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Abstract: With the discovery and development of CRISPR, the technology that might allow 
us to modify the human germline is at our fingertips, and, consequently, serious practical and 
ethical consideration is warranted. In the following paper, I examine the ethics of using 
CRISPR in this way and argue that modifying the human germline for the purpose of 
preventing serious genetic disease is, in principle, ethically acceptable and ought to be 
allowed. I present several arguments to this effect including arguments that rely on the 
principles of beneficence and autonomy. I also examine the larger societal implications of 
human germline modification. I then respond to six of the most prominent objections that 
have been raised against CRISPR and germline gene modification before concluding with a 
brief discussion of the biggest challenge that we face as we move forward with CRISPR, that 
of limiting the use of this promising and incredibly versatile technology.  
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1. Introduction 
The ability to genetically alter the human germline, which was once confined to the 

realm of science fiction, is now very much within reach due to the discovery and 

development of a new genetic technology called CRISPR, an acronym that stands for 

clustered regularly interspaced short palindromic repeats. This scientific progress has 

revived a familiar debate concerning the ethics of germline gene modification (GGM), which 

involves gene alterations that can be passed on to a person’s offspring and therefore on to 

future generations of humans. This debate will be the topic of this paper.  

Scientists have been working on techniques to manipulate DNA since it was first 

discovered in the 1950s, and for many, the goal has been to figure out how to make 

modifications at specific sites in the genomes of cells and organisms, which is what CRISPR 

now allows us to do. Early approaches to gene editing utilized molecules like 

oligonucleotides and self-splicing introns to target specific sites on DNA (Doudna & 

Carpentier, 2014, p1077). More recently, techniques that rely on proteins to recognize DNA 

sequences have been popular (Corrigan-Curay, 2015, p796-797), however these approaches 

often run into difficulties involving protein design and synthesis (Doudna & Carpentier, 

2014, p1077). In the last few years, the CRISPR/Cas9 system has emerged and developed 

rapidly. Unlike previous technologies, CRISPR is a bacteria-derived system that utilizes 

RNA molecules that recognize specific DNA sequences and the Cas9 enzyme, which can 

cleave the DNA at specific points, to make DNA edits. It is a remarkably simple and 

incredibly versatile genome-editing tool to work with (Lanphier et al., 2015, p411). DNA 

modification can now be performed quickly and inexpensively in an astounding number of 

different ways. Since 2012, the number of scientific papers published that contain “CRISPR” 

in the title or abstract has grown exponentially and research labs all over the world are 

picking up and using the technique (Sternberg & Doudna, 2015, p569).  

CRISPR technology is “ enabling remarkable innovations in the biological sciences” 

(ibid., p568). The system has been used, for example, to successfully replace a mutated gene 

that causes liver disease in mouse models (Baltimore et al., 2015, p36), and it is currently 

under investigation as a potential technique for removing the HIV genome from human T-

cells (Kaminski et al., 2016). In these cases, gene modifications are being made on non-

reproductive cells, however the technology can also be used to carry out gene modifications 

in fertilized eggs or embryos. This results in an alteration of the genetic makeup of every cell 

in an organism, which thereby ensures that the changes will be passed on to that organism’s 

offspring. This approach continues to be researched in non-human animals, and as scientists 

involved with the development of CRISPR have pointed out, “humans are no exception – 
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changes to the human germ line could be made using this simple and widely available 

technology” (Baltimore et al., 2015, p37). In fact, research looking into using CRISPR on 

human cells has already been attempted. In early 2015, a group of researchers from China 

published an article that describes using CRISPR to modify non-viable human embryos 

(Liang et al., 2015).  

The ability of CRISPR to modify the human genome may create the possibility of 

curing genetic disease (Baltimore et al., 2015, p36), however many scientists remain wary. In 

December of 2015, an international group of scientists convened at a three day forum in 

Washington DC and concluded by calling for a moratorium on the clinical use of CRISPR to 

modify the human germline (McCarthy, 2015). In an article published in Science, several of 

those in attendance wrote that they, “recommend that steps be taken to strongly discourage… 

any attempts at germline genome modification for clinical application in humans, while 

societal, environmental, and ethical implications of such activity are discussed among 

scientific and governmental organizations” (Baltimore et al., 2015, p37). Additionally, a 

statement from US National Institute of Health (NIH) director Francis Collins announced that 

the NIH will not fund any research involving GGM. Collins declared,  

The concept of altering the human germline in embryos for clinical purposes has been 
debated over many years from many different perspectives, and has been viewed 
almost universally as a line that should not be crossed. Advances in technology have 
given us an elegant new way of carrying out genome editing, but the strong arguments 
against engaging in this activity remain. (Collins, 2015) 

There is, however, considerable debate on the issue. Several philosophers, for example, 

maintain that we may in fact have a moral duty to modify the human germline if doing so 

will allow us to produce healthier or “better” offspring (see Harris, 2015; Smith et al., 2012; 

Savulescu & Kahane, 2009).  

In this paper, I plan to explore some of the issues surrounding CRISPR by 

investigating the question of whether it is ethically acceptable to use this technology to 

modify the human germline. For the purpose of the discussion, I will be making the 

assumption that CRISPR can be used to modify the human germline safely, or that we have at 

least reached a point where we can reasonably accept the balance of benefits and risks. Many 

of the most prominent concerns that have been raised about CRISPR and GGM involve 

safety and include worries about off-target mutations, incomplete editing of the cells of early 

stage embryos, and our current inability to predict the harmful physical effects that modifying 

the human germline may have on future generations (McCarthy, 2015). These issues are 

paramount and it would certainly be unethical and irresponsible to utilize CRISPR with 

serious safety risks in place. However, with further research and development – including 
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research on animal models, investigations of the physiology of cells and tissues that have had 

their genes edited, and research involving non-viable human embryos – many of these risks 

will likely be reduced or, at the very least, better understood. I will, therefore, leave the issue 

of safety aside to focus on the ethical concerns that surround CRISPR and GGM. 

I will argue that employing CRISPR on the human germline is ethically acceptable in 

principle and ought to be allowed for the purpose of preventing serious genetic diseases and 

conditions. When I refer to “serious genetic diseases” I am referring to conditions like 

Duchenne muscular dystrophy, Huntington’s disease, Tay-Sachs disease, and Cystic Fibrosis 

– genetic diseases that have very severe symptoms and often drastically shorten life 

expectancy.1 I will argue that parents should, in principle, be allowed to choose to utilize this 

technology to remove these genetic conditions from their offspring’s genes.2 To clarify, this 

does not entail that we ought to begin germline gene alterations in clinical settings tomorrow. 

As Eric Lander has pointed out, “[i]t has been only about a decade since we first read the 

human genome. We should exercise great caution before we begin to rewrite it” (Lander, 

2015, p7). We absolutely should. In fact, we must. However, I argue that further CRISPR and 

GGM research should be pursued and supported. If the serious safety concerns are ironed out 

as research into CRISPR and human GGM continues and the technology is further 

developed, I assert that the genetic modification of the human germline for the prevention of 

serious ethical diseases is, in principle, ethically acceptable and should be allowed in society.  

The human genome, however, is not the sole property of science, but instead belongs 

collectively to every member of the human species, and “decisions about how far we should 

go in tinkering with it have to be accountable to humanity as a whole” (Jasonoff, Hurlbut, & 

Saha, 2015). It is therefore crucial to consider perspectives not only from those involved in 

the development of this science but also from others who are observing its progression. In 

order to support my argument, I will present several arguments in favor of utilizing CRISPR 

and GGM for the prevention of disease and I will also discuss and respond to six of the most 

prominent objections that have been raised against CRISPR and against human germline 

                                                
1 Duchenne Muscular dystrophy is a disease that causes muscles to deteriorate, leaves people wheelchair-bound 
by the age of 10, and shortens the lifespan to 20-30 years. Cystic Fibrosis causes the body to produce thick, 
sticky mucus that clogs the lungs, leading to serious infections. Huntington’s Disease is a neurodegenerative 
disorder that seriously affects muscle coordination. And Tay-Sachs disease causes progressive deterioration of 
nerve cells and usually results in death by the age of four.  
2 Another assumption that I will be making in this paper is that using CRISPR to modify the human germline 
for medical treatment indeed provides real clinical benefit when compared with other ways of dealing with 
genetic disease. Despite the promise that CRISPR is showing in this regard, with the science still very much in 
development, it is by no means guaranteed that this will be the case. I will, however, assume that this is so. 
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gene editing by scientists, philosophers, and laymen alike. In doing so, I hope to present a 

compelling argument in favor of this technology.  

 
 
2. Arguments in Favor of using CRISPR for Human Germline Gene Modification  

In my discussion of arguments that are in favor of using CRISPR for human GGM, I 

will rely on the four midlevel principles framework of Beauchamp and Childress. These 

principles – nonmaleficence, beneficence, autonomy, and justice – are derived from the 

common morality, which is “the set of norms shared by all persons committed to morality” 

(Beauchamp & Childress, 2013, p3). Furthermore, they are prima facie binding, meaning that 

they are binding unless they conflict with another moral principle in a given situation. The 

principles must be specified in different contexts and in the event of conflict, balancing of the 

principles must be used in order to determine which to favor over the other. After briefly 

mentioning nonmaleficence, I will focus my discussion in this section on the principles of 

beneficence and autonomy. I will then examine the larger societal implications that might 

result from widespread use of CRISPR for GGM. The principle of justice will be addressed 

in section 3.6.  

The principle of nonmaleficence requires that we refrain from causing harm to others. 

Of course, any time that we try to help people, particularly in a medical context, there is often 

an inevitable risk of causing harm, however, when it comes to medical interventions, the aim 

must be to produce a net benefit and minimize harm. CRISPR and GGM, as is true of all new 

medical technologies, will absolutely include a risk of harm and, as I have stated above, these 

potential risks must be better understood and minimized before we can hope to use this 

technology in humans. GGM, however, also has the potential to produce an enormous 

amount of benefit and increased welfare for humans, something that may be thought of under 

the heading of beneficence. I will therefore turn to a discussion of beneficence.  

 

2.1 Arguments from Beneficence 
In addition to our obligations of nonmaleficence, Beauchamp and Childress assert that 

“[m]orality requires not only that we treat persons autonomously and refrain from harming 

them, but also that we contribute to their welfare” (Beauchamp and Childress, 2013, p202). 

Serious genetic conditions can cause premature death, severe pain and suffering, difficulties 

with movement, or problems with tasks as simple as breathing (see footnote 1), and the 

CRISPR system shows great potential as a tool to prevent these symptoms and outcomes. 

Scientists, for example, have already utilized this technology in the mouse germline to 

prevent Duchenne muscular dystrophy in the animal model for the disease (Long et al., 
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2014). It is likely they will eventually be able to replicate the same approach in humans. As 

Jasanoff, Hurlbut, and Saha point out, “[o]ur moral intuition rebels against pointless 

suffering” (Jasonoff, Hurlbut, & Saha, 2015, p25). A segment of the human population 

carries traits for some genetic disease or other, the consequences of which can be devastating 

for individuals and for families. If it is within our power to prevent these consequences for a 

person, the principle of beneficence may, depending on how it is specified, suggest that we 

ought to consider doing so. Here, I argue that the principle of beneficence ought to be 

specified to include the promotion of welfare of an at-risk embryo through the removal of 

genetic diseases from that embryo’s genes.  

A strong reason in favor of eliminating the possibility of developing a genetic 

disability for an embryo is that these disabilities are barriers to good health and obstacles to 

that person having a flourishing life (Glover, 2006, p75). Removing an obstacle that may 

negatively affect the opportunity to flourish and be healthy can be considered a promotion of 

welfare.  Of course, it is difficult to pin down exactly what a healthy and flourishing human 

life looks like. A minimum, Darwinian view that emphasizes the inherited characteristics that 

increase an individual’s ability to compete for resources, survive, and reproduce might 

characterize flourishing by specifying only the functions that are necessary for achieving 

these goals. However, as Jonathon Glover points out, these functions are often compatible 

with living an awful life (Glover, 2006, p88). Some views involve appeals to levels of 

“normal functioning.” It is worth noting here, though, that some people with disabilities live 

great lives while some people without disabilities live bad ones (ibid., p89). While debate 

exists about what exactly constitutes a good life, there is a fair amount of agreement about the 

particular conditions that make life worse, such as chronic pain (Savulescu & Kahane, 2009, 

p279). Additionally, people tend to agree that the ability to pursue your own vital goals and 

your interests makes life go better. I therefore argue that the pursuit of a healthy and 

flourishing life should, at a bare minimum, seek to minimize severe pain and suffering and 

allow for the pursuit of vital goals and interests within the context of what that person 

considers to be a good life, so long as those interests do not harm others. If we are in favor of 

promoting this basic tenet of a healthy and flourishing life, it follows then that there is reason 

to be in favor of reducing the instances of conditions that make people’s lives worse or that 

obstruct them from pursuing their interests.  

A decision to remove a severe genetic disability from an embryo’s genes using 

CRISPR therefore would often, it seems, be in the best interest of the future child, which 

constitutes another specification of the principle of beneficence. Removing the disease gene 
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would reduce the pain and suffering that a child would otherwise have experienced and it 

would remove a barrier to that child growing to pursue his or her interests. In order for a 

decision of this nature to truly be in the best interest of the future child, however, the decision 

must be best from the standpoint of that particular child’s good, rather than from, for 

instance, the good of the parents or the good of society. This can be understood by insisting 

that the judgment of the parents about what is best for their future child be made from a 

standpoint that those parents can reasonably expect their future child to come to share after he 

or she is born and grows in the world (Buchanan et al., 2001, p164). If this condition is met, a 

GGM intervention to prevent a child from being born with a serious genetic disease would 

indeed promote the welfare of that child and be a case of pursuing that child’s best interest. 

We are, after all, in favor of medical interventions in infancy that will prevent diseases from 

limiting the abilities of our infants to grow up to flourish. We usually see these interventions 

as being in the best interest of our infants. CRISPR technologies have the powerful potential 

to prevent very serious genetic diseases in many people (Lundberg & Novak, 2015, p38) and 

this kind of intervention can simply be viewed as a medical procedure that is happening 

earlier in the timeline.   

It is widely agreed that basic human rights grant all people the right to the highest 

possible standard of physical and mental health, which is a much higher standard than the 

minimum criteria I argued for above (United Nations General Assembly, 1966). Of course, 

this does not guarantee that a person will be born with “perfect” genes, but it suggests that all 

people have the right to healthcare and treatments designed to promote health. Characterizing 

the rights of embryos is often controversial, however I believe people would intuitively agree 

that there are some interests of an embryo or fetus that a mother intends to carry to term that 

ought to be respected. For example, it is widely agreed that mothers ought to refrain from 

consuming drugs or alcohol during pregnancy because doing so will harm the child. 

Furthermore, mothers often do specific things, like eating special diets, to promote the health 

of their children, and this is usually celebrated and encouraged. We can therefore conclude 

that there is a certain standard of health that a child is entitled to even before he or she is 

born. I would argue that there is good reason to promote actions that allow a child to be born 

as healthy as possible.  

Using CRISPR for GGM may be a method that would allow a parent to prevent a 

child from being born with a genetic disease and to prevent that genetic disease from 

continuing to be inherited in a family line. Understood in this way, GGM can be considered a 

type of “genotypic prevention”, a term coined by Eric Juengst that describes efforts to avoid 
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the transmission of specific genotypes onto the next generation. Genotypic prevention can be 

distinguished from the more medically traditional “phenotypic prevention,” which includes 

medical efforts to avert the manifestation of a genetic disease in a patient who is at risk 

(Juengst, 1995, p1595). CRISPR would remove the disease gene from the embryo’s DNA 

altogether, thus preventing the birth of a child with a particular genotype and eliminates the 

chance of that child passing the disease gene onto his or her offspring. I argue that we can see 

GGM as a method of promoting the health and welfare of an unborn child and family 

germline, an action that surely fits under the heading of beneficence.  

 

2.2 Respecting Reproductive Autonomy 
The principle of autonomy and respect for autonomous decision-making, according to 

Beauchamp and Childress, “runs as deep in the common morality as any principle” 

(Beauchamp & Childress, 2013, p101).3 This principle is particularly important in matters of 

reproduction and demands a level of freedom in procreative decision-making. Freedom in 

reproductive matters ought to allow parents to have free choice, within reason, when it comes 

to reproduction and the use of reproductive technologies. It involves, first and foremost, non-

coerced choice about whether to participate in procreative activity with a willing partner 

(Buchanan et al., 2001, p209). It also includes choice about when to reproduce and how many 

offspring to have.  

A more controversial component of reproductive freedom is whether parents have the 

freedom to choose what kind of children to have. Of course, the substantial increase in 

knowledge of human genetics and development of reproductive screening technologies that 

have occurred over the last few decades have increased the abilities of parents to control the 

nature of the children they produce. This control has mainly taken the form of genetic testing 

that can provide information that helps prospective parents decide if, when, and how to 

conceive or whether or not to abort an affected fetus (ibid., p210-211). Respect for 

reproductive freedom supports autonomous decision making in many of these contexts, and 

ought as well to support decisions involving the use of CRISPR to edit out serious genetic 

disorders.  

In their discussion of reproductive freedom, Buchanan et al. point to three main 

values that support the preservation and protection of reproductive freedom. These values are 

                                                
3 As Wivel and Walters point out, many of the ethical arguments that are for and against GGM have been 
influenced by the underlying culture where this conversation has originated, which in this case is “a pluralistic 
Western democratic society with a strong interest in individual rights” (Wivel and Walters, 1993, p536). It 
should be noted that the importance of individual autonomy is very often emphasized strongly in the Western 
context but is not necessarily valued in the same way in other cultures and societies.  
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self-determination, individual well-being, and equality of opportunity. Interest in self-

determination is based on an interest in making significant decisions about your life yourself, 

in accordance with your own values and having those decisions respected by others (ibid., 

p217). According to John Rawls, this interest is based on people’s capacities to form, modify, 

and pursue a plan of life or conception of the good (Rawls, 1999). Having and raising 

offspring is a significant part of many people’s lives, and the value of self-determination 

offers support for the parents in shaping their children’s genetic inheritance, in the same way 

that it lends support to their shaping their offspring’s characters in other ways while the child 

is young (Buchanan et al., 2001, p217). Individual well-being is another important value that 

supports reproductive freedom. Respecting a person’s reproductive freedom usually makes a 

positive overall contribution to their happiness, given that competent individuals are often the 

best judges of which choices will best promote their well-being (ibid., p219-220). Finally, 

equality of opportunity – a specification of the justice principle that will be discussed later on 

– particularly between men and women, also supports the protection of reproductive freedom. 

Even with the best support systems, having and raising a child usually has enormous effects 

on its parents’ lives. This is true particularly for the mother, given that women in much of the 

world tend to carry a disproportionate portion of the burdens of childcare. Free choice in the 

face of the prospect of severely disabled children allows a woman to have the opportunity to 

decide whether to take on the task of caring for such a child (ibid., p221).  

With self-determination, individual well-being, and equality of opportunity all 

supporting the protection of reproductive freedom, we must now look closer at the parental 

choice to have a severe genetic disability removed from an embryo’s genome. I argue that 

reproductive freedom ought to protect this choice, to the extent that making this choice is 

possible in a given situation. For many people, the decision to have children might depend on 

an ability to give birth to a healthy child. Some argue that to deny prospective parents 

something that is important enough to have an effect on their decision to reproduce is a 

violation of their reproductive freedom. Glover points out that the extension of this argument 

is somewhat debatable, but that there is nevertheless good reason for listening to parents who 

want to have a child without a genetic disability (Glover, 2006, p39). 

However, is wanting to have a child who is not disabled selfish? Shouldn’t all 

children be accepted and loved unconditionally? To the latter question, the answer is surely 

yes. Michael Sandel argues that “[t]o appreciate children as gifts is to accept them as they 

come, not as objects of our design or products of our will or instruments of our ambition” 

(Sandel, 2004). This is certainly true, and is how all children should be treated. Additionally, 
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in the name of concern that people rightly have for those who are disabled, the desire to have 

a child who is not disabled is sometimes frowned upon.4 However, it is not at all clear that 

wanting to have a child who is not disabled is selfish. In parenthood, the line between self-

interest and concern for a child is often not distinct. Much of the burden a parent experiences 

while caring for a severely disabled child may be empathy for the child’s distress (Glover, 

2006, p41). An interest in not having a disabled child is serious and should not be 

disregarded. Furthermore, the desire to have a child who does not have a genetic disability 

does not entail that prospective parents will not love and cherish their child if he or she is 

born with or develops a disability.  

Finally, it is important to consider whether reproductive freedom, in the form of 

making a decision to utilize CRISPR for GGM in the cases I am considering, conflicts with 

what we owe to our children, or our duties of nonmaleficence and beneficence. In the cases I 

am discussing here, I do not believe that it does. As was stipulated above, the judgment of 

parents about what is best for their future child as a result of GGM must be made from a 

standpoint that those parents can reasonably expect their future child to come to share after he 

or she is born and grows in the world. Therefore, because the interest in having a child 

without a disability can be expected to be unproblematic from the point of view of the future 

child, reproductive freedom does not conflict with our duties of beneficence.5 I therefore 

conclude by restating that reproductive freedom ought to allow prospective parents a choice 

regarding use of CRISPR to remove a disease gene from an embryo’s genome.  

 

2.3 Considering Societal Implications 
The discussion above focused on CRISPR and GGM in the context of individual 

parents making the decision to utilize this technology for individual embryos. It is also 

important to look at this technology on a wider scale. Given that germline gene alterations 

                                                
4 Issues concerning how GGM may affect how those with disabilities are viewed will be discussed later on in 
section 3.4.  
5 The same may not be true in other uses of CRISPR and GGM, uses involving sex selection for example. 
However, I am not arguing in favor of these cases here. Non-therapeutic uses of CRISPR will be addressed 
briefly in section 4. Additionally, there is potentially another way in which autonomy, nonmaleficence, and 
beneficence could come into conflict when considering CRISPR and GGM. Suppose a man and woman who are 
both carriers for cystic fibrosis decide to conceive naturally and not utilize reproductive technologies or 
CRISPR to ensure that the child is born without the disease. Have they harmed the child, thus violating their 
duties of nonmaleficence, or acted against duties of beneficence by doing so? There are certainly people out 
there who would argue that they have. Some would say, for instance, that failure to intervene in the case of a 
known disability is morally equivalent to causing a disability in a healthy child (Harris, 2010 for example). I 
have not argued here that GGM interventions are morally obligatory, only that they are morally acceptable in 
principle and ought to be allowed, so I therefore do not support this claim. However, I acknowledge here that 
this is a further direction that argumentation on this subject might take.  
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will be passed on to an individual’s offspring, CRISPR will inevitably have a significant 

effect on the genes of future generations. Of course, GGM is not, as is often presented in 

discussions on this topic, unique in this regard. Many human actions that are considered 

completely unproblematic have a profound effect on the genes that are passed on to our 

children and consequently on to future generations of humans, whom we choose to reproduce 

with being a great example. Modern medicine has made it possible for many people, who 

would otherwise have been unable to do so due to disease or injury, to reproduce, and this has 

also altered the set of genes that are passed on (Robertson, 1998, p216). However, as 

CRISPR involves intentional tinkering with the human germline, many feel that it deserves 

unique consideration, and I would have to agree. It is very important to examine the 

consequences that might result if individual parental decisions to utilize CRISPR became 

widespread. 

The first ethically relevant consequence of widespread use of CRISPR to consider is 

that this technique would be a way of preventing the transmission of genetic disorders onto 

the next generation of humans (Nordgren, 2001, p185). Understood in this way, it seems that 

widespread use of CRISPR would promote the welfare of future generations for the same 

reason that individual use promotes the welfare of individual embryos. However, it is 

important to note that while societal benefit is a potential positive consequence of widespread 

use of CRISPR, it cannot and should not be a primary motivation for the individual choice to 

utilize this technology, particularly if that motivation then inspires regulatory action to bring 

it about. Organizational or governmental enforcing or coercion of gene editing as a public 

health measure would be entirely unacceptable, as it would violate the reproductive freedom 

of individuals. That being said, it is still worth acknowledging the wider implications of 

GGM. Individual choices to utilize CRISPR could provide larger benefits for society as well 

as benefits for the embryos initially affected.  

Another important potential consequence to consider with regard to widespread use of 

CRISPR is the reallocation of our already limited healthcare resources. While the percentage 

of the human population that suffers from genetic disease is not staggering, it is also not 

insignificant. The Royal College of Physicians in the UK has estimated that 2-3% of births 

result in babies that have either congenital or genetically determined abnormalities (Genetic 

Alliance UK, 2014). GGM that removes serious genetic disease from the human germline 

might allow the resources that would otherwise have been devoted to the care of those with 

genetic disabilities to be devoted to other important healthcare causes. CRISPR, in other 

words, “could significantly lower this disease burden thereby benefiting billions of people 
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around the world over time” (Savulescu et al., 2015, p476).6 CRISPR could allow for the 

elimination of a genetic disease from a family line altogether, and this would of course 

eliminate the need for somatic gene therapies or other treatments every time an individual 

inherited the disease.  

It is also worth thinking further about GGM and the obligations that result from the 

long-term consequences of our choices and actions for future generations. Nearly everything 

that we do that has long-term consequences will have an effect on future generations of 

humans and we have an obligation to consider these consequences. Derek Parfit suggests a 

case to demonstrate this: Suppose that you leave a bit of broken glass in the undergrowth of a 

forest and a hundred years later a young child is injured by this glass. Your action has harmed 

the child given that had the glass not been there, the child would have been able to walk 

through the forest unharmed (Parfit, 1984, p357). Parfit argues that remoteness in time is no 

less significant than remoteness in space when it comes to actions that can harm others, 

which is to say that it does not make a moral difference that the child who will be harmed by 

the broken glass does not yet exist. Given that physical distance between you and those 

whom your actions affect does not lessen your moral responsibilities, Parfit argues that we 

should make the same claims about the effects we cause on people who are temporally 

remote (ibid).7  

When we examine CRISPR in the context of the obligations that we have to consider 

how our actions affect future people, it is important to acknowledge that once this technology 

exists, we will have to make a choice about whether or not to use it. As Buchanan et al. point 

out, “[n]ew knowledge about the risk of genetic transmission of diseases and other harmful 

conditions will give individuals both the opportunity and the responsibility to choose whether 

to transmit such harms to their offspring or to risk doing so.” (Buchanan et al., 2001, p204). 

Is GGM for the purpose of treating genetic disease, in principle, in line with the obligations 

we have towards future generations? I argue that it is. CRISPR technology could prevent 

some future individuals from inheriting devastating genetic diseases and it may also serve to 

allow for the reallocation of healthcare resources. It seems then that widespread use this 

technology would tend to promote the welfare of future generations and it is therefore in line 

                                                
6 Issues of inequality and equitable access to what are sure to be very expensive GGM technologies will be 
addressed in a discussion concerning Justice in section 3.6.  
7 Parfit goes on to add that “future people are, in one respect, unlike distant people” (Parfit, 1984, p357). By this 
he means that we can affect the identities of future people. The implications of this fact will be discussed in 
section 3.1. For now, it is enough to conclude that we do in fact have moral obligations to consider the interests 
of future people. 
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with our obligations of beneficence and our obligations to consider the future consequences 

of our actions.  

If individual choices to use CRISPR in a pregnancy were shown to be harmful to 

society on a larger scale, this would clearly be a reason to oppose it, however what I have 

argued here is that this is not the case. Further discussion of potential harms that many people 

are concerned about is included in the following section, but I will conclude here by 

reiterating the argument that individual choices to utilize CRISPR for the prevention of 

genetic disease could provide larger benefits for society as well as benefits for the embryos 

initially affected. Additionally, as I have shown above, GGM is in line with the biomedical 

principles of beneficence and autonomy and it consequently seems reasonable to conclude 

that CRISPR to treat serious genetic disease is, in principle, ethically acceptable and should 

be allowed in society.  

 
 

3. Dealing with Objections 
I have so far argued that using CRISPR for the prevention of serious genetic 

conditions is ethically acceptable in principle. However, much of the scientific community 

and greater society remains extremely wary about the implementation of, and sometimes 

even further research into, technology that aims to modify the human germline. Many 

objections that have been raised are practical in nature. They concern potential safety and 

efficacy issues that may arise from the use of CRISPR in humans (Baltimore et al., 2015, 

p37) and our current inability to fully understand the consequences that may follow from the 

implementation of this technology (Lanphier et al., 2015, p410). These are valid concerns 

that must be taken seriously as research involving this technology progresses. As I stated in 

the introduction, failing to do so would be irresponsible and reckless. However, these are not 

the issues that I wish to concern myself with here. Practical concerns aside, I am investigating 

whether using CRISPR for GGM is ethically acceptable in principle when used for the 

prevention of serious genetic conditions, and I have so far argued that it is. There are, 

however, several ethical objections to the use of this technology, and I will address and 

respond to the most prominent of them here. Many of these objections are not brand new and 

have, in fact, been raised previously in response to other technologies that have hinted at the 

possibility of modifying the human germline. Some have been cited specifically in relation to 

CRISPR. In this section, I will contextualize each objection in the present day discussion of 

the current developing science of CRISPR. The first three objections are raised on the 
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individual level – that is, against the application of genetic alteration on individual embryos– 

and the final three involve concerns about larger societal implications.  

 

3.1 Personal Identity  

The first objection that I will consider concerns identity and the symbolic relationship 

between our genetic makeup and our senses of who we are. Some people worry that removal 

of a genetic condition in some fundamental way alters who that future child will be 

(Boardman, 2016). Some uses of CRISPR to alter the human germline, it is argued, “could 

involve changing features very salient to a person’s future identity” (Bhave, 2015). In other 

words, the objection states that CRISPR will change the identity of the person on whom it is 

used, and that this is harmful.  

It is true that there are some important ways in which our notions of identity are tied 

to our genes, although this is difficult to characterize precisely. Derek Parfit illustrates this by 

describing the fact that each of us originated from and grew from a single specific pair of 

cells. If I suppose that my mother had not conceived a child at the time when she conceived 

me, and she conceived a child later on, it is extremely likely that the subsequent child would 

have grown from two different cells and would not, in any sense, have been me (Parfit, 1984, 

p352). The child would surely have held the role that I currently hold, that of being the child 

of my mother, but it seems clear that the identity of the child she gave birth to would be 

different.  

There are different ways of understanding identity, and it is important to be clear 

about what we are discussing. Numerical identity, often referred to as personal identity, is the 

sense of identity that helps to answer the question: What are the criteria that allow me to exist 

as the same person or thing over time? Numerical identity can be distinguished from 

qualitative identity, which concerns properties. There are certain interventions that can occur 

during pregnancy that change the qualitative identity of a child. Hope and McMillan, for 

instance, present the example of a mother who ingests thalidomide during her first trimester 

of pregnancy. As a result of the thalidomide, her child will likely be born with shortened 

limbs. In this case, “[i]t makes sense to say that thalidomide has radically altered the kind of 

person that the child will be. It might even be tempting to describe the change in this child as 

being a change in identity…[T]he child has undergone a change in qualitative identity” 
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(Hope & McMillan, 2012, p22). This distinction in understanding of identity is important. 

Throughout this section, we will largely be concerned with numerical, or personal, identity.8  

The important question to answer with regard to identity is whether a CRISPR 

intervention is identity-altering or identity-preserving. In order to better understand an 

identity-altering action, imagine, for example, that the rubella virus mutates, becomes 

extremely harmful and resistant to vaccines, and a rubella epidemic occurs. Meanwhile, at 

T1, a couple has decided to have a child. If the woman becomes pregnant at T1, it is very 

likely that she will contract the virus and her baby will then be born with congenital rubella, 

which involves blindness, deafness, and severe brain damage. In a few months, however, at 

T2, the epidemic will be over and the couple will be able to have a healthy child (Savulescu 

& Kahane, 2009, p276). It seems clear that the woman ought to wait until T2 to attempt to get 

pregnant so that she may have a healthy child rather than a brain-damaged child, however the 

identity of a child who would have been conceived at T1 is in no way the same as the identity 

of a child who is conceived at T2. On the other hand, Hope and McMillan’s example of the 

thalidomide ingestion gives an example of an identity-preserving intervention. While certain 

characteristics of the child are changing, the numerical identity of the child is remaining the 

same.  

Whether CRISPR is identity-altering or identity preserving depends on the manner in 

which it is carried out – whether only one or many embryos are created. I will call the first 

method the “single-embryo protocol.” In this case, an embryo is created, has its genes edited 

using CRISPR, and then is implanted into the mother. The “multiple-embryo protocol,” on 

the other hand, may involve an element of selection. In this case, several embryos are created 

and CRISPR is attempted on all of them before one embryo is selected to be implanted into 

the mother. I will address each option separately, because their implications differ.  

In the case of a single-embryo protocol, Hope, McMillan, and Julian Savulescu, who 

have written on this topic, would consider a CRISPR intervention to be identity-preserving 

and I am inclined to agree with them. A single embryo is being created and that embryo is 

                                                
8 The concept of individuality, particularly when discussing potential agents, is ambiguous in biology, as is 
outlined thoroughly by Alex Mauron in The Human Embryo and the Relativity of Biological Individuality. 
Mauron claims that “the zygote-as-individual definition, is probably the most convenient one for purposes 
internal to parts of zoology and to human biology... It is a genetic-based definition that takes genetic 
distinctiveness as a necessary (but not sufficient) constituent of individuality” (Mauron, p70). However, 
problems arise when considering personhood. For example, monozygotic twins are genetically identical and yet 
are distinct persons. They are, at least in the very earliest stage, qualitatively identical but numerically distinct. It 
is also crucial to recognize that an individual’s genetic makeup alone is not sufficient to determine the functions 
and future of that individual. However, for the purposes of this discussion, when I discuss identity in 
combination with embryos and future agents, I am referring to the identities these individuals will develop in 
their futures as they are born and live their lives. 
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numerically identical to the embryo that is implanted following the GGM intervention. This 

would entail that the personal identity that the embryo will grow to develop is not in fact 

being changed through the intervention. What is being altered is the qualitative identity. This 

renders the identity objection moot. It is possible, however, that the objection is not in fact 

about numerical identity but instead has to do with qualitative identity along the same lines 

that one would object to a mother’s consumption of alcohol during pregnancy. In the case of 

alcohol consumption, are we objecting ethically to the alteration of qualitative identity or to 

the fact that a child is harmed – the fact that the qualitative identity alteration is harmful to 

the child? I argue that it is the latter. There are, after all, many identity-preserving 

interventions that are not controversial: “Most interventions in medicine are identity 

preserving—giving an antibiotic for pneumonia alters the state that a person is in (one 

hopes)” (Hope & McMillan, 2012, p22). Furthermore, parents, specifically mothers, often do 

things while they are pregnant that they hope will positively alter the status or condition of 

the fetus. This includes special diets and actions like singing or reading to the fetus. It seems, 

then, that identity-preserving interventions during pregnancy should not be ethically 

problematic if they do not cause harm to the fetus.  

Something important to keep in mind in the case of identity-preserving interventions, 

however, is that there exists a “victim” in a way that there isn’t in cases of identity-altering 

interventions, something that will be discussed next. This is relevant given that the person 

who has undergone the alteration while in utero can make a claim about what was done to 

him or her. This is surely an important consideration, however I posit that with the uses of 

CRISPR that I am advocating in this paper, we can reasonably assume that a person on whom 

CRISPR was used will not believe that he or she has been harmed by the removal of a disease 

gene. The necessity of making a judgment about a future child’s best interest from a 

standpoint that the parents who choose this technology can reasonably expect their future 

child to come to share has already been discussed in terms of our obligations of beneficence. 

We can therefore confidently say that if CRISPR interventions are indeed identity-preserving, 

then the objection considered in this section should not be a problem.  

If, on the other hand, a multiple-embryo protocol is used, then the CRISPR process 

becomes identity-altering, and some argue that altering the identity of an embryo is harmful. 

When an intervention or behavior changes the identity of those affected, we run into the issue 

of non-identity. The non-identity problem points out that in situations where an identity is 

affected through an intervention, there is not a “victim” in the way that there is for an 

identity-preserving intervention. Consider, for example, Parfit’s 14-year-old girl case: A 14-
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year-old girl chooses to have a child. Given that she is so young and therefore has limited 

resources, she gives her child a bad start in life. If the girl had waited for several years, she 

would have given birth to a different child, to whom she would have been able to provide a 

better start in life (Parfit, 1984, p358). In this case, postponing reproduction cannot be better 

for the child who would have been born when the girl is 14 because the child who is born 

later will be a different child. One therefore cannot invoke the interests of the child who 

might be born in an argument for delaying pregnancy, unless the “bad start in life” is so bad 

that the life would not be worth living from the perspective of the child (Hope & McMillan, 

2012, p21-22). In other words, so long as the child’s life is above some minimum threshold, 

the child has not been harmed by being brought into existence, given that the alternative 

would be to not exist at all. As long as one can reasonably assume that the future child’s life 

will not be unacceptably awful, it is in the child’s interest to be created (Harris, 2015, p32). 

To address the objection specifically, we can conclude that a genetic alteration to an embryo 

isn’t harmful to the agent who develops because that agent would not exist at all without the 

alteration.  

When we look more broadly, it is clear that the decision to use CRISPR will have an 

effect on the identities of future generations. We know that future generations will exist 

regardless of whether we choose to utilize CRISPR, provided the human race is still in 

existence, however the future “children who will be born if we choose to use it are not the 

same children who will be born if we choose not to” (Smith et al., 2012, p505). Whether or 

not the identity of the embryo whose genes are being altered is changed, it is fair to assume 

that something as significant as removing a serious genetic condition will have an effect on 

if, when, and with whom a future agent will choose to reproduce. Because of the non-identity 

problem, if children born in a future that uses CRISPR for GGM have better lives than those 

who would have been born in a non-GGM future, we cannot say that they themselves have 

benefited (ibid). From here one might argue that the decisions concerning CRISPR and GGM 

are morally neutral given that the harms and benefits that may result are impersonal in nature 

– that is, they are not attached to any particular individual. However, I resist this idea. As 

Parfit points out, becoming aware that consequences are not affecting particular individuals 

does not make us any less concerned about the potential effects of an action (Parfit, 1984, 

p367). It is important to consider whether the lives of future people, whoever they end up 

being, are made better or worse by the use of CRISPR. We ought to work to create the world 

in which people will be better off even if they are not the same people and we therefore must 

consider both positive and negative possibilities in the decision-making balance (Harris, 
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2015, p505). When considering suffering and the ability to fully pursue one’s interests, it 

seems reasonable to conclude that future people will, at the very least, not be made worse off 

by growing up without serious genetic diseases and disorders they might otherwise have had.  

 

3.2 Consent 
The principle of informed consent is the focus of another objection that has been 

raised against GGM technologies in general. When we perform interventions on a person’s 

body in a way they do not like, if they have not given their consent, this usually constitutes 

harm (Savulescu et al., 2006, p162). This is one of the most important issues for NIH director 

Francis Collins, who included in his statement on funding that the strong arguments against 

engaging in technologies that aim to alter the human germline include “ethical issues 

presented by altering the germline in a way that affects the next generation without their 

consent” (Collins, 2015). Here, I apply this objection specifically to CRISPR. In considering 

an adequate response, I think it is important to consider the two different layers of an 

objection that concerns consent. There is the idea of an individual embryo receiving a genetic 

alteration that he did not consent to, and then there is the wider issue of future generations not 

consenting to the inheritance of genes that have been deliberately altered by previous 

humans. I will address each layer in turn.  

It is certainly true that embryos cannot consent to CRISPR interventions. However, it 

is not clear that this fact is morally significant. None of us has consented to the genetic 

makeup that we have received. Furthermore, prospective parents make decisions all the time 

that might affect their future offspring without considering the consent of those children 

(Harris, 2015, p32). How could it be any other way? Subsequently, while a fetus is 

developing and after a child is born, he is also not able to consent to any medical 

interventions that are performed on his behalf, at least for the first several years of life. 

Parents do, and are expected to, make all kinds of decisions on behalf of their children and 

that affect their children (Smith et al., 2012, p504). This is simply part of parenting.  

When it comes to medical decisions that include a patient that cannot consent, 

perhaps because the patient is a child, someone else must consent, or refuse to consent, on 

their behalf. There must be a surrogate decision-maker. Given the nature of the situation 

involving a decision about whether to utilize CRISPR on a future individual, the fact that 

there is no existing judgment for the decision-maker to try to emulate nor is there any 

existing person whose autonomy can be protected, the most appropriate method of surrogate 

decision-making to employ is the best interests standard, a specification of beneficence that 

was discussed above. Under this standard, “a surrogate decision maker must then determine 
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the highest probable net benefit among the available options, assigning different weights to 

interests the patient has in each option balanced against their inherent risks, burdens, or 

costs” (Beauchamp & Childress, 2013, p228). The decision maker, in this case the parents, 

must make an assessment about highest probable net benefit while balancing all relevant 

factors. The necessity to make surrogate medical decisions for our children is generally not 

controversial, so long as there is reasonable consensus that the decisions are truly being made 

in the best interest of those children.  

The second layer of the consent objection is the issue that Francis Collins is 

concerned about, that future generations are not able to consent to the deliberate genetic 

alterations that they will inherit if CRISPR is used to alter the human germline. For many, 

this concern is simply irrelevant given the fact that there are no future people currently in 

existence who would be able to give or withhold consent (Harris, 2015, p32). Furthermore, 

recalling the discussion on identity-altering interventions discussed above, the children who 

will be born in the future if we choose to utilize CRISPR for GGM will not be the same 

children who will be born if we instead choose not to. The identities of the individuals who 

will exist in these future generations depend on the actions that are taken today. If GGM is 

performed, and generations down the line object, it is important to remember that those 

individuals would not exist if the GGM decision had differed. Consequently, an objection on 

the part of future generations would necessarily include an objection to having been brought 

into existence at all. I would imagine that this is a step further than most future individuals 

would be willing to go, provided that their lives have not been made unbearable and not 

worth living by the genetic modification.  

Current humans do all sorts of things that may have unforeseeable consequences for 

future generations that those future generations are unable to consent to, and many of them, 

although not all, appear to be completely ethically acceptable. It is difficult to see how 

CRISPR would differ significantly from any of these actions. Taken at face value, the 

objection might “imply that it is unethical to do anything affecting future generations, 

including produce them, since one cannot acquire their permission nor predict their wishes” 

(Moseley, 1991, p643). This surely isn’t the case.  

However, just because consent of future generations is impossible to obtain and 

perhaps irrelevant, it does not follow that we shouldn’t consider the interests of future 

generations. Instead of concluding that CRISPR should not be used because of the inability to 

acquire consent, I argue, as Parfit does, that we ought to be asking a different question. Given 

that “we could not possibly communicate with the people living many centuries from now, 
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we cannot ask for their consent. When we cannot ask for someone’s consent, we should ask 

instead whether this person would later regret what we are doing” (Parfit, 1984, p373). Of 

course, we cannot hope to know for sure what the exact interests of future persons will be, 

but we can make very reasonable guesses. We can, for instance, “be very sure that they 

would prefer not to suffer from serious diseases. We have no reason whatsoever to assume 

otherwise” (Nordgren, 2001, p196). The use of CRISPR to remove genetic disease therefore 

respects the interests of the unborn to not be sick and the interests of future generations to not 

inherit disease genes (Salvi, 2001, p530). This argument may not apply to possible uses of 

CRISPR that are not quite as clearly therapeutic in nature, however, I argue that for cases of 

serious genetic disease prevention, we need not worry about the issue of consent.  

 

3.3 Human Dignity 
Article 24 of the UNESCO Universal Declaration on the Human Genome and Human 

Rights describes germline interventions as practices “that could be contrary to human 

dignity” (United Nations Educational, Scientific and Cultural Organisation, 1997). The 

concern about human dignity has been echoed in many discussions about GGM (Robertson, 

1998 for example). It seems that there is a collective belief that there is something 

fundamental in the nature of being human that absolutely forbids us from altering the human 

germline. This something is often thought to be dignity (Heller, 2000 p135). Given that the 

uses of CRISPR I am addressing in this paper do aim to alter the human germline, the human 

dignity objection might easily be applied to this technology as well. I will therefore address 

human dignity in the context of CRISPR now.  

The concept of dignity is difficult to define precisely and, consequently, many argue 

that the human dignity objection is somewhat ambiguous and weak. Some have even argued 

that there is no place for human dignity in bioethics at all (Macklin, 2003, p1420; Salvi, 

2001, p532). However, the frequency with which references to dignity are used in discussions 

about GGM is reason enough to examine the concept further rather than dismissing it so 

quickly. The idea of dignity can be considered to have originated from several different 

sources. In classical antiquity, for instance, dignity was thought to mean something along the 

lines of worthiness for honor or esteem (Schulman, 2008, p6). From Biblical religion, dignity 

is often considered to be important because of the account of man as created in the image of 

God (ibid., p8). If one looks towards Kantian moral philosophy, dignity is something that 

exists because of the rational autonomy of humans. Kant’s doctrine demands equal respect 

for all and forbids the use of a person merely as a means to an end (Kant, 1997). The term is 

also used frequently in 20th century constitutions and international declarations, and although 
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dignity “in these documents plays the role of a supreme value on which all human rights and 

duties are said to depend, the meaning, content, and foundations of human dignity are never 

explicitly defined” (Schulman, 2008, p13). Given these many different origins of the term, 

the use of dignity within the context of bioethics is not always clear, and it is therefore 

difficult to know exactly what an objection to CRISPR that appeals to human dignity 

criticizes. However, I will discuss and respond to several potential understandings of dignity 

within this context.  

If dignity is understood as corresponding with physical integrity, it might be argued 

that treating a future human with dignity requires that the future person inherit an unaltered 

genome. Perhaps something about the genome in its “naturally occurring” state is paramount 

for human dignity. However, Anders Nordgren points out that if this is the case then the right 

to inherit an unaltered genome may conflict with the right to medical treatment, which is a 

right that we generally consider to be very important. CRISPR may be the best, or in some 

cases only, method for addressing certain conditions, and it is certainly not clear that the right 

to an unaltered genome is more important than a right to medical treatment (Nordgren, 2001, 

p192). Some have suggested that the notion of an unaltered genome might be relevant to the 

extent that a future agent is becoming closer to a commodity than a child through genetic 

alteration. Alan Ryan asks, “[a]t what point do we start thinking of having a baby as more 

like buying a toy from a mail-order catalogue than what it has hitherto been? (Ryan, 1999, 

p131). This notion has been referenced in conversations about genetic enhancement, however 

I do not worry quite so much about it in the use of CRISPR to prevent serious genetic 

disease. Here, we are discussing relatively small and specific gene alterations that prevent 

serious genetic disorders, and could be seen as not being much different than any other 

medical intervention to treat disease.  

The human dignity objection may instead refer more closely to what Kant had in 

mind. Perhaps one might worry that GGM involves treating an individual as a means to an 

end rather than as an end it itself. It seems, however, that alterations to the germline that aim 

to remove a genetic disease that an embryo would otherwise inherit is treating that embryo as 

an end. The objection may carry some weight if CRISPR were utilized purely in the interest 

of future generations, but this means that the objection only refers to certain instances of 

CRISPR and GGM use, rather than to GGM itself (Nordgren, 2001, p192). If CRISPR is used 

with the aim of helping an embryo specifically and not merely as a method for increasing the 

welfare of descendants down the line, then this formulation of the human dignity objection 

does not hold.  
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There are many disagreements about the ethical status of the human embryo in terms 

of dignity. Some maintain that that dignity should be ascribed to all potential human life even 

when it exists only as a bundle of cells. Others believe that embryos lack human dignity 

altogether. Many liberal Christian communities have a developmental view of human dignity 

and believe that an embryo should be regarded with increasing dignity gradually as the 

pregnancy progresses (Chapman & Frankel, 2003, p10-11). An important aspect of CRISPR 

to consider with regard to the ethical status of a human embryo is that, when compared to 

other reproductive technologies like in vitro fertilization (IVF) and preimplantation genetic 

diagnosis (PGD) that produce excess embryos and discard the ones that are not selected for 

implantation, CRISPR may, if the single-embryo protocol is utilized, preserve an embryo 

rather than producing excess and discarding the ones that are not selected. CRISPR “might 

ultimately lead to far fewer embryos being destroyed for reproductive purposes” (Savulescu 

et al., 2015, p478). Viewed in this way, GGM might indeed increase human dignity given 

that a genetic disability, still considered something that ought to be prevented, would no 

longer be more important than the future life of an embryo.9 So while dignity remains a 

difficult concept to articulate precisely, I have now discussed several potential objections 

involving this notion. I do not believe that any of them are sufficient to suggest that we 

should not proceed with CRISPR.  

I have so far introduced and responded to three major objections to CRISPR and 

GGM that concern this practice on a specified, individual basis. These objections detailed 

ways that individuals might be harmed by CRISPR, namely involving personal identity, 

consent, and human dignity. I now turn to larger scale objections having to do with harms 

that may exist for greater society and the human population. These are, in my opinion, the 

most important objections that can be raised against CRISPR.  

 

3.4 Disability  
One important concern about a potential societal consequence of GGM is how we 

might come to see disability. This is often referred to as the “expressivist” argument. The 

objection states that we risk altering the way in which society regards disabled people 

because the use of GGM might imply that such people should never have been brought into 

                                                
9 Of course, it is possible that GGM may require a multiple-embryo protocol. Additionally, significant research 
is required before GGM will be safe enough to apply in humans and this research will undoubtedly utilize 
human embryos, although most often non-viable ones. There are people who object to any procedures that entail 
embryo death. These people must then also condemn IVF and PGD. However, “relatively few people appear to 
object to IVF, which has become a frontline treatment for infertility” (Smith et al., 2012, p492). It should also 
be noted that an objection to the destruction of embryos in research is not an objection to GGM in principle.  
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existence in the first place (Knapton, 2015). The idea of working towards the elimination of 

disabilities might constitute a form of discrimination against the disabled. Some worry that 

the impact of the attitude toward disability that accompanies a commitment to GGM might be 

very far-reaching. While this objection has been most prominent in discussions concerning 

alterations to the human germline generally, I will consider it here specifically in the context 

of CRISPR technology.  

I will begin by pointing out that these objections are not unique to CRISPR or to 

GGM technologies. Concern about how reproductive technologies might affect the way that 

society views disability is relevant in the context of the now relatively commonplace 

technologies of IVF and PGD as well, these being technologies that involve embryo selection 

as a tool for avoiding the birth of children with specific genetic conditions or characteristics. 

However, this does not constitute a reason to avoid addressing the objection in the context of 

CRISPR. What is important to consider is the message being conveyed by the action of 

germline genetic editing and whether this message is unambiguously a message that 

condemns disability. GGM involves decisions made on an individual basis, by parents about 

and for their children. Jackie Scully argues that “[i]t is by no means certain that decisions 

made on the part of individual patients would be generally understood as a “message,” and in 

fact the biggest flaw in the expressivist argument is the lack of empirical evidence to prove 

that anything of the kind occurs” (Scully, 2006, p187). However, even without empirical 

evidence, the very real possibility remains that the use of CRISPR would be understood as a 

message, particularly if use of the technology became widespread enough, so it is important 

to consider what this message might be.  

I argue that preventing disability through CRISPR does not indicate that those who do 

have disabilities are in any way worthy of less respect or dignity, not deserving of full 

membership in society, or that they should not exist. In decisions to edit a disability out of a 

genome, the driving consideration is likely interest in providing for that embryo the greatest 

opportunity to flourish once he or she is born and grows in the world. Serious genetic 

disabilities often impair a person’s ability to take advantage of available opportunities and 

pursue his or her interests. Consequently, “[w]e devalue disabilities because we value the 

opportunities and welfare of the people who have them. And it is because we value people, 

all people, that we care about limitations on their welfare and opportunities” (Buchanan et al., 

2001, p278). Devaluing disability does not entail devaluing disabled people.  

In response to the expressivist argument, some point to comparisons with other forms 

of medical treatment. Treating curable illness is not generally seen as any sort of slight 
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against or unfairness to those who suffer from incurable diseases (Harris, 2010, p96). 

Returning to the rubella example used previously, the woman’s decision to postpone 

conception does not entail that if the child were to be born with an impairment that the child 

would not be worthy of equal respect and dignity (Buchanan et al., 2001, p274). To prefer to 

have a child without a disability is not equivalent to preferring those who do not have 

disabilities as persons (Harris, 2010, p96). GGM does not presuppose that people with 

disabilities should not exist. One can certainly be motivated by a desire to remove potential 

limitations for a person’s potential to flourish without believing that the person’s life would 

not be worth living if they did have the limitation or that only genetically perfect individuals 

should exist (Buchanan et al., 2001, p275).  

Furthermore, as was already briefly mentioned with regard to human dignity, CRISPR 

prioritizes the lives of those who might otherwise have been born disabled in a way that other 

reproductive technologies might not. Often in prenatal genetic testing, a disability trait is one 

of the most important pieces of information that is being looked for. In the context of PGD, 

where genetic defects within embryos that have been created through IVF are discovered, this 

information might likely override the life of a particular embryo and cause prospective 

parents to select a different, non-affected embryo. In the context of CRISPR, on the other 

hand, the disability gene is still considered very important but it no longer overrides the 

future life of the embryo because it can be edited out.  

To place this discussion in clearer context, it is important to remember that many 

disabilities and impairments are not genetically based. The use of CRISPR to remove 

disability genes will not, in any way, eliminate disability from the human population, even if 

it is successfully able to eliminate certain serious genetic diseases. These serious genetic 

diseases I am discussing here, as I mentioned in section 1, include diseases like Duchenne 

Muscular dystrophy, which causes the deterioration of muscles to the point of death, and 

Tay-Sachs disease, which causes the progressive deterioration of nerve cells and often results 

in death by the age of four. I argue that the elimination of these diseases will serve to only 

improve the lives of those who would otherwise suffer from them, which is undeniably a 

positive thing.  

However, I do acknowledge the above concern as being very real. None of what I 

have argued should cause us to overlook that some non-disabled people do devalue disabled 

people. Some people with disabilities are discriminated against and some do not have access 

to the resources they should have and need. At the same time, it is also true that some people 

with disabilities lead more fulfilling lives than some people who do not have disabilities 
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(Buchanan et al., 2001, p279). Issues of discrimination and disability rights are incredibly 

important and should not be downplayed, however I suggest here that CRISPR used for the 

prevention of genetic disease will not, as many people worry, cause discrimination towards 

those with disabilities to worsen and it is therefore not an adequate reason to be opposed to 

CRISPR.  

 

3.5 Eugenics 
Some of those who argue for the expressivist criticism draw parallels between the 

idea of GGM and practices of eugenics from the past. They see the idea as a method for 

excluding individuals who have ‘bad genes’ (Buchanan et al., 2001, p261). In a letter to 

Science, Robert Pollack brought this objection into the context of CRISPR and wrote, “this 

opening to germline modification is, simply put, the opening of a return to the agenda of 

eugenics: the positive selection of “good” versions of the human genome and the weeding out 

of “bad” versions, not just for the health of an individual, but for the future of the species” 

(Pollack, 2015, p871). Over the past century, the scope of efforts to influence and control 

human evolution has narrowed from populations, to individuals, to individual genes, and 

now, thanks to CRISPR technology, to single letters within our DNA strands (Comfort, 

2015). Many find this deeply troubling.  

To address this objection, it is important to examine the definition of the word 

‘eugenics’, which can be understood in different ways and involves disagreement about how 

far the concept should be extended. One definition refers specifically to social or 

governmental policies that aim at improving the human gene pool, while another definition 

may refer to any decision, including decisions made by individual parents, about what sorts 

of children will be born (Glover, 2006, p28). Therefore, depending on how we define 

eugenics, using CRISPR to modify the human germline may indeed fit into this category.  

The eugenics practices of human history were largely abhorrent. They often included 

blatant race and class discrimination, segregation, and, sterilization of vast numbers of people 

who were thought to have inferior genes. Still worse were the eugenics that took the form of 

“racial hygiene,” became a major part of Nazi doctrine, and lead to the murders of millions of 

people in the Holocaust (Buchanan et al., 2001, p28). Today’s genetics research and 

technological advancements are consequently proceeding in the shadow of the eugenics of 

our past. When a technology or practice is suggested to be associated with genotypic 

prevention, when it offers the ability to “improve” the genes of those who are born into this 

world, “it inherits all the history, assumptions and moral liability of [the concept of 

eugenics]” (Juengst, 1995, p1597) – as it should. The importance of remembering this ugly 
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past and being wary when a new idea strays dangerously close to it cannot be overstated. We 

have very good reason to be apprehensive to the point of total resistance when a technology 

is associated with eugenics. As biotechnological advances make it increasingly possible in 

medical contexts to make decisions about the kinds of people who are born, we absolutely 

should be cognizant of potential immoral ways the technology could be used.  

In the case of CRISPR to prevent serious genetic disease, I argue that we should 

proceed with caution but not oppose the idea outright. Horrible atrocities have been 

committed in the past in the name of eugenics, however, as deplorable as much of the 

eugenic program from our history was, it seems that there is something unobjectionable about 

the bit of the motivation that seeks to provide future generations with genes that might allow 

their lives to go better (Buchanan et al., 2001, p60). Modern medicine, after all, strives to 

reduce the prevalence of, and even eradicate where possible, diseases in the global 

population. This goal is based largely on the principle of beneficence and is not usually 

considered problematic. A parallel can be drawn between CRISPR to prevent genetic disease 

and the introduction of vaccination, which has hugely reduced the incidences of certain 

diseases, such as polio, in the world population. CRISPR, like vaccinations, would benefit 

both the individual and the larger group, and therefore, some see the technology simply as a 

new level of disease prevention (Bourne, Douglas, & Savulescu, 2012, p42). However, unlike 

vaccination programs, the idea of reducing the prevalence of genetic disease is not an 

adequate reason for infringing on a person’s reproductive autonomy and thus encouraging 

them or coercing them into using CRISPR to remove disease genes from their offspring’s 

genetic makeup.  

Recall from above that the ability to make free, uncoerced choices as a prospective 

parent is an essential element of procreational autonomy. It may be possible to accept a kind 

of genotypic prevention on an individual, parental level, while simultaneously rejecting 

larger, regulated public health eugenics (Nordgren, 2001, p221). Within this kind of 

framework, individual choices would influence who gets to be born. It would be a matter of 

personal choice, not state order. This is similar to a version of procreative autonomy 

sometimes referred to as Liberal Eugenics. Savulescu points out that “liberal eugenics is a 

permissive view that would allow parents to influence the nature of their children according 

to their own conception of the good.” (Savulescu, 279, 280).  

The intention and motivation that dominates parental and liberal eugenics is not 

ethically problematic. It is out of concern and value for all people that we might devalue 

disability conditions that limit opportunities and welfare. As Jonathan Glover has noted, 
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when parents make the decision to prevent a disability, “[i]nstead of the subordination of the 

individual to the social Darwinist struggle for survival, there is compassion for the future 

child. These parental choices are compatible with the attitude of equality and respect for 

everyone” (Glover, 2006, p28). Furthermore, it is worth noting that the values of those who 

were behind many of the worst eugenics periods of our past were entirely different from the 

values of most parents who may want to have a child that does not have a genetic disease. 

Utilizing CRISPR “to have a child without certain disabilities need not come from any idea 

that disabled people are inferior. Nor does it entail that the world, or the gene pool, should be 

cleansed of disabled people” (ibid). These notions are a large part of what made the eugenics 

of the past so reprehensible and wrong. Allowing a prospective parent a choice concerning 

CRISPR in no way presupposes these values.  

This being said, I certainly acknowledge that there are very real potential uses of 

CRISPR technology that could bring us back towards the abhorrent eugenics of our past. It is 

very possible that a tendency toward non-therapeutic gene modification may give more 

strength to the eugenics objection. However, within the limits of free and individual parental 

choice on the use of CRISPR to prevent genetic disease in individual at-risk future children, I 

believe that GGM can easily avoid going in this direction.  

 

3.6 Justice 
The final objection to CRISPR and GGM that I will consider here concerns justice, 

which is the fourth principle from the Beauchamp and Childress framework. I address this 

principle here and not in section 2 because, in the literature on this topic, issues concerning 

justice are most often used as an objection to GGM. I aim to reply adequately to these 

objections here and also to show how CRISPR may in fact be completely in line with our 

obligations of justice.  

I will begin with the justice objection, which has been raised against GGM 

technologies in general. Given that genetic alterations will likely be very expensive, at least 

at first, it is probable that they will only be available to the relatively affluent. Some worry 

that this is unfair in terms of equality and unjust in the sense that it may increase existing 

social inequalities (Smith et al., 2012, p508). In applying this objection specifically to 

CRISPR, an important question to consider, therefore, is whether using CRISPR for GGM is 

compatible with the requirements of justice.10  

                                                
10 There are also considerable social and distributive justice issues that should be considered as we contemplate 
the resources that will be required to develop this technology further. As Audrey Chapman points out, if gene 
therapy technologies are developed using public funds, the invested resources will likely come at the expense of 
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As with any new medical technology or treatment, the ideal situation would allow for 

fair access for everyone. The fact that substantial inequalities exist in terms of global health is 

not an adequate reason for curbing the development of new treatments. There is certainly 

reason to oppose the escalating costs of medicine, but it is also important to realize that “new 

products and procedures need to start somewhere if they are to get anywhere” (Harris, 2010, 

p31). If new treatments are not allowed to develop then the possibility of wide access to the 

benefits of these treatments is impossible. In the same way that vaccine programs have grown 

considerably in terms of access, it is possible that one day GGM technologies may be 

available on a wide scale as well (Smith et al., 2012, p508). One of the amazing features of 

CRISPR is how inexpensive it is to use in a laboratory setting, relative to previous GGM 

technologies. The hope that CRISPR might one day be widely available for clinical 

application, therefore, may not be all that idealistic. However, unlike vaccination programs, I 

argue that GGM should not be encouraged or enforced but rather should be available to 

parents as a free choice. The expanding of access, after all, has occurred with other sorts of 

innovations that began as luxury items, mobile phones and internet access for example (ibid., 

p509). Of course it cannot be denied that massive and unacceptable health and health access 

inequalities currently exist around the world, and the justice concern is therefore completely 

relevant. However, rather than this being a reason to oppose CRISPR, instead it should be 

seen as the foundation for an obligation to attempt to ensure justice and equitable access in 

the development of this technology.  

Alternatively, there also exists an argument that using CRISPR to prevent genetic 

disease may actually work to increase equality of opportunity, a specification of the principle 

of justice. Of course, the traditional view is that natural assets are not in the domain of 

justice, but along with the development of recent biotechnology, this notion is starting to be 

challenged. Some have suggested that justice may encourage us to intervene and compensate 

for bad luck in the natural lottery by attacking natural inequality directly rather than by 

intervening only in the social lottery (Buchanan et al., 2001, p64). The central moral 

importance, in terms of justice, of preventing and treating disability and disease in healthcare, 

according to Norman Daniels, “derives from the way in which protecting normal functioning 

contributes to protecting opportunity” (Daniels, 2001, p3). None of us chooses the genes that 

we are born with so it therefore feels as though those who have been born with such severe 
                                                                                                                                                  
other social investments. On the other hand, if it is funded privately, it will probably be very expensive and 
corporate investment will skew the development in favor of the most profitable and not necessarily the most 
beneficial forms of germ-line therapy (Chapman & Frankel, 2003, p133-134). These are significant issues that 
must be considered as this technology progresses, however, they do not constitute an objection to GGM to treat 
disease in principle. I therefore will not discuss these issues here.  
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physical limitations have been the victims of bad luck in the natural lottery. The suggestion is 

that utilizing CRISPR to edit out disease genes might even the playing field in terms of 

access to opportunity. Consequently, while the justice objection to CRISPR is significant and 

touches on important aspects of the current state of our world that should not be overlooked, I 

argue that issues of justice do not provide a reason to be opposed to using CRISPR for GGM 

in principle.  

The final three objections that were discussed in this section – disability, eugenics, 

and justice – are, I believe, the most important objections that can be raised against CRISPR 

and germline gene modification. They each raise very valid points about potential negative 

consequences of the introduction of CRISPR. This technology should only be accepted if 

these negative consequences can be adequately prevented. I have argued here, however, that 

none provides an adequate reason to oppose the use of CRISPR in principle for the 

prevention of serious genetic disease.  

 
 

4. The Biggest Challenge Moving Forward with CRISPR 
CRISPR has enormous potential as a biotechnology. It has already been used to 

modify the genomes of virtually all standard model plants and animals that are being studied 

in laboratories (Sternberg & Doudna, 2015, p568), and the science is only accelerating. The 

technology’s versatility and specificity, which are two of its biggest strengths, are also some 

of the features that raise the most reason for concern. CRISPR has the potential to be used in 

humans for purposes far beyond the prevention of genetic disease.  

It does seem as though many of the arguments presented in section 2 in favor of 

utilizing CRISPR in the treatment of genetic disease may quite easily be adapted to support 

the use of this technology for non-therapeutic or enhancement purposes. It may, for instance, 

be considered beneficent to improve an embryo’s chances of flourishing by enhancing its 

genes. It may be considered an instance of respecting reproductive autonomy to allow parents 

to make choices regarding the genetic enhancement of their children. In terms of justice, if 

we can consider inheriting a genetic disease to be bad luck in the natural lottery, could we 

also see being born shorter than average, for example, as a correctable disadvantage that 

results from bad luck in that same natural lottery? These could possibly be extensions of the 

arguments above and there are certainly people who argue in favor of genetic enhancement 

(Harris, 2015; Savulescu & Kahane, 2009). Some pro-enhancement philosophers argue that it 

is our moral obligation to use whatever technology is available to us to produce the best 

descendants possible (Smith et al., 2012). I do not support this view.  
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I addressed several objections to CRISPR for GGM above, however I supported my 

responses in the context of using this technology for the prevention of serious genetic disease. 

It is not at all clear that these responses would be adequate to justify genetic enhancement. 

The issue of consent, for instance, is far more straightforward when we consider interventions 

that address health and disease than it is when considering interventions that may address 

other kinds of physical or superficial characteristics. The practice of gene enhancement may 

work to reinforce messages to society about what kinds of physical appearances and 

characteristics are considered more “attractive” or “desirable”. Utilizing genetic enhancement 

on some people in society and not others may widen inequalities, especially if the technology 

is adapted to improve characteristics to make people more competitive in academic or work 

environments.  

A very serious question to consider as CRISPR develops is whether use of this 

technology can, in practice, be limited to the prevention of disease, the cases I have 

advocated in this paper. This is, I assert, the biggest challenge that we face moving forward 

with CRISPR, and it is a prominent worry for many of those who object to this technology. It 

is quite possible that appropriate limits can be established and respected, however this serious 

question remains to be answered.11 I will therefore finish with this cautionary note concerning 

this technology and its potential to spin out of control. CRISPR has tremendous potential for 

the prevention of serious genetic diseases, something that I am in full favor of, however, it 

also has the potential to be used for many other purposes. We must be sure we can control 

CRISPR before we begin to use it.  

 
 
5. Conclusion 

CRISPR may, in the future, be used to modify the human germline. The technology 

that might allow us to do so is at our fingertips, and therefore serious practical and ethical 

consideration is warranted. For the purposes of this discussion, I have set aside the very real 

and important concerns involving safety that currently exist when it comes to modifying the 

human genome. These concerns are important and must be addressed before we can hope to 

truly consider the option of GGM therapies for humans.  

In this paper, however, my focus has been on the broader ethical issues surrounding 

CRISPR and GGM. I have argued that using this technology for the prevention of serious 

genetic diseases is, in principle, ethically acceptable and should be allowed. I argued that the 
                                                
11 Additionally, while the germline gene editing conversation is currently taking place largely in a Western 
democratic context, it will also be important to consider the role this kind of technology might have in Non-
Western countries, particularly those with authoritarian governments.  
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use and goals of GGM can be supported by the principles of beneficence and autonomy and 

also that if the individual decisions to utilize CRISPR become widespread, we may see 

benefits for future generations of humans collectively. I also discussed and responded to six 

major objections to GGM, which included concerns relating to identity, consent, human 

dignity, disability, eugenics, and justice. All of these objections raise important issues that are 

certainly worth considering in the context of human germline modification, however, I 

argued that none provides an adequate reason for opposing CRISPR for the treatment of 

serious genetic diseases. There are, of course, serious practical obstacles that must be 

overcome before GGM of humans can move forward. The concern about germline gene 

therapies inevitably leading to germline gene enhancement is a crucial issue that must be 

addressed. Whether it is, in fact, possible and feasible to restrict use of CRISPR to 

therapeutic uses is yet to be determined. However, if these obstacles are overcome, this 

technology has the potential to do wonderful and amazing things with regard to treating and 

preventing genetic disease and we ought to support it.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

33 

References 
Baltimore, D., Berg, P., Botchan, M., Carroll, D., Charo, R. A., Church, G., ... & Greely, H. T. (2015). A 

prudent path forward for genomic engineering and germline gene modification. Science, 348(6230), 
36-38. 

 
Beauchamp, T. L., & Childress, J. F. (2013). Principles of Biomedical Ethics (7th ed.). New York: Oxford 

University Press. 
 
Bhave, V. (2015, November 27). The Applications and Ethics of Gene Editing. Princeton Journal of Bioethics. 

Retrieved April 17, 2016, from http://pjb.mycpanel2.princeton.edu/wp/index.php/2015/11/27/the-
applications-and-ethics-of-gene-editing/ 

 
Boardman, F. (2016, April 11). Identity, disability and the genome. BioNews. Retrieved April 17, 2016, from 

http://www.bionews.org.uk/page.asp?obj_id=638169 
 
Bourne, H., Douglas, T., & Savulescu, J. (2012). Procreative beneficence and in vitro gametogenesis. Monash 

bioethics review, 30(2), 29. 
 
Buchanan, A., Brock, D. W., Daniels, N., & Wikler, D. (2001). From chance to choice: Genetics and justice. 

Cambridge University Press. 
 
Chapman, A. R., & Frankel, M. S. (Eds.). (2003). Designing our descendants: the promises and perils of genetic 

modifications. JHU Press. 
 
Collins, F. S. (2015). Statement on NIH funding of research using gene-editing technologies in human embryos. 

National Institutes of Health. Available at: https://www.nih.gov/about-nih/who-we-are/nih-
director/statements/statement-nih-funding-research-using-gene-editing-technologies-human-embryos 

 
Comfort, N. (2015). Can we cure genetic diseases without slipping into eugenics? Nation Magazine. 
 
Corrigan-Curay, J., O'Reilly, M., Kohn, D. B., Cannon, P. M., Bao, G., Bushman, F. D., ... & Sadelain, M. 

(2015). Genome editing technologies: defining a path to clinic. Molecular therapy: the journal of the 
American Society of Gene Therapy, 23(5), 796. 

 
Daniels, N. (2001). Justice, health, and healthcare. American Journal of Bioethics, 1(2), 2-16. 
 
Doudna, J. A., & Charpentier, E. (2014). The new frontier of genome engineering with CRISPR-Cas9. Science, 

346(6213), 1258096. 
 
Genetic Alliance UK. (2014, December 1). Incidence of genetic disorders. Retrieved April 20, 2016, from 

http://www.geneticalliance.org.uk/education3.htm 
 
Glover, J. (2006). Choosing children: genes, disability, and design: genes, disability, and design. Oxford 

University Press, UK. 
 
Harris, J. (2010). Enhancing evolution: The ethical case for making better people. Princeton University Press. 
 
Harris, J. (2015). Germline manipulation and our future worlds. The American Journal of Bioethics, 15(12), 30-

34. 
 
Heller, J. C. (2000). Why Human Dignity Should Not Keep Us from Genetically Engineering Our Children. In 

G. Stock & J. Campbell (Eds.), Engineering the Human Germline (pp. 135-137). New York: Oxford 
University Press. 

 
Hope, T., & McMillan, J. (2012). Physicians’ duties and the non-identity problem. The American Journal of 

Bioethics, 12(8), 21-29. 
 
Jasanoff, S., Hurlbut, J. B., & Saha, K. (2015). CRISPR Democracy: Gene Editing and the Need for Inclusive 

Deliberation. Issues in Science and Technology, 32(1), 37. 
 
Juengst, E. T. (1995). “Prevention” and the goals of genetic medicine. Human Gene Therapy, 6(12), 1595-1605. 



 

34 

 
Kaminski, R., Chen, Y., Fischer, T., Tedaldi, E., Napoli, A., Zhang, Y., ... & Khalili, K. (2016). Elimination of 

HIV-1 Genomes from Human T-lymphoid Cells by CRISPR/Cas9 Gene Editing. Scientific reports, 6. 
 
Kant, I. (1997). Groundwork of the Metaphysics of Morals (1785). Immanuel Kant: Practical Philosophy, 80. 

Knapton, S. (2016, February 1). British scientists granted permission to genetically modify human embryos. The 
Telegraph. Retrieved February 2, 2016, from http://www.telegraph.co.uk/news/science/science-
news/12133410/British...ientists-granted-permission-to-genetically-modify-human-embryos.html 

 
Lander, E. S. (2015). Brave new genome. New England Journal of Medicine, 373(1), 5-8. 
 
Lanphier, E., Urnov, F., Haecker, S. E., Werner, M., & Smolenski, J. (2015). Don't edit the human germ line. 

Nature, 519(7544), 410. 
 
Liang, P., Xu, Y., Zhang, X., Ding, C., Huang, R., Zhang, Z., ... & Sun, Y. (2015). CRISPR/Cas9-mediated gene 

editing in human tripronuclear zygotes. Protein & cell, 6, 363-372. 
 
Long, C., McAnally, J. R., Shelton, J. M., Mireault, A. A., Bassel-Duby, R., & Olson, E. N. (2014). Prevention 

of muscular dystrophy in mice by CRISPR/Cas9–mediated editing of germline DNA. Science, 
345(6201), 1184-1188. 

 
Lundberg, A. S., & Novak, R. (2015). CRISPR-Cas Gene Editing to Cure Serious Diseases: Treat the Patient, 

Not the Germ Line. The American Journal of Bioethics, 15(12), 38-40. 
 
Macklin, R. (2003). Dignity is a useless concept. BMJ, 327, 1419-20. 
 
Mauron, A. (1996) The human embryo and the relativity of biological individuality. In Evans, �ed. Conceiving 

the Embryo. Martinus Nijhoff Publishers, pp. �55–74.  

McCarthy, M. (2015). Scientists call for moratorium on clinical use of human germline editing. BMJ, 351, 
h6603. 

 
Moseley, R. (1991). Commentary: maintaining the somatic/germ-line distinction: some ethical drawbacks. 

Journal of Medicine and Philosophy, 16(6), 641-647. 
 
Nordgren, A. (2001). Responsible Genetics: The Moral Responsibility of Geneticists for the Consequences of 

Human Genetics Research (Vol. 70). Dordrecht: Kluwer Academic. 
 
Parfit, D. (1984). Reasons and persons. Oxford Paperbacks. 
 
Pollack, R. (2015). Eugenics lurk in the shadow of CRISPR. Science, 348(6237), 871. 
 
Rawls, J. (1999). A theory of justice. Harvard University Press. 
 
Robertson, J. A. (1998). Oocyte Cytoplasm Transfers and the Ethics of Germ‐Line Intervention. The Journal of 

Law, Medicine & Ethics, 26(3), 211-220. 
 
Ryan, A. (1999). Eugenics and Genetic Manipulation. In J. Burley (Ed.), The Genetic Revolution and Human 

Rights (pp. 125-132). New York: Oxford University Press. 
 
Salvi, M. (2001). Shaping individuality: human inheritable germ line gene modification. Theoretical medicine 

and bioethics, 22(6), 527-542. 
 
Sandel, M. J. (2004, April). The Case Against Perfection. The Atlantic. Retrieved April 12, 2016, from 

http://www.theatlantic.com/magazine/archive/2004/04/the-case-against-perfection/302927/ 
 
Savulescu, J., Hemsley, M., Newson, A., & Foddy, B. (2006). Behavioural genetics: Why eugenic selection is 

preferable to enhancement. Journal of Applied Philosophy, 23(2), 157-171. 
 



 

35 

Savulescu, J., & Kahane, G. (2009). The moral obligation to create children with the best chance of the best life. 
Bioethics, 23(5), 274-290. 

 
Savulescu, J., Pugh, J., Douglas, T., & Gyngell, C. (2015). The moral imperative to continue gene editing 

research on human embryos. Protein & cell, 6(7), 476-479. 
 
Schulman, A. (2008) Bioethics and the Question of Human Dignity. In President's Council on Bioethics (US) 

(2008). Human Dignity and Bioethics: Essays Commissioned by the President’s Council on Bioethics 
(pp. 3-18). Washington DC. 

 
Scully, J. L. (2006). Inheritable genetic modification and disability: Normality and identity. In J. E. Rasko, G. 

M. O'Sullivan, & R. A. Ankeny (Eds.), The Ethics of Inheritable Genetic Modification (pp. 175-192). 
Cambridge University Press. 

Smith, K. R., Chan, S., & Harris, J. (2012). Human germline genetic modification: scientific and bioethical 
perspectives. Archives of medical research, 43(7), 491-513. 

 
Sternberg, S. H., & Doudna, J. A. (2015). Expanding the biologist’s toolkit with CRISPR-Cas9. Molecular cell, 

58(4), 568-574. 
 
United Nations Educational, Scientific and Cultural Organisation [UNESCO]. (1997), Universal Declaration on 

the Human Genome and Human Rights, available at: http://www.refworld.org/docid/404226144.html 
[accessed 14 April 2016] 

 
United Nations General Assembly (UNGA). (1966). International Covenant on Economic, Social and Cultural 

Rights (ICESCR), UN Doc. A/6316, entered into force January 3, 1976, art. 12. 
 
Wivel, N. A., & Walters, L. (1993). Germ-line gene modification and disease prevention: some medical and 

ethical perspectives. Science, 262(5133), 533-538. 
 




