Abstract:     One debate in contemporary bioethics centers on whether the development of 
cognitive enhancement technologies (CETs) will hasten the need for moral enhancement. In 
this article we provide a new argument in favor of pursuing these enhancement technolo-
gies together. The widespread availability of CETs will likely increase population-level cog-
nitive diversity. Different people will choose to enhance different aspects of their cognition, 
and some won’t enhance themselves at all. Although this has the potential to be benefi cial 
for society, it could also result in harms as people become more different from one another. 
Aspects of our moral psychology make it diffi cult for people to cooperate and coordinate 
actions with those who are very different from themselves. These moral failings could be 
targeted by moral enhancement technologies, which may improve cooperation among 
individuals. Moral enhancement technologies will therefore help society maximize the ben-
efi ts, and reduce the costs, associated with widespread access to cognitive enhancements.   

 Keywords:     moral enhancement  ;   cognitive enhancement  ;   cognitive diversity  ;   collective 
problem solving  ;   empathy gap      

   Introduction 

 One debate in contemporary bioethics centers on whether the development of 
cognitive enhancement technologies will hasten the need for moral enhancement. 
Savulescu and Persson argue that one of the dangers of cognitive enhancement 
technologies (CETs) is their capacity to increase the destructive power of malicious 
individuals.  1 , 2   Armed with greatly enhanced cognitive capacities and powerful 
technologies whose discovery was made possible by cognitive enhancement, 
immoral individuals bent on destruction will be able to cause catastrophic levels 
of harm. In theory, moral enhancement technologies will enable us to prevent 
individuals from having these destructive desires. Hence, the development of 
powerful cognitive enhancement technologies will be dangerous unless we also 
pursue moral enhancement. 

 One problem with motivating the need for moral enhancements in these terms 
is scope. Savulescu and Persson state: “Even if only a tiny fraction of humanity is 
immoral enough to want to cause large-scale harm by weapons of mass destruc-
tion in their possession, there are bound to be some such people in a huge human 
population, as on Earth, unless humanity is extensively morally enhanced.”  3   
However, as John Harris points out, in order to protect us from the destructive 
desires of a “tiny fraction” of humanity, we would need to ensure that every single 
individual is morally enhanced.  4   But this may be an unachievable goal. The his-
tory of vaccines and other medical interventions has shown that universal imple-
mentation of a treatment is nearly impossible to achieve. It is therefore unlikely we 
will be able to ensure that every single individual is morally enhanced to erase the 
threat posed by just a small number of malicious individuals. 

    An earlier version of this article was presented at the conference “Enhancement: Cognitive, Moral and 
Mood,” in Belgrade, Serbia, on May 14–16, 2013. We thank audience members for their feedback.  
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 However, there may be other reasons why cognitive enhancement technolo-
gies will drive the need for moral enhancement. According to some theories of 
human evolution, human populations have evolved to be cognitively diverse. 
Cognitive enhancement technologies may exacerbate these natural differences 
among individuals. We may expect different people to use different cognitive 
enhancements (or none at all) and individuals to respond differentially to par-
ticular enhancements. This could increase the level of cognitive diversity in our 
populations. 

 If the availability of CETs does increase cognitive diversity, this could be benefi -
cial for society for several reasons. Work in economics, and other social sciences, 
has shown that diverse groups are potentially more productive and better at solving 
complex problems than less diverse groups. Similarly, we may expect cognitively 
diverse populations to reap the benefi ts associated with the division of cognitive 
labor and task specialization. 

 However, cognitive diversity is only benefi cial when group members are able 
to effectively cooperate with one another. Cooperation in diverse groups can be 
problematic because of diffi culties with communication and coordination. In the 
future, people with differently enhanced cognitive traits who think in contrasting 
ways and have diverse values and preferences may have trouble effectively coop-
erating with one another. 

 These diffi culties may arise partly from limitations in our moral psychology. 
For example, because we evolved in relatively homogeneous groups, individu-
als can fi nd it diffi cult to empathize with those who are very different from 
themselves. This can lead to diffi culties with communication and coordination. 
Enhancements that increase empathy, therefore, could help improve coop-
eration among diverse individuals. This may provide another reason why 
research into moral enhancement technologies should be pursued in conjunc-
tion with research into cognitive enhancement technologies. Moral enhance-
ments could allow us to improve the expected benefi t of cognitive enhancement 
technologies, and to reduce the costs associated with difficulties in group 
cohesion. 

 In this article, we investigate the relationship among cognitive enhancement 
technologies, cognitive diversity, and the need for moral enhancement. We fi rst 
discuss the likely effect the development of CETs will have on population-
level cognitive diversity. We argue that a plausible consequence of the devel-
opment of CETs is an increase in cognitive diversity. Next, we look at the 
possible benefi cial consequences associated with increasing population-level 
cognitive diversity. We argue that diverse populations are likely to be more 
economically productive and better at solving complex problems than less 
diverse populations. We then look at some of the costs associated with cogni-
tive diversity and argue that moral enhancement technologies could minimize 
these costs. In our fi nal section we discuss the signifi cance of our claims. We 
argue that, as moral enhancements can improve cooperation, which improves 
our collective ability to solve problems, they can be seen as a collective cogni-
tive enhancement. Looked at from a population’s perspective, moral and cog-
nitive enhancements may be desirable for the exact same reason—they improve 
our collective ability to solve problems. Hence the difference between these 
two enhancement technologies may be less signifi cant than is often portrayed 
in the literature.   
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 How Will Cognitive Enhancement Technologies Infl uence Cognitive 
Diversity? 

 According to some theories of human evolution, human populations have evolved 
to be naturally cognitively diverse.  5   Early groups of humans benefi ted from hav-
ing some individuals who were genetically predisposed to be good at working 
alone, some who were good at communicating with others, some who were good 
at perceiving fi ne details, some who were good at dealing with abstract ideas, and 
so on. This natural diversity allows different individuals to specialize in different 
tasks, and this makes human groups as a whole better off. However, this also 
means that few, if any, individuals have all the cognitive capacities they need 
to live their life in an optimal way. We depend on others in order to survive and 
thrive. 

 One question that has been largely overlooked in the cognitive enhancement 
debate is how the development of cognitive enhancement technologies will affect 
this standing level of cognitive diversity. Although some argue that enhancements 
in general threaten “the good that is the diversity of human forms”,  6   this argu-
ment hasn’t been developed for the specifi c case of cognitive enhancements. 

 One way in which cognitive enhancements may be expected to reduce cognitive 
diversity is if they are used as part of a coercive state-based program, such as the 
early eugenics programs of the United States and Germany. These eugenic pro-
grams aimed to rid populations of traits the state deemed undesirable. Similarly, 
if new coercive state-based cognitive enhancement programs are implemented, 
this might reduce cognitive diversity as the frequency of cognitive traits that the 
state labels “undesirable” are eliminated. 

 However, eugenics, and the idea of coercive state-based enhancement programs 
more generally, is now widely considered to be immoral and incompatible with 
basic human rights.  7 , 8   It is more likely that CETs will be available through a liberal 
regulatory regime, with individuals generally free to make their own decisions 
about whether or not to use particular enhancements as they are developed. 

 If this is the case, the development of CETs may be expected to increase rather 
than decrease cognitive diversity. We would expect different people to use CETs in 
different ways, and some not to use any at all. We already see this with traditional 
forms of cognitive enhancement like education. Some people are drawn to forms 
of education that enhance their musical ability, whereas others are drawn to forms 
that enhance their reasoning ability. We can therefore see the availability of different 
types of education as increasing population-level cognitive diversity. Similarly, we 
may expect the availability of different CETs to further increase cognitive diversity. 

 However, there may be some reasons to believe that CETs will decrease cognitive 
diversity even in a liberal society. We consider two such reasons now: the differential 
effects of enhancements on individuals and the existence of optimal cognitive types. 
We argue that neither provides a decisive reason to believe that enhancements will 
decrease rather than increase cognitive diversity at the population level.  

 Differential Responses to Enhancement 

 Many drugs and enhancements have different effects in different individuals. If a 
specifi c CET has its greatest effect in those who are at a lower end of the spectrum 
of the trait it enhances and has its smallest effects in those at the higher end of the 
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spectrum, it will naturally lower diversity in that trait. For example, individuals 
with low working memory improve markedly when administered drugs that 
mimic dopamine, whereas high-performing individuals show much lower effects 
when given the same medications.  9 , 10   This phenomenon is known as an inverted 
U-shaped dose-effect curve. Enhancements that demonstrate this type of effect 
naturally lower the variance in the traits they target. Therefore, if the majority of 
CETs have inverted U-shaped effects, then a general result of their development 
could be a lowering of diversity across a range of cognitive traits. 

 However, it is unlikely that the majority of cognitive enhancements will have 
inverted U-shaped effects. Some enhancements will have differential effects that 
will act to increase, rather than decrease, diversity in the traits they target. For 
example, caffeine is known to be an enhancer of reaction time.  11   However, various 
genes that commonly vary among individuals infl uence how caffeine is metabo-
lized and how strongly it affects people.  12   If we were to measure a set of individuals’ 
performances in reaction speed tests before and after they had a strong dose of 
caffeine, we would fi nd that the variance of their performance would increase. 
This is because some of the best-performing individuals would improve signifi -
cantly as a result of the caffeine and some of the worst-performing individuals 
would get little or no boost. 

 Therefore, unless it turns out that most of the cognitive enhancements that are 
developed have an inverted U-shaped effect curve, the fact that cognitive enhance-
ments are likely to have differential effects does not provide a clear reason to sup-
pose they will lower cognitive diversity. Some will have differential effects that 
increase, rather than decrease, diversity.   

 Universally Desirable Cognitive Types 

 Another way that the development of CETs might lower cognitive diversity is by 
allowing individuals to achieve universally desirable cognitive types. For some 
cognitive traits (e.g., processing speed), it may be optimal to simply have as high 
a value as possible. Others may be most desirable at intermediate values. If par-
ticular cognitive traits have specifi c values at which they are clearly optimal, then 
when CETs are developed that target these traits, they may cause our populations 
to cluster around the optimal values. This would result in a reduction in cognitive 
diversity. 

 It is unclear how many cognitive traits have values that are universally desirable. 
As noted previously, today there is already a wide variance in the cognitive traits 
that individuals choose to develop through traditional forms of enhancement. 
Although it is possible that the vast majority of individuals will want enhance-
ments that maximize their memory, for example, this is not certain and would 
depend on the precise nature of the enhancement. This question would need to be 
looked at more closely as specifi c enhancements are developed. 

 Furthermore, some cognitive traits fi t a trade-off model, in which gains in some 
valuable abilities necessarily lead to losses in others.  13   That is, some cognitive 
traits exist on a spectrum, with each end of the spectrum being valuable in some 
way. We would expect the development of CETs that target these traits to increase 
cognitive diversity. For example, a trade-off is thought to exist between creativity 
and attention span. Studies have indicated that individuals who perform badly on 
tests that measure latent inhibition (an ability to block out irrelevant stimuli) do 
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well on tests of creativity, and vice versa.  14   It has been hypothesized that these 
traits may be somewhat mutually exclusive—people are creative precisely because 
their mind wanders and they cannot block out seemingly irrelevant information. 
Hence, enhancements that increase focus and attention span are likely to move 
individuals further down that end of the spectrum, and in effect to make them less 
creative. If enhancements targeting these traits are available, we may expect some 
individuals to enhance their creative ability and others to enhance the ability 
to concentrate. This will increase, rather than decrease, diversity at a population 
level. 

 Therefore, although CETs may reduce some types of cognitive diversity, by 
allowing individuals to cluster around clearly optimal values, others will increase 
diversity by allowing individuals to enhance two ends of a spectrum that are both 
valuable. 

 Overall, it is an open question whether the development of CETs will increase 
or decrease population-level cognitive diversity. Much will depend on the exact 
properties of the particular enhancements that are developed. For the rest of this 
article we set this issue aside and assume that it is at least a plausible consequence 
of CETs that they will increase population-level cognitive diversity for the reason 
that different individuals will choose to enhance different aspects of their cogni-
tion, and some will not enhance themselves at all. We will now look at some of the 
potential benefi ts of increasing cognitive diversity.    

 The Benefi ts of Increasing Cognitive Diversity  

 Collective Problem Solving 

 Recent work in social science has demonstrated that when groups of people are 
solving complex problems, cognitive diversity can matter more than individual 
ability. Diverse groups can outperform less diverse groups that consist of higher-
ability problem solvers. This is because diverse cognitive types bring diverse 
perspectives and heuristics to problems that can combine to produce synergistic 
effects.  15 , 16   

 This fact can be best understood through reference to the concept of an  epistemic 
landscape , which is modeled on the idea of an adaptive landscape in evolutionary 
biology. An epistemic landscape is a topographic representation of the relation-
ship between perspectives and heuristics, and their problem-solving utility. Peaks 
in the landscape represent perspectives and heuristics that have a high problem-
solving utility. For many complex problems—such as, “What is the most effi cient 
way to build an electricity network?”—there are often many peaks in the epistemic 
landscape. Most of these peaks represent  local optima : reasonably good solutions to 
the problem that are not the best solution. The highest peak in the landscape, the 
best solution, is the global optimum. 

 When individuals are trying to solve problems by themselves, they are prone to 
get stuck on local optima in the epistemic landscape. When they fi nd a solution to 
a problem that is reasonably good, they may mistakenly conclude that the solution 
is the best one, despite the fact that better solutions exist. This is because their way 
of approaching the problem prevents them from seeing what is defi cient about the 
solution they have found. Individuals who have similar perspectives and use 
similar problem-solving heuristics are likely to get stuck on similar local optima in 
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epistemic space. In contrast, individuals with different perspectives and heuristics 
will likely be drawn to different local optima. Therefore, when groups are formed 
that consist of individuals with similar perspectives and heuristics, the group as a 
whole is also likely to get stuck on a local optimum. Because each individual 
thinks about the problem in a similar way, if one fi nds a solution that is a local 
optimum, others in the group will be unlikely to be able to see what is defi cient 
about it, and the group may wrongly conclude that it has found the best solution 
to the problem. Cognitively diverse groups, on the other hand, are more likely 
only to agree on solutions that are global optima. As members in the group are 
individually drawn to different solutions, they are more likely to be able to see 
what is defi cient about solutions found by other group members that are local 
optima. This model is supported by data that show that cognitively diverse teams 
outperform less diverse teams on measures of problem solving.  17   

 In the future, CETs may enable individuals to access a greater range of perspec-
tives and heuristics than is possible now. This may make our populations as a 
whole better at solving complex problems. When individuals come together to 
solve problems, be they in companies, science labs, government committees, and 
so on, these groups may be more effi cient problem solvers because individuals 
have enhanced different aspects of their cognition. Therefore, society has an inter-
est in promoting CETs in a way that increases cognitive diversity.   

 Economic Effi ciency 

 Increasing cognitive diversity may also improve economic effi ciency. It has long 
been recognized that nations are more productive when labor is divided and 
workers specialize in different tasks.  18   The division of labor drives populations as 
a whole to be more productive, as each member gets better at his or her particular 
tasks. This is part of the reason that larger cities have been shown to be, on aver-
age, more productive than smaller cities.  19   The division of labor, coupled with 
specialization, also drives innovation in groups—as individuals who specialize in 
particular roles are more likely to be innovators in those roles.  20   

 In modern societies, a key component of the division of labor is the division of 
cognitive labor. We do not just want people in society to do different things; we 
also want them to have different cognitive skills. For example, we want our air 
traffi c controllers to have a different set of cognitive skills than our mathematics 
professors; we want our artists to have different skills than our politicians. This 
makes society as a whole more productive. 

 CETs may help drive the cognitive division of labor by increasing the power 
and range of our cognitive abilities. This is already happening through traditional 
cognitive enhancements. Specialist schools and training centers encourage indi-
viduals to develop role-specifi c thinking skills. Schools in the creative arts will ask 
children to undertake thinking exercises that teach them to think creatively, and 
training programs for pilots will try to improve their ability to make decisions 
under pressure, and so on. In the future, pharmaceuticals, or other forms of 
enhancements, may be used in conjunction with specialized training to help individu-
als develop role-specifi c cognitive skills. This may improve economic effi ciency by 
allowing individuals to operate more productively. 

 This would provide one reason for states to promote some specifi c CETs. Some 
role-specifi c CETs are already encouraged by the state. Fighter pilots, for example, 
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are given access to attention-span enhancements like modafi nil to help them 
stay alert.  21   

 In sum, another plausible benefi t of cognitive diversity is improved economic 
effi ciency. If CETs increase population-level cognitive diversity, this will drive the 
division of labor, which may help states operate more productively.    

 The Costs of Increased Cognitive Diversity and Moral Enhancement 

 In addition to the benefi ts described previously, increasing population-level cog-
nitive diversity is also likely to have costs. One of the problems that cognitively 
diverse groups face is diffi culties with cooperation and group cohesion. If mem-
bers of a group think in very different ways, it can be diffi cult for them to com-
municate with one another and coordinate their actions. This is refl ected in studies 
of organizational performance that suggest that although cognitive diversity is 
benefi cial under perfect conditions, it often leads to problems with group cohe-
sion.  22   On a larger scale, diffi culties with group cohesion may also explain why 
some, including UK prime minister David Cameron, have labeled state multicul-
turalism a failure.  23   This is in spite of the fact that multiculturalism is widely 
expected to have benefi ts for states—benefi ts that relate to the advantages of cog-
nitive diversity. 

 One reason why it may be diffi cult for individuals to cooperate effectively with 
those who are very different from themselves is because of limitations in our moral 
psychology. Trout talks about an “empathy gap” that is experienced by many indi-
viduals living in modern societies.  24   Although most individuals fi nd it easy to 
empathize with those they are close to, such as members of their family, community, 
and so on, they fi nd it diffi cult to empathize with those who are very different from 
them, such as those who come from different cultures and practice different 
religions. If individuals fi nd it diffi cult to empathize with those from different 
cultural backgrounds, then effectively communicating and coordinating actions 
with them is also likely to be diffi cult. 

 In the future, widespread use of cognitive enhancement technologies may lead 
to similar problems with cooperation. If people use CETs in ways that increase 
cognitive diversity and in the process begin to acquire diverse values and prefer-
ences, it may be diffi cult for them to cooperate. Moral enhancement technologies 
may help mitigate these problems by increasing our ability to cooperate effec-
tively with those who are very different from us. 

 For example, moral enhancements that target empathy may be one way of 
bridging the empathy gap and may make it easier for people to empathize with 
others who have different values and are from different backgrounds. For exam-
ple, intranasal administration of oxytocin can increase empathy and makes it 
easier for individuals to infer the mental states of others.  25   This helps individuals 
within groups communicate and coordinate actions with one another. These types 
of enhancements may be especially useful in the future, if cognitive diversity 
increases as a result of CETs. 

 In sum, one potentially negative consequence of increasing cognitive diversity 
is that it would lead to problems with cooperation and group cohesion. In a future 
world where we are even more different from one another than we are now, it may be 
even more diffi cult for individuals to coordinate their actions. Moral enhancement 
technologies may make it easier for individuals to cooperate with one another and 
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hence may help mitigate this potential negative consequence of CETs. This pro-
vides another reason why research into moral enhancement should be conducted 
in conjunction with research into cognitive enhancement.   

 Collective Cognitive Enhancement 

 The preceding discussion suggests that the line between cognitive and moral 
enhancements may not be as clear as it sometimes appears. Nearly all of the most 
important problems that society faces today are solved by people working together 
in groups. Because of this, enhancing our collective ability to solve problems 
can be seen as more important for society than enhancing our individual cognitive 
capacities. A group’s collective ability to solve problems is in turn determined by 
the cognitive ability of its individual members, the diversity of their cognitive 
styles, and their ability to work together. As moral enhancement technologies may 
improve cooperation among individuals, they provide one mechanism of increas-
ing our collective ability to solve problems. In this sense they can be described as 
“collective” cognitive enhancements. 

 This also suggests that if cognitive enhancements are pursued without efforts to 
enhance cognitive diversity and improve cooperation, they may be collectively 
self-defeating. For example, imagine a cognitive enhancement that increases IQ in 
each individual it is given to but in the process causes all such individuals to think 
about problems in similar ways. If this enhancement were widely used in a popu-
lation, it could actually make the population worse at solving problems because 
it lowers cognitive diversity. Similarly, imagine that a population has access to a 
wide range of cognitive enhancements, which both improve individual cognitive 
abilities and increase population-level cognitive diversity. If this process makes it 
more diffi cult for individuals to cooperate with one another, it could also make the 
population as a whole worse at solving problems. Both of these cases show the 
need for a collective approach to cognitive enhancement, which embraces cogni-
tive diversity and moral enhancement technologies.   

 Conclusion 

 In this article we have provided a new argument in favor of pursuing cognitive 
and moral enhancement technologies together. We have shown that a plausible 
consequence of the development of cognitive enhancement technologies is that 
they will increase cognitive diversity. Although this has the potential to be benefi -
cial for society, it may make cooperation among individuals more diffi cult. Moral 
enhancement technologies may help improve cooperation among individuals and 
hence provide one way of mitigating the cost of increased cognitive diversity. This 
suggests that the development of cognitive enhancement technologies will drive 
the need for moral enhancement. 

 We further suggested that if cognitive enhancement is pursued in a manner that 
decreases population-level cognitive diversity, or makes it more diffi cult for indi-
viduals to work together, then it may be collectively self-defeating. It is possible to 
improve the cognitive abilities of all individuals in a group and make the group as 
a whole worse at solving problems. This provides further reasons why research 
into moral enhancement should be pursued in conjunction with research into 
cognitive enhancement.     
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