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Introduction 

Recent developments in the area of biotechnology present a number of promising solutions 

for physical and mental disorders in human beings. Apart from introducing remedial measures 

to diseases that are genetic in origin, the new technology offers significant support for 

reproductive assistance, regenerative medicine, clinical diagnosis, predictive methods on 

predisposition to disorders, and drug development. Earlier methods of treatments for 

genetically inherited diseases were confined to the suppression of external symptoms, 

whereas the application of the gene transfer technology is likely to bring a permanent cure for 

genetic diseases, at the gene level. Treatment patterns are being developed for genetically 

caused diseases, such as, various types of cancer, Alzheimer’s, Down syndrome, muscular 

dystrophy, Huntington’s disease, cystic fibrosis, sickle cell anemia, hemophilia, and diabetes. 

However, the application of biotechnology is no more limited to the area of genetic diseases 

alone, and modern medicine, which has become more and more technologically dependent, 

puts great hope on gene transfer technology. Owing to its manifold therapeutic contributions, 

biotechnology is generally regarded as a source of hope in human sufferings and ailments. 

 

The application of gene transfer technology is not confined only to therapeutic purposes, but it 

might be used also for enhancement goals, such as, better physique, higher intelligence, 

longevity of life and control over degenerative processes, and emotional stability as well. 

Since the new technology offers a better control over the basic biological structure of human 

life it might be used also to reach ameliorative goals mentioned above. Further, everyone 

aspires for a perfect and happy life and desires the best possible conditions for their progeny, 

and it leads to the non-therapeutic uses of biotechnology. Accordingly, biotechnology may 

take the role to mold a better humanity, perfect and happy. 

 

Biotechnology, also known as Recombination DNA technology, sets its foundations in the 

science of genetics, molecular biology, biochemistry, bioinformatics, and bioengineering. As 

the term “recombination” implies, the new technology aims at rearranging the genetic 

structure of human organism, and the new combinations lead to new gene expressions. In this 

sense, biotechnology is an attempt to gain control over genes that were regarded to be away 

from any human interference. It is believed that the rearrangement of genetic constitution and 

human control over gene expressions would make it possible to produce desired results, 
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therapeutic or enhancing.  However, the propriety of human intervention into the genetic 

structure, the difficulty to exert absolute human control over random expressions of genes, 

and the probability of unforeseen impacts of modifications, raise serious questions. 

 

There are several ethical issues associated with human genetic modifications, either 

therapeutic or enhancing. Manipulations on genetic structure might bring serious impacts on 

individuals, the society, and also on the future generations. Further, several problems, such as, 

risk assessment concerning the application of the new technology, probability of human errors 

that might turn out to be devastating, deterministic treatment of humanity, justifiability of 

human intervention to the evolutionary process, conflict of interests, and the possibility of 

misuses, are to be addressed. Owing to promising contributions to cure several serious 

diseases, genetic modifications are being widely accepted on therapeutic grounds. However, 

the non-therapeutic application of genetic technology might not be justified on the same 

grounds, and it remains to be a gray zone for moral deliberations. Taking this cue the present 

study explores ethical implications of human genetic modifications for enhancement. 

 

Ethical evaluation of human genetic modifications for enhancement brings several issues that 

are to be addressed. First, the possibility to draw a demarcating line between therapy and 

enhancement is to be explored. Often it is found very hard to determine if a specific act of 

genetic modification is therapeutic or non-therapeutic. For instance, gene transfer method 

might be used to build up immunity against a specific disease. In one sense it is an 

enhancement, for it adds to our biological properties; in the other sense, it is a curative 

measure against the disease. Moreover, the putative difference between therapy and 

enhancement rests upon several real world factors that are to be well-considered. Again, if 

genetic modifications are ethically justifiable for therapeutic goals, i.e. they are indispensable 

to ensure human welfare, and to minimize human suffering, the same claims might be raised 

in favor of enhancement measures that might add to human welfare. Finally, specific ethical 

issues concerning the use of gene transfer technology for enhancement are to be addressed. 

Taking these issues into account the study focuses on three major goals, i.e. 1) to explore and 

analyze the major ethical issues concerning the use of human gene transfer technology in 

general and genetic enhancement in particular, 2) to verify the reliability of putative 

demarcation between therapy and enhancement, and 3) to propose ethical guidelines for non-

therapeutic human gene transfer technology. 
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The study is divided into five chapters. The first chapter presents a scientific exposition of 

human genetic modifications. It elucidates the structure of genes, its functions and 

expressions, and the possibility of errors—known as genetic disorders—that can happen to 

gene expressions. Further, the chapter describes the goals of human genetic modifications, the 

methods that are used, two major types of modifications, and their possible outcomes. The 

second chapter introduces the debate over the two possible applications of human genetic 

modifications, namely, therapeutic and enhancing. While the former group of modifications 

are made on curative grounds the latter aims at improving specific human properties. The 

determinants and the legitimacy of the demarcation between therapy and enhancement are 

also discussed in the chapter. The third chapter discusses the possibility of justifiable human 

genetic modifications. The discussion involves a brief sketch of the concepts of illness and 

normalcy, magnitude of permissible modifications, and the grounds for justifying potential 

risks. Major unresolved ethical issues concerning human genetic modifications in general and 

genetic enhancement in particular are addressed in the fourth chapter. The chapter presents a 

detailed exposition of the problem of uncertainty with regard to enhancing genetic 

modifications, our obligations to future generations, and the issues concerning justice, fairness 

and equality. Conclusions drawn from the discussion are presented in the final section. 
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Chapter One 

Human Genetic Modifications: A Brief Exposition 

Ethical assessment of human genetic modifications on enhancement grounds necessitates a 

brief discussion on the basic concepts of human genetics. In the past fives decades the science 

of Genetics has made a remarkable progress, which eventually uncovered the basic structure 

of life. Emergence of new branches of life sciences, such as molecular biology, biochemistry, 

bioinformatics, and bioengineering, has brought the scientific facts regarding human life into 

a better light. These sciences have given mankind the power to intervene into the “natural” 

structure of life and make considerable modifications to it. Human genetic modifications, as 

practical applications of the newly acquired knowledge, can be located in this context. 

Manipulation of human genetic structure, however, raises a number of ethical issues that 

claim immediate attention, and ethical assessment of these issues are to be supported with the 

scientific facts on genes and the technology of genetic modification. Accordingly, this chapter 

presents a brief discussion on the biological property of gene, its structure, expressions, and 

the possibility of errors in expressions that prompt human interventions. Further, the chapter 

explicates the act of genetic modification, its goals, methods, types, and the possible 

outcomes. 

 

1.1 Genes: structure and functions 

In the most general sense, genes are the basic units of heredity, which determine biological 

properties of any organism. Scientifically, genes are stretches of Deoxyribo Nucleic Acid 

(DNA) molecules in chromosomes mostly located in the nucleus of cells. Hereditary 

information is encoded as sequential arrangements of the components of DNA called 

“nucleotides,” and the functional unit of this arrangement is called Genes,
1
 which determine 

hereditary features and the whole structure of the organism. All biological functions, at the 

most basic level, are the result of biochemical reactions, or protein expressions, that are 

prompted by genes. Genes code for proteins in the triplet form of nucleotides, called 

“codons,” and codons are specific combinations of four nitrogenous bases, i.e. Adenine, 

Cytosine, Guanine, and Thymine. 

 

Biological information, encoded in genes, is passed from generation to generation through the 

division of cells. Cell divisions involve DNA replication and chromosome duplication. 
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Through the replication of DNA genetic information contained in the parental cell is 

transmitted to the daughter cells. Since human beings are born from meiotic—reductive—cell 

division they receive half of the 23 pairs of chromosomes from each parent, i.e. 23 from father 

and 23 from mother. Thus they receive a reconstituted, mixed, genetic material similar to both 

parents and identical to none.
2
 According to the “law of independent assortment”

3
 

innumerable possible combinations of traits are possible during fertilization, and they may 

add to the uniqueness of the progeny. In addition to the phenomenon of independent 

assortment, random changes that take place during cell divisions also add to the genetic 

variation of offspring. 

 

1.2 Genetic errors 

As mentioned above, genetic information is passed from generation to generation with 

significant changes. Changes that can happen to the genetic constitution are called 

“mutations,”
4
 and they appear either at the gene level or at chromosomes. Gene mutations are 

the alterations on individual genes caused by the changes in a few bases of nucleotide 

sequence of DNA to which these genes belong. Gene mutations can appear either from 

imperfect DNA replication, which is internal, or from external mutagens like radiation and 

chemicals; most of them are repaired by cellular enzymes. Diseases like hemophilia and 

sickle-cell anemia are caused by the mutations of a single gene.
5
 Further, genetic mutations 

are either dominant or recessive. While the former group of mutations is manifest, the latter 

one remains hidden. Chromosome mutations are the changes in chromosome number or 

chromosome structure, and they are brought either spontaneously or by external factors. 

Mutations in the chromosomal number are the result of irregular cell division that generates 

abnormal number of chromosomes within cells. For instance, Trisomy is a chromosomal 

mutation in which three copies of the same chromosomes are produced.
6
 Diseases such as 

Down syndrome, Klinefelter’s syndrome, and XXX syndrome, belong to this category. 

Structural mutations of chromosomes involve crossing over (break and join during synapsis), 

                                                                                                                                                          
1
 Lewin 2004, p. 2 

2
 Audesirk & Byers 2005, pp. 189, 203. During sexual reproduction, fusion of two gametes, one from each 

parent, reconstitutes a full component of genetic material, forming a genetically unique offspring that is similar to 

both parents, but identical to none.  
3
 The law of independent assortment is suggested by Mandel. The law states that “each pair of alleles segregates 

independently during gamete formation.” Campbell et al 2003, pp. 160-61 
4
 Alberts et al 2004, p. 5 

5
 Ibid. pp. 209-11 

6
 Ibid. pp. 670-71 
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deletion (loss of a segment of a chromosome), duplication (doubling of a segment of a 

chromosome), inversion (locating a chromosome segment in an inverted position), and 

translocation (changing the position of chromosome segments). 

 

Mutations may have both positive and negative impacts on any species. Positively, they have 

an evolutionary significance, because, evolution takes place through mutation, selection, and 

recombination. Advantageous mutations are preserved selectively, and this phenomenon is 

called “natural selection.”
7
 The preserved mutations enable new generations to adapt 

themselves to the changing environments, so that a better survival is ensured. However, most 

of the mutations are harmful to organisms as they bring serious impairments. In human beings 

they bring various genetic disorders that might result in tumors, different types of cancers, and 

diseases like down-syndrome and Duchene muscular dystrophy. The major goal of human 

gene transfer technology is to correct such disorders. 

 

1.3 Genetic modifications: goals, methods, and types 

Human genetic modifications imply the changes that are brought, using recombinant DNA 

Technology, upon the genetic constitution of human beings. As mentioned above genetic 

interventions are found helpful to rectify genetic mutations that lead to various disorders in 

human beings. Various genetic diseases that result from enzyme or protein defects are found 

to be the outcome of the mutations in the DNA or chromosomes. It is found that 11.1% of 

pediatric hospital admissions are for children with genetic disorders, and 12% of adult 

admissions are also for the same reason.
8
 It is hoped that several genetic diseases like 

Duchenne's muscular dystrophy, Huntington’s disease, hemophilia, cystic fibrosis, Tay-Sachs, 

and sickle-cell anemia might be cured by proper treatments at the gene level. Disorders such 

as, depression, schizophrenia, alcoholism, dyslexia, and several forms of cancer and lung 

diseases are found to be genetically predisposed;
9
 hence in need of genetic treatment. 

 

However, application of gene transfer technology is not confined to cure diseases that are 

genetic in origin, but gene transfer technology is found helpful to offer considerable solutions 

to diseases that are non-genetic. For instance, genetic technology might be used to control the 

rejection against newly implanted tissues and organs, or the progress of oncogenes that are 

                                                 
7
 Enger, Ross & Bailey 2007, pp. 261-64, 271 

8
 Doyle 2008 
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developed by non-genetic cancers. Apart from therapeutic uses gene transfer technology may 

be applied to modify specific biological properties of human beings, on non-therapeutic 

grounds. Such modifications, it is expected, can either promote certain human abilities and 

traits, or correct some undesirable features that are not the outcome of diseases. 

 

Gene transfer techniques involve directed and selective modification, insertion, and deletion 

of the genetic constituents. Deletion targets the removal of a defective or extra gene, which 

causes a specific disorder. Modification and insertion requires the introduction of correct 

genes in to proper loci. For this purpose genes are first cloned, i.e. several identical copies of 

genes are produced, by splicing DNA from an organism into a cloning vector, and later 

introduced into a host cell in which it may replicate. Restriction enzymes
10

 are used in this 

process so that specific nucleotide sequences in DNA that constitute signals for gene 

expressions are properly recognized. Later these genes are introduced into required positions 

with the support of cleaves that are made at specific points. Usually micro injection method 

and viral vectors are used in this regard. Methods such as, Polymerase Chain Reaction 

(PCR),
11

 i.e. the technique that amplifies millions of identical copies of any given segment of 

DNA, hybridization,
12

 i.e. the technique to mix the complimentary nucleic acid sequences, 

and DNA sequencing,
13

 i.e. deciphering the sequence of bases in a DNA fragment, are found 

helpful to make modification processes smooth and precise. 

 

Considering their nature and extent two types of genetic modifications are found possible: i.e. 

somatic cell modifications and germ-line manipulations. The former group of modifications 

are made upon somatic cells that are non-reproductive, whereas the latter type of 

modifications are on germ-line cells that are reproductive. Somatic cell manipulations bring 

genetic modifications to an individual, but these changes do not affect her/his progeny. Stated 

otherwise, the impacts of somatic cell genetic modifications are confined to the individual 

who undergoes the modification process. Germ-line genetic modifications, on the other hand, 

affect both to the individual and her/his progeny, because, the corrections on germ cells are 

carried over to the future generations that are produced from the germ cells. Since the effects 

                                                                                                                                                          
9
 Bourgaize, Jewell, & Buiser 2000,  p.103 

10
 Tamarin 2002, pp. 360-61 

11
 Campbell & Reece 2002, pp. 382-83; Albert et al 2004, pp. 347-51 

12
 Albert et al 2004, pp. 336-40; Campbell & Reece 2002, p. 379, 384 

13
 Campbell & Reece 2002, pp. 390-91;  Albet et al 2004, pp. 331-35. 
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of germ-line genetic modifications are not confined to the person, upon whom they are made, 

but they might affect also the future generations about which we know nothing, germ-line 

interventions invite serious debate. At present, only somatic cell modifications are attempted 

on human beings, and germ-line interventions remain controversial. 

 

Paying attention to the two types of genetic modifications, and the two probable goals of these 

changes, it is possible to demarcate four kinds of human genetic interventions. 1) Somatic line 

genetic modifications for therapeutic purpose, 2) somatic line genetic modifications on 

enhancement grounds, 3) germline genetic interventions for therapeutic goals, and 4) germline 

genetic manipulations for enhancement.
14

 Here, the first and the third group of modifications 

aim at curing diseases that are triggered by genetic defects, and the second and the fourth are 

non-therapeutic and they are intended for improving specific properties of mankind. The 

present study discusses the ethical implications of genetic modifications for enhancement 

purposes, either at the somatic cell level or at the germline. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



10 

 

Chapter Two 

Gene Therapy and Genetic Enhancement 

 
The previous chapter discussed the possibility of using genetic gene transfer technology to 

treat genetic and non-genetic diseases and to improve biological properties of human beings. 

Gene therapy is looked at as a promising means to cure several genetic diseases that had been 

regarded as incurable. Due to this reason the therapeutic use of gene transfer technology got 

considerable support from bioethical circles. Non-therapeutic application of genetic 

modifications, however, is often considered to be ethically problematic. Accordingly, a 

serious debate over the two possible uses of gene transfer technology is found present in 

bioethical discussions. The present chapter explicates this debate, introduced as the 

“enhancement debate.” The chapter discusses the nature of gene transfer technology as a 

promising curative method, the significance of the enhancement debate, determinants of the 

demarcation between therapy and enhancement, and the legitimacy of the distinction between 

gene therapy and genetic enhancement. 

 

2.1 Gene transfer technology: a promising curative method 

Gene transfer technology is generally regarded as a promising means to cure genetic diseases. 

However, it is also believed that gene transfer technology may be helpful to bring 

considerable relief to diseases that are non-genetic in origin. For instance, it is found possible 

to use gene transfer technique to treat a number of non-genetic diseases such as multiple 

organ failure and cancers. However, the major goal of gene therapy is to offer remedy to 

diseases that are genetic in origin. Since the genetic diseases are not confined to the patient 

alone but carried over to the future generations a permanent eradication of the disease would 

be possible if and only if the genetic mutations that cause the diseases are corrected for once 

and ever. 

 

More than 4000 genetic diseases are identified by the modern medical science. Cystic fibrosis, 

diabetes, Down syndrome, Duchene muscular dystrophy, hemophilia, Huntington’s disease, 

phenylketonuria, Rh incompatibility, sickle cell anemia, tay-sachs, and thalassemia are 

prominent among these diseases
15

. Since these diseases are the expressions of defective genes 

they are generally regarded as genetic diseases. Cystic fibrosis is a recessive genetic 

                                                                                                                                                          
14

 Nordgren 1999, p. 8; Walters 1986, pp. 225-27  
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abnormality, which is an outcome of the mutation to the gene that transports chloride to lungs, 

pancreas, and other glands. It might result in respiratory infection, anemia, pneumonia, and 

many other problems and bring an early death of the patient. Diabetes mellitus is another 

common genetic disease which brings imbalanced production and use of insulin. It is not 

possible to treat different types of diabetes with insulin injections at a regular basis, and the 

only permanent solution is to fix the abnormalities by genetic interventions. Genetic diseases 

can be cured once for ever if we are able to correct the defective genes with genetic 

interventions. 

  

Down syndrome is another major genetic disease, which is a chromosomal disorder, found in 

one in 1050 individuals
16

. This genetic disorder causes mental retardation and cardiac 

problems. There are no remedial measures available for this disorder and the burden of 

impairments are partially managed with supportive equipments. The only permanent solution 

to this disorder is to correct the phenomenon of the presence of an additional copy of 

chromosome 21, which inevitably calls for the application of gene transfer technology. 

Degeneration of muscles and body is the symptom of Duchene muscular dystrophy resulting 

from the mutations to the DMD gene. U7 gene transfer technique, which involves delivery of 

DNA by a viral vector into cells of the patient, is found a promising method of treatment for 

this disorder
17

. Genetic treatments are being developed to cure hemophilia, an X-linked 

genetic disorder seen almost exclusively among males. The reason for its presence only in 

males is the following. Since males have only one copy of X chromosome the abnormality in 

X chromosome can certainly bring impacts on them. On the other hand, as females have two 

copies of X chromosome, hemophilia can affect them only if both copies are defective, and it 

is not usual. However, they can become carriers of this genetic disorder. Due to the absence of 

clotting factor hemophiliacs suffer from excessive bleeding, and the missing clotting factors 

may be supplied through gene transfer technique. 

 

One among 2500 individuals suffer from Huntington chorea, an inherited autosomal disorder, 

which affects central nervous system.
18

 Persons suffering from this genetic disease lose 

control over their bodily movements and exhibit intellectual deterioration and depression. 

                                                                                                                                                          
15

 Bourgaize, Jewell, & Buiser 2000, p. 96 
16

 Ibid. 
17

 Aurelie Govenvalle et al 2004, pp. 1796-99. 
18

 Bourgaize, Jewel & Buiser 2000, p.96. 
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Damage to the gene IT15 at the end of the short arm of chromosome 4 is identified as the 

cause of this neural defect
19

. Recent developments in the area of electronic implantation 

technology have brought a minimal relief to the patients suffering from Huntington. Extensive 

researches are made today to find a solution to this problem; brain tissue transplantation and 

pig cell implantation are some of them
20

. The most promising research in this field is on gene 

silencing which might prevent the progress of the defect. Another major genetic disease, 

phenylketonuria, is an enzyme deficiency to metabolize phenylalanine to tyrosine, and it 

results in neural disorders, brain damage, epilepsy etc. Although a careful diet can bring 

considerable improvement to patients suffering from this disease, a permanent solution is to 

correct the genetic defect at chromosome 12. 

 

One among hundred human fetuses might suffer from Rh incompatibility. Here, the red blood 

cells of the fetuses might be coated with immunoglobulin antibody received from mother and 

it happens to be in conflict with an antigen of paternal origin
21

. Such a condition might lead to 

the production of antibodies that are fatal to fetuses. High prevalence of this disorder 

necessitates extensive genetic researches in this field. Sickle cell anemia is another major 

genetic disease on which significant researches are made. This disease is caused by a single 

base alteration—Glutamine with Valine—in hemoglobin molecules
22

. This alteration makes 

red blood cells deformed into sickle shape, preventing delivery of oxygen to different parts of 

body. Applying gene transfer technology it is hoped to correct the alteration with a normal 

amino acid.  

 

Gene transfer technology is a promising solution to Tay-Sachs and thalassemia, two recessive 

genetic defects. Genetic mutation at chromosome 15 is found to be the reason for Tay-

Sachs
23

, which leads to mental retardation and neurological defects. Thalassemia distorts 

production red blood cells and causes immediate death.
24

 To find a permanent solution to this 

disease extensive genetic researches are made today to develop marrow that produces healthy 

red blood cells. Apart from the few major genetic disease mentioned above gene transfer 

method is employed to treat several other diseases such as several types of cancers and 

                                                 
19

 W.L. Purves et al 2004, p.357 
20

 Gaia Vince. 2005, p. 10 
21

 Homeier 2005 
22

 Campbell et al 2003, p. 201 
23

 National Library of Medicine 2008 
24

 Cooley’s Anemia Foundation 2008 
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tumors, enzyme defects like ADA deficiency, muscular and bone degeneration like 

osteoporosis, and neurological defects such as Parkinson’s and Alzheimer’s.  

 

Although gene transfer technology is looked at as a means to several ailments the problem of 

uncertainty and possible side effects associated with genetic modifications raise serious 

objections against its application. It may be asked why we have to apply gene transfer 

technology at all, or is it not sufficient to use traditional methods of treatments? The answer to 

these questions is the following. Traditional methods of treatments for genetic diseases aim at 

minimizing the gravity of symptoms of given diseases or to reduce the intensity of suffering, 

and they are insufficient to bring permanent solutions to the problems. For instance, the 

diabetics are supplied with insulin injections that have a temporary effect. A permanent 

remedy to the problem is to correct the defective gene, which is linked to this disorder. A 

permanent cure to diseases that are genetic in origin would be possible if and only if the 

defective genes are corrected for ever, and this is the justification for employing genetic 

treatment measures. 

 

The use of gene transfer technology is not limited to cure diseases of genetic origin, but its 

applicability may be extended also to non-genetic disorders. For instance, gene suppressors 

are found helpful to control rejection of bodily implants, either from human beings or from 

transgenic organisms. Likewise bone marrow engineering could be very much helpful to any 

disease that needs production of blood. Gene transfer technology is helpful also to meet 

human reproductive demands, production of human hormones and insulin from other species, 

and also for producing antiviral and immunity enhancing factors. Thus, gene transfer 

technology presents a number of therapeutic applications. 

 

Moving a step ahead, gene transfer technology might be helpful also for improving specific 

biological properties of human beings, and it is found difficult to fix a demarcating line 

between therapy and enhancement. Bioethical discussions on human gene transfer technology 

present a serious debate over the moral acceptability of these two possible uses of the 

technology, and this debate is discussed in the following section. 
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2.2 Genetic enhancement 

Apart from curing diseases gene transfer technology may also be used to improve biological 

properties of individuals. It is possible that one may find a clear distinction between gene 

therapy and genetic enhancement. For instance, supplying missing clotting factors to a 

hemophiliac might be regarded as a therapeutic application of genetic technology; whereas, 

the use of gene transfer technique to improve body height of a person might not be called 

therapeutic. However, there are instances when the above mentioned distinction appears to be 

blurry and controversial. There are borderline cases that are not absolutely therapeutic or fully 

enhancing, and it is not that easy to determine when a genetic intervention ceases to be 

therapeutic. Further, it is not easy to judge enhancement measures to be inherently wrong. It is 

possible to argue that there is nothing morally wrong to produce individuals with superior 

skills as they are just normal as other individuals
25

. Due to these reasons the therapy—

enhancement debate has invited serious attention of bioethicists. 

 

The use of gene transfer technique for enhancement may be justified on its potency to 

contribute to the quality of human life; hence to the welfare of humanity in general. Better 

physique, charming bodily appearance, higher intellectual efficiency, and balanced emotional 

disposition are indeed desired by everyone, and nobody prefers a lower level of these 

properties.  The preference for a better quality of human life supports genetic interventions 

that might bring a better humanity having improved intelligence, more efficient physical 

features, resistance to epidemics, and a longer life expectancy. The quality of human life is 

improved either by eliminating disadvantageous genetic properties or by adding to the 

properties that are beneficent. An equally significant argument that favors enhancement 

measures is drawn from the evolutionary point of view. Accordingly, it is argued that 

improving biological properties of human beings might ensure a better survival and 

evolutionary progress of mankind.
26

 The supporters of this position argue that human beings 

are obliged to take an advantage of their advanced traits to ensure their own survival, and this 

argument is substantiated with the inherent tendency of all organisms to use of their traits and 

environments favorable to their survival. 

 

                                                 
25

 Starr 2000, p. 232 
26

 Savulescu 2007, pp. 525, 528-30 
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A major objection raised against the application of gene transfer technology on enhancement 

grounds is its possible eugenic impacts. The term eugenics, due to its historical backlog
27

, is 

generally understood in a negative sense, i.e. an outlook that promotes genetic favoritism. In 

the strict sense of the term eugenic implies “good origin.” However, the blame of genetic 

favoritism is found inherent in the original definition of the term proposed by Sir Francis 

Galton. According to Galton eugenics is “the science of improving human stock by giving the 

more suitable races or strains of blood a better chance of prevailing speedily over the less 

suitable.”
28

 Employing eugenic measures, the critics say, it is possible to “design” human 

persons as we need them to be. In this sense eugenic measures lead at least to a minimal 

degree of genetic determinism, that is, the properties of individuals are determined by a 

selective arrangement of specific genes, which is against freedom and dignity of persons. 

Further, we are not sure that the outcomes of eugenic interventions might be favorable in the 

long run. 

 

Another major objection raised in this regard is that genetic enhancement can turn out to be a 

challenge on social justice. This issue shall be discussed in chapter four. In the light of the 

principle of social justice it is argued that active human intervention into the genetic 

constitution of individuals can make natural inequalities that are imposed by the nature more 

severe and wider, and it becomes a violation of social justice. The economically advantaged 

might have an easy access to enhancement measures, the outcome of which is greater 

inequality and injustice in the society. Discriminations on the basis of genetic properties can 

become the new paradigm for social injustice, and such a social outlook may be called 

geneticization.
29

 It is feared that genetic enhancements might slip into genetic racism and the 

creation of a super race. 

 

                                                 
27

 The term eugenics implies “good in origin.” The eugenics theory, suggested by Sir Francis Galton, favors the 

racially best while advising to eliminate the racially weak. Eugenics has been the political ideology behind 

massive massacre on racial grounds that took place in the Nazi Germany, and also behind compulsory 

sterilization of the native in the United States, both took place at the first half of the 20
th

 century. The theory got 

support from many intellectuals of the time. Some of them are George Bernard Shaw, H.G. Wells, Charles 

Davenport, Henry Goddard, Graham Bell, George Eastman, and Theodore Roosevelt. Cfr. Singer 2006, p. xix; 

Bayertz 1994, pp. 39-58  

 
28

 Bourgaize, Jewell & Buiser 2000, p. 112 
29

 Ibid. p.28 
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Owing to these serious objections enhancement is often regarded as a moral boundary or 

moral signpost
30

that limits human interventions. Accordingly, genetic modifications are to be 

confined to the domain of treatment and the professionals are advised not to cross the 

boundary of enhancement, nor can the persons claim them on extra-therapeutic grounds. This 

injunction presumes that genetic modifications might be justified on curative grounds and not 

for adding something new to normal properties of persons, and there exists at least a rough 

distinction between therapeutic and non-therapeutic applications of gene transfer technology. 

However, the attempt to set a moral boundary, which draws a demarcating line between 

therapy and enhancement, is found problematic. 

 

2.3 The problem of demarcation   

It is not easy to make an unambiguous distinction between therapy and enhancement. We are 

not able to group genetic intervention methods into therapeutic and non-therapeutic 

categories. A specific modification that might be granted on therapeutic grounds can turn out 

to be an act of enhancement in another occasion.  For instance, supplying human growth 

hormone can save an infant that faces developmental defects, and the same hormone might be 

used as an easy way to develop athletic abilities. It implies that the demarcation between 

therapy and enhancement is not something clear, precise, and confined to the domain of 

biomedical science alone, but it involves several factors other than biomedical science and 

genetics. Murray presents three serious difficulties in making the demarcation.
31

 The first 

problem is that all interventions are enhancements in one sense, because, they are adding 

something to the original status of ones genetic constitution. Genetic modification for 

treatment is not an exception in this regard, for it is an enhancement to the self-curing 

property of ones physical nature. Any modification to the genetic frame is an addition in the 

strict sense. The second issue is related to clearly enhancement measures such as 

immunization procedures. They are clear addition to the resistance power of human bodies 

against certain possible disorders. The third problem is the possibility of “continuum” that 

might develop between therapy and enhancement. For instance, genetic treatment to cure 

deficiencies of children suffering from developmental disorders might turn out to be 

enhancements in the long run. Further, he adds that it looks unfair to treat gene transfer 

technology as enhancement while we use other means, such as physical exercises, meditation, 
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regulating food habit, etc. to improve our physical and mental wellbeing. Here, these 

measures are also employed to realize the same goal, i.e. enhancement, although the methods 

are different. 

 

The problems pointed out by Murray claim serious attention. It is almost impossible to 

introduce any treatment method, which does not add to the physical condition of the patient at 

the diseased stage. Accordingly, any treatment—either genetic or non-genetic—is an 

enhancement. It implies that objection against gene transfer technology for enhancement is in 

need of more justifiable grounds other than its goals. On the other hand, if a curative measure 

is justified on the benefits that are probable, it is not possible to reject gene transfer methods 

that bring the similar impacts. But, if the problem is not regarding the outcomes, but the 

nature of intervention, both therapeutic and non-therapeutic genetic interventions become 

equally objectionable. Stated otherwise, we are obliged to protect the given-ness of our 

genetic constitution irrespective of severe ailments and suffering. Further, it is not easy to 

reject genetic intervention for clearly enhancing goals, such as enhancing immunity, since 

safeguarding human life against potential threats is not wrong in itself. Again, if such 

enhancements appear as a continuum of treatments given to a patient the demarcation 

becomes more problematic and blurry. 

  

2.4 Legitimacy of the distinction 

Although a clear demarcation between gene therapy and genetic enhancement is rather 

difficult it seems indispensible to make some plausible distinction between them.
32

 It is found 

helpful to maintain a broader notion of the terms to make out this differentiation. As stated 

earlier, in the strict sense of the term enhancement might imply even therapeutic acts, and it is 

also possible to consider many an enhancement to be therapeutic if the absence of certain 

properties are regarded as impairments. Apart from borderline cases that lead to the debate 

there are instances undoubtedly therapeutic, and there are other instances that are 

enhancement indeed. For example, the use of genetic technology to suppress gene expressions 

to prevent the growth of cancerous tumors is certainly a therapeutic application beyond any 

doubt. At the same time exploring the possibility to change hair color, or developing the 

ability for vision in darkness, might be well regarded as using gene transfer technology on 
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enhancement grounds. Similar instances substantiate the inevitability to make out at least a 

viable distinction between therapeutic and enhancement use of gene transfer technology. 

 

The fact that therapeutic acts might turn out to be enhancements in other contexts points to a 

primary assumption supporting us to establish the therapy—enhancement distinction. At least 

we have to presume that gene transfer technology is “not wrong in itself.”  If such a 

presumption is found absent, it is also difficult to assert that the therapeutic use of gene 

transfer technology is morally permissible. However, it is already made clear that the use of 

gene transfer technology is the only complete remedy to diseases that are genetic in origin, 

and further, it is immensely helpful to bring promising relief to several diseases that are non-

genetic in nature. Accordingly, I believe that gene transfer technology is not wrong in itself 

and it is the intention or the purpose of its use that might turn out to be morally problematic. 

The role of “intention” in determining the moral character of the technology discloses the 

non-technical aspects of the problem that are to be addressed from a broader perspective. 

However, a differential treatment of the two possible applications of gene transfer technology 

is justifiable in relation to their intention and impacts. 

 

Further, the concept of moral obligation is closely related to the idea of intention, and it plays 

a significant role in determining the demarcation between gene therapy and genetic 

enhancement. While there is an obligation to use gene transfer technology for therapeutic 

purposes it is difficult to assert its application on enhancement grounds. As argued earlier 

gene transfer technology is the only solution to genetic diseases, because, at least one gene is 

significantly involved in developing a genetic disease. Owing to this reason genetic treatment 

becomes a professional obligation and the rejection of treatment involves a serious neglect. 

On the other hand it is not possible to locate such an obligation for non-therapeutic 

application of gene transfer technology. It is possible that enhancement claims are supported 

with good intentions, such as greater welfare and happiness of persons. However, the 

intentions that might lead enhancement measures are not as justifiable as that are claimed by 

therapeutic use of genetic technology. Now, the concepts obligation, intention, and 

justification must be seen in relation to the nature and significance of genetic modifications. 

 

Possible uses of gene transfer technology must be appraised in reference to the very nature of 

genetic modifications. Human organism is such a complex system that we are never sure of 
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the possible outcomes of modifying its structure by genetic modifications. Any imbalance at a 

specific genetic locus may have adversary effects over the total organism as a unified 

structure.  Even if the immediate results of modifications are found promising it is not easy to 

generalize the results in the long run. Moreover, it is a fact that we do not have full control 

over gene expressions, because it takes place in a random order
33

, and it is widely debated if 

we ever can have an absolute control over gene expressions. Accordingly, gene transfer 

technology presents a grey zone that manifests deep uncertainties and the limits of our 

scientific knowledge. However, therapeutic applications of gene transfer technology might be 

justified on more pressing needs of the situation, i.e. in reference to greater benefits versus 

potential risks. When genetic modifications are claimed on non-therapeutic grounds such a 

firm justification is found not easily available, and it makes the claim less convincing. This 

difference necessitates a differential treatment of therapeutic and enhancing applications of 

gene transfer technology. 

 

The putative demarcation between therapeutic and enhancement applications of gene transfer 

technology might be justified also in reference to the degree of harms and benefits that are 

expected from the modifications. Three issues can be located in this regard
34

. First, there is a 

significant distinction between therapeutic and enhancement uses of gene transfer technology 

regarding risk perception and acceptability of possible harms. Therapeutic application of gene 

transfer technology might be acceptable if the potential risks are lower in relation to possible 

curative impacts. Often the immediacy of possible positive outcomes adds to the acceptability 

of the risk. The acceptability becomes more persuasive if there is no other alternative is found 

available. On the other hand risks of enhancing interventions are to be assessed in the light of 

possible additional welfare. Stated otherwise, it is additional benefits that constitute the 

criterion for enhancement, while the absence of the minimal welfare prompts for curative 

uses. Since enhancements aim at additional benefits it becomes necessary to ensure these 

additions are really beneficent in the long run. Secondly, the idea of social justice and fairness 

is a criterion that determines the distinction between the two uses of gene transfer technology. 

While treatments aim at eliminating impairments that lead to social inequality enhancement 

measures bring forth disequilibrium among members of the society. Unregulated use of gene 

transfer technology might lead to social inequality, unfair distribution of opportunities, and 
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preferential treatment for the privileged class. Finally, there is significant difference between 

the two uses of gene transfer technology with regard to the problem of uncertainty involved. 

In therapeutic application the problem of uncertainty is assessed in relation to curative goals 

that are immediate, and this assessment method looks implausible with regard to enhancement 

applications. 

 

Another demarcation between therapeutic and enhancing gene transfer technology is on the 

response to “the given.”
35

 It is argued that humanity has to respect “the given” nature or the 

“giftedness” of the world.
36

 This respect, however, does not imply that everything given by 

nature is good and mankind is condemned to undergo suffering passively, but it acts as a 

“positive guide for choosing what to alter and what to leave alone.”
37

 Therapeutic 

intervention, in the sense mentioned above, is an expression of respect for “the given,” 

because, it brings a person more conformity to the natural order of human life. On the other 

hand, genetic modifications that aim at enhancement move a step further ahead adding 

something new—favorable or unfavorable—to the given order of things. Since they are 

additions to the given nature of things the agents are responsible to ensure these additions to 

be beneficent to the humanity. 

 

2.5 Who to decide? 

Finally, the question “who to decide the demarcation between therapy and enhancement uses 

of gene transfer technology?” is to be addressed. Savulescu observes that there are four 

possible ways in which our genes and biology will be decided.
38

 They are: 1) nature or God, 

2) experts including philosophers, bioethicists, psychologists, and scientists, 3) authorities 

such as government and doctors, and 4) people themselves. Likewise the distinction between 

therapeutic and enhancement uses of gene transfer technology and the moral acceptability are 

to be decided in such a common ground that pays proper respect for the voice of each group. 

For the purpose of present discussion it is found good to group these factors into two broader 

groups: natural and social factors. The nature or the idea of God belongs to the first group, 

and all other factors, such as, experts, professionals, civil authorities, and the public belong to 

the other group called social factors. The distinction between therapy and enhancement is 
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determined by these two groups of factors and accordingly permissibility and impermissibility 

of genetic interventions might be decided. 

 

The rationale behind considering the above mentioned criterion is the following. The 

demarcation between therapy and enhancement is not purely a scientific or bio-medical 

concern. It involves several factors such as the order of nature, social outlook, values, and 

availability of resources. The order imposed upon humankind by nature is indeed an 

imperative to be well-considered in this regard. Apart from the pleiotropic
39

 nature of genes 

there are several other mysteries of life left unexplored. Further, it is in relation to the general 

frame of nature the criterion as well as permissibility of treatment and enhancement is to be 

assessed. Social factors belong to the other group of determinants. Professionals like 

biologists and physicians have a role in determining genetic methods of treatment and 

establishing the permissible amount of genetic enhancement. Advice of experts from other 

areas, such as philosophy, bioethics, theology, psychology, and sociology is also found to be 

necessary as the issues related to gene transfer technology are diverse in nature. For instance, 

the concept of intention is largely a philosophical or psychological issue, beyond scientific 

explanations. The decisions also must involve a decision process, which accommodates public 

discussion and negotiation, and they are to be approved and regulated by social institutions. 

This suggestion is further elucidated in the fourth chapter. 
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Chapter Three 

Justifiable Enhancements 

The previous chapter presented a brief discussion on therapeutic and enhancing uses of gene 

transfer technology and the context of the enhancement debate. The demarcation between 

gene therapy and genetic enhancement is found to be unclear, yet having ethical significance. 

It is argued that the distinction between the two possible uses of gene transfer technology 

depends upon several factors other than scientific and biomedical ones. The chapter discussed 

the inevitability to use gene transfer technology as the only permanent cure for genetic 

diseases, and also the potentials of genetic enhancement. However, several serious objections 

are found possible against the use of gene transfer technology on enhancement grounds. The 

present chapter focuses on justifiable genetic enhancements explaining when the application 

of gene transfer technology can become morally permissible. Accordingly, the chapter 

explicates the concepts of health and illness, the permissible magnitude of genetic 

modifications, possible good outcomes, and the acceptability of gene transfer technology in 

the light of major ethical theories. 

 

3.1 Concepts of illness and normalcy 

As mentioned in the previous chapter gene transfer technology is not ethically wrong in itself. 

It is also made clear that gene transfer technology is one of the most promising methods for 

treating a number of severe diseases, especially that originate from genetic defects. On these 

grounds there is a wide consensus regarding therapeutic applications of gene transfer 

technology, even if all modifications for treating diseases are not ethically supported. 

However, genetic interventions for non-therapeutic purposes are generally deprived of the 

justifications that are made in favor of therapeutic applications. As the value judgments on the 

two possible applications of gene transfer technology are found closely related to the concepts 

disease and normalcy it is reasonable to make the ethical assessment of gene transfer 

technology for enhancement in reference to these concepts. It is expected that this approach 

might bring a better light into the ethical nature of human gene transfer technology for 

enhancement. 

 

There are two major views regarding the concepts health and illness, i.e. 1) a “physicalist” 

point of view and 2) a “non-physicalist” perspective. They may also be called biomedical 
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perspective and socio-cultural perspective respectively. Maintaining a scientific and objective 

outlook the physicalist position considers health as biological fitness and physical integrity of 

persons. Illness, according to the same position, is regarded to be the “product of a specific 

localized pathological lesion within the body.”
40

 Here, the emphasis is given to the physical 

aspect of human life and both health and illness are seen in relation to the biological status of 

the person. Health is a status of normalcy, and any deviation from the normal status is 

regarded to be illness. The physicalist understanding of illness and normalcy is found very 

much convincing as it is more objective and verifiable. However, this position is found 

challenged by non-physicalist approach. 

 

According to the non-physicalist perspective illness and normalcy are culturally dependant 

and social realities. It is observed that “illness” and “wellness” is culture dependant;
41

 hence 

varying across culture. Apart from biological aspects socio-cultural approach pays attention to 

factors such as psychological dispositions, values, beliefs, feelings, and emotions of 

individuals, and collective perceptions, norms, and preferences of the society. Accordingly, 

illness and normalcy of persons are to be understood in a socio-cultural context; hence not to 

be confined to technical perspectives alone. Weiss demarcates three criteria in this regard
42

. 

They are: 1) They are based upon a value ascribed by the society, 2) they are social constructs 

that need not be objective, and 3) these concepts are interrelated, i.e. illness is seen in relation 

to wellbeing, as the lack of normal quality of life.  Such a non-physicalist explanation of 

illness and normalcy is widely accepted by social scientists, researchers, and the World Health 

Organization.
43

 

 

Here I have no intention to present a detailed discussion on the above mentioned divergent 

approaches, but to state that there is disagreement regarding the notions illness and normalcy. 

It is possible to present the recent developments in the area of science and technology in 

support of the physicalist approach, for there has been significant improvements to assess 

normalcy and illness through scientific methods, objective and verifiable. On the other hand, 

it is also reasonable to think that the concepts illness and normalcy are not consistent across 

cultures. As mentioned in the findings of Crawford, Weiss, and Calnan, social researches 
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substantiate the divergence in perception of these concepts across different social contexts. 

The same phenomenon can be seen as illness in one social set up, at the same time as 

something normal in another context. For instance, schizophrenics might be regarded as 

“gifted” in some cultures, while as “mentally ill” in other cultures.
44

 So too, divergence of 

social conditions might lead to maintain different perspectives on any specific method of 

treatment, i.e. the same method of treatment may be regarded to be quite normal in one social 

context and as an enhancement in another social framework. Different social conditions such 

as economic status, education, and availability of resources can have significant impacts on 

assessing how far a method of treatment might be therapeutic. For instance, angioplasty might 

be well regarded to be a normal method for treating cardiac disorders in a developed society, 

whereas it might be considered as an act of enhancement in a poor society that struggles for 

daily bread. Thus, difference of social contexts makes it difficult to reach at a universally 

acceptable criterion that distinguishes between therapy and enhancement. 

 

Since the therapy-enhancement distinction is context-specific and vague, it is difficult to 

assert that the use of gene transfer technology for therapeutic goals is permissible and its 

application on enhancement grounds is morally wrong. However there are ethicists who argue 

that a demarcating line is possible to be drawn between therapy and enhancement, and gene 

transfer technology should only be used for treating serious diseases and not for non-

therapeutic goals. They argue that “gene transfer should never be undertaken in an attempt to 

enhance or ‘improve’ human beings”
45

 Juengst supports this position stating that a line 

between treatment and enhancement can be made if we accept two claims, i.e. 1) Some health 

problems are best understood as if they are entities in their own right, as biological disorders 

that are reifiable, objective, and verifiable, and 2) preventive genetic health care should be 

limited to efforts to protect people from serious diseases, not to change their bodies.
46

 Both 

these claims are well founded. There is general agreement that most of the diseases are 

biological disorders. But it is difficult to assume a universal perception of the concept of 

disease. It is also true that preventive medicines are meant to build immunity of individuals; 

hence acceptable. However, preventive health care may be regarded as enhancement as they 

bring specific additions and modifications to the normal immune power of persons. Further, 

the idea of “changes” to the bodies is very vague, because there are changes good for persons 
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as well as to the humanity in general, and all changes do not bring equal impacts. Thus, it is 

found difficult to reach at a conclusion that the use of gene transfer technology for therapeutic 

purposes is morally right and its application for enhancement is morally wrong. 

 

The major issue behind this divergence is the possibility of ascribing values to the notions 

health and illness. Resnik presents a detailed discussion of this issue.
47

 He makes a distinction 

between two basic approaches to health issues, a value-neutral (descriptive) approach and a 

value-laden (normative) consideration. The descriptive approach, which is value-neutral, 

consider disease and normalcy as “empirical” and having “factual basis in human biology”
48

 

Accordingly, health is the functional fitness and the conformity to the normal or “typical” 

standard of the species, and any instance that lacks conformity to the general standard might 

be regarded as a disease. According to Resnik, value-laden approach considers “illness” and 

health in reference to “social, moral, and cultural norms,”
49

 which implies that the criterion to 

assess normalcy involves also extra-biological factors. The value-laden approach can make an 

entirely different assessment, i.e. individuals who deviate from the biological standard might 

be well regarded to be normal.
50

 

 

This observation is similar to the distinction I have suggested earlier, between physicalist and 

non-physicalist approaches to the concepts of illness and normalcy. There is a remarkable 

difference, as mentioned in both contexts, between these two approaches and it is found 

difficult to make a universal concept of illness and normalcy. Adding to the conflict bioethical 

discussions use these concepts in an inconsistent way, the same concept might be used both in 

value-neutral and value-laden sense or both senses are ascribed to the same terminology. For 

instance, Resnik uses the concept “disease” and “illness” in the same sense, interchangeably.
51

 

But the notion “disease” is rather a descriptive and physicalist one, which implies “to be 

having some infirmities,” whereas the concept “illness,” is value-laden and understood in a 

personalistic prespective. As discussed earlier, there is wide disagreement regarding the 

notions illness and normalcy, and this disagreement plays a significant role to make it difficult 

to draw a clear line between therapy and enhancement. 
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Even if, somehow, a distinction is drawn between therapy and enhancement still it is not easy 

to affirm that gene therapy is morally right and genetic enhancement is morally wrong. But 

this perplexing issue is not well addressed by many of bioethical discussions suggesting that 

therapeutic use of gene transfer technology is permissible and enhancement measures are 

morally blameworthy, and further, this way of assessment is universally applicable.
52

As 

mentioned earlier, the physicalist approach is not helpful in itself to make normative 

judgments on the use of gene transfer technology. Physicalist approach is value-free; hence in 

need “to be supplemented with normatively rich account of the rightness of therapy and 

wrongness of enhancement.”
53

 On the other hand, the non-physicalist approach has the 

advantage of having normative suggestions on illness and normalcy. However, this approach 

is also not helpful to make a universally acceptable judgment of rightness and wrongness of 

therapy and enhancement. The non-physicalist approach is heavily relying upon several socio-

cultural values and basic normative principles such as justice, human dignity, happiness, and 

welfare, and these principles can vary in diverse contexts. For instance, child labor or unequal 

treatment towards women might be a violation of justice in most cultures, while it is justified 

in some cultures. Likewise, there is difference in values ascribed to human fetuses or the 

comate. Again, normative justifications for therapeutic uses can turn also in favor of 

enhancement goals. For instance, if a specific act of genetic intervention is adjudicated as 

praiseworthy on therapeutic grounds as it eliminates human suffering, and brings greater 

welfare, genetic modifications that bring the same effect might be justified on the same 

ground, i.e. greater welfare. Accordingly, it is not the therapy-enhancement distinction, but 

the agreement with basic normative principles, to be regarded as the criterion for normative 

appraisal of the use of gene transfer technology. Neither therapeutic nor enhancing 

applications of gene transfer technology would be morally justifiable if they happen to be in 

conflict with these principles. Likewise, both therapeutic and enhancing uses of gene transfer 

technique shall be permissible if they are justified on sufficient normative grounds. This claim 

supports my position that the use of gene transfer technology for enhancement is not wrong in 

itself. 
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3.2 Permissible magnitude of modifications 

The previous section discussed why the use of gene transfer technology for enhancement is 

not morally wrong in itself. It is also argued that the demarcation between illness and 

normalcy, and treatment and enhancement, are context specific and in need of normative 

justifications. Granted genetic enhancement is morally justifiable in certain contexts, it is 

found necessary to distinguish the possible magnitude of enhancements that are morally 

unproblematic. 

 

As stated in the first chapter genetic enhancement is of two types: somatic level genetic 

enhancement and germline enhancement. Somatic level genetic enhancements are brought by 

introducing recombinant genes into the nucleus of somatic [bodily] cells. This method aims at 

improving biological properties that are linked with the specific genes that are introduced. It is 

expected that the newly introduced genes manifest their expressions, which eventually 

develop or promotes the phenotypic traits that are demanded. However, it is not an easy task 

to distinguish what all genes are responsible for the expression of a specific trait. Often any 

specific trait is a collective expression of several genes acting upon each other. Due to this 

reason it is essential to identify all the genes that make the expression for the specific traits to 

be enhanced. Enhancement measures become easier if the trait is related only to a single 

gene
54

, but most often it is not the case. Further, an absolutely safer and fully controlled way 

of introducing genes is yet to be developed. Phenotypic characteristics are the joint product of 

genetic properties and environmental determinants. It must be made sure that the gene, which 

is introduced, brings certainly an enhancement effect that is free from any serious harm. Such 

a precaution makes somatic line enhancement methods justifiable. 

 

As against the far reaching effects of germline modifications somatic line enhancements are 

mostly confined to an individual. Usually such modifications can affect only the subject upon 

whom the modifications are made, and the progeny remains unaffected by these 

modifications. But is not the case always, because, any modification to the gene pool can 

bring some impacts upon the total system. It is argued that “genes introduced into somatic 

cells might also find their way into germ cells, thus affecting future offspring and the gene 

pool”
55

 When the results of enhancement is positive, i.e. desired traits are enhanced inviting 
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no serious harms, it is good that the results of modifications are carried over to the future 

generations. On the other hand, if it does not strike the target, the harms are not confined to 

the individual alone. As far as the possibility of side effects is not completely eliminated it is 

safer to opt for enhancements in the somatic line.  In relation to the possibility of greater 

amount of results of germline modifications somatic line enhancements are found less 

efficient, limited, and expensive. But this limitation makes somatic line enhancement less 

disputed, involving lesser degree or risks and uncertainties, and more justifiable. Bioethical 

discussions state that the limitations of the use of somatic line modifications are simply 

technical ones that might be accomplished in the near future.
56

 

 

Germline enhancements can bring desirable changes both to the individual as well as to the 

future generations that follow the individual, because, modifications to the germline are 

carried over to the progeny. The genetic information contained in the germ cells, otherwise 

known as sex cells, are faithfully preserved across generations, and this sequence of germ 

cells is known as germline. Two stages in the germline are good for modifications. They are: 

the released egg, before or after fertilization with sperm, when it is known as zygote, and the 

cells at the stage of blastomeres, i.e. during the initial divisions
57

. Eggs are useful since they 

have a larger size, and cells collected during the stage of blastomeres are totipotent, able to 

develop into any type of cell, and they can be “propagated indefinitely in cell culture
58

. These 

cells are called embryonic stem cells. Due to the far reaching impacts of germ-line 

interventions, and the possibility of a single modification in the germline to stand for 

thousands of somatic line alterations, bioethicists reject germline modification saying “they 

are no longer adequate to the fame of ethical discussions.”
59

 However this line of reasoning is 

not sufficient enough to affirm that germline enhancements inherently wrong. Utmost it might 

imply that we must take more care on germline interventions, either therapeutic or enhancing. 

On the other hand, greater potential to bring benefits to several generations and the possibility 

to substitute thousands of somatic modifications are arguments in favor of germline 

enhancements. The real problem is not its therapeutic or non therapeutic use but the 

limitations of our technological knowhow. Owing to recent developments in the area of 
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genetic research germline interventions are no more regarded to be “as disastrous as was 

originally feared.”
60

  

 

The above discussion explicates the difference in the amount of modifications possible 

through somatic line and germline enhancements. As somatic modifications are mostly 

confined to an individual possible risks as well as potential benefits are limited. The results of 

germline modifications, both harms and benefits, are far reaching and greater in scope. Owing 

to this reason germline enhancements demand more careful deliberation. However, it is found 

difficult to specify the magnitude of permissible genetic enhancements either at somatic level 

or at the germline. Nor it is easy to assess a specific act of genetic intervention to be 

enhancement or just a justifiable means of treatment. 

  

Bioethical discussions present a serious debate over the moral acceptability of human genetic 

enhancement. Serious objections, such as, enhancement is the moral boundary, which health 

professionals are not expected to cross,
61

 it threatens important human values in two ways: 

launching morally precarious issue such as greater risk and lesser benefits, and promoting 

inequlity,
62

enhancements are unnatural and deterministic and immodest,
63

it is an enlightened 

form of eugenics and racism,
64

it is a form of social cheating, abuse of medicine,
65

commercial 

exploitation,
66

and gravely uncertain, are raised against enhancement use of gene transfer 

technology. These objections will be addressed under three major heads in the following 

chapter; whereas, the present discussion points out the arguments in favor of the use of gene 

transfer technology to enhance human properties. 

 

3.3 Justifying enhancements 

Although there are serious objections against the use of gene transfer technology on 

enhancement grounds several ethicists argue in favor of genetic enhancement. Savulescu 

observes: “far from its being merely permissible, we have a moral obligation or moral reason 

to enhance ourselves and our children. Indeed we have the same kind of obligation as we have 
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to treat and prevent disease. Not only can we enhance, we should enhance.”
67

 This obligation 

is justified on three arguments, such as, 1) choosing not to enhance is wrong as it cause 

deprivations, 2) there must be consistency in the application of moral principles and they are 

not be used with prejudice against enhancement, and 3) there is no radical difference between 

treatment and enhancement. In addition to these claims there are other arguments of practical 

concerns, such as resistance against genetic enhancement is futile, and enhancement is proper 

to liberty and self determinism of individuals
68

. Harris argues that we have moral obligation to 

promote welfare even if it involves “certain sacrifices.”
69

 He makes a stronger suggestion that 

we have even obligation to participate in genetic researches that might be harmful to us, but 

for the public interest.
70

  According to Harris, we are obliged to cooperate with genetic 

experiments even if benefits are lesser or improbable. Even decisions taken on behalf of 

children and the incompetent are justified on good faith
71

. This position eventually leads to 

justifying germline genetic interventions that are made on good faith to bring greater welfare 

of the future generations. McGee says that genetic enhancement is not-so-deadly sin and they 

may turn out to be a mixed blessing indeed,
72

and he joins with Murray in search for a new 

“ontology of becoming”
73

 and a new “conceptual map,”
74

which might locate permissible 

enhancements, possible threats, and the social context of the assessment. 

 

The use of gene transfer technology might be justified form a number of practical claims. It is 

generally believed that we have the right to lead a good and happy life devoid of suffering and 

the duty to ensure the same rights to the generations to come. It is not wrong if we use 

morally justifiable means to reach this goal. We feel that we are obliged to care and nurture 

the future generation, whose development can be threatened by poverty, neglect, maltreatment 

etc.
75

 Quite often this obligation is entrusted to the social mechanism, and much cost-

demanding intervention strategies are generally assigned to social institutions such as family, 

state, schools, voluntary organizations, and personals such as parents, teachers, social workers 
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counselors, and psychologists,
76

 and it is considered that we have the duty to ensure a sound 

social, emotional and cognitive welfare of the young generation. Advancement of modern 

science and medical technology made it possible to use means other than the traditional ones 

to reach these goals. Accordingly it has become almost difficult to ignore the use of the 

possibilities in the area of biomedicine to nurture and bring welfare to the young generation 

and the generations to come. 

 

A serious objection against the use of genetic enhancement to make a better generation is the 

problem of designing and imposing deterministic restraints upon individuals, an infringement 

of the moral principle of respect for persons. Kamm replies to this objection stating that 

although people are not commodities to be designed, but to be respected, it is not morally 

wrong to design them
77

. From cradle to grave mankind undergo many designing process that 

we call social mechanism or social engineering. We modify our way of life, fashions, 

behavior and interactions according to the need of ever changing social framework and the 

expectations that are imposed on us. Again we may replace even our body parts when they are 

found not functioning properly and when we are given better options. It is not reasonable to 

argue that we are no more respected as persons when we have undergone modifications. Apart 

from designing oneself germline designing is also regarded to be not in conflict the principle 

of respect for persons. It is possible to argue that it is better to design them so that they 

become respectable persons, and leaving them to their fate and luck would be morally 

blameworthy when we have control over their fate. 

 

Referring to the concept of social justice it might be argued that gene transfer technique must 

be used only for curing diseases that might pull individuals away from social equilibrium. 

Still a broader position would say that the non-therapeutic use of gene transfer technology is 

permissible if it brings a better equilibrium in the society, by improving the quality of life of 

the low-ranking. Here, preference is given for the upbringing of the needy, the position 

suggested by Singer and Nozick.
78

But this position looks impractical, because it is not easy to 

assess what all the “basic” necessities or “the minimum” quality of the average population 
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across the world. Even if such a criterion is established at some part of the world, it shall be 

found in conflict with criteria existing in the rest of the world. Further it must respond to a 

serious question: would a position, which permits just a minimal human existence, be the 

most morally praiseworthy approach? The answer would be negative, and many people 

believe that failures in the proper and efficient use of our capabilities are serious neglects 

indeed. Applying the same criterion we are blamed of irresponsibility if we focus only on the 

most basic necessities for our progeny. Kamm rejects “the basic necessity” argument with the 

support of an analogy. “If the primary concern for a philosopher in getting a job should be 

that she be able to do philosophy, does that mean that it is wrong to choose between possible 

jobs equally satisfying that characteristic on the basis of other desirable properties such as 

higher salary or better location? If not, why is the search for properties other than the basic 

ones in a child wrong, when the basic ones are not thereby put in jeopardy?”
79

Thus, it is not 

found justifiable to impose the basic necessity principle upon individuals. However, Kamm 

presumes that there is a possibility of choice and the choices do not put the basic ones in 

jeopardy. The first assumption is supported by the modern biomedical science, and the second 

presumption still remains a topic for serious researches. But total rejection of genetic 

enhancement on a prejudiced disposition that “they are not yet adequate to the fame of ethical 

discussions”
80

 would not be helpful to see the real state of affairs, nor the haunting fear that 

enhancements might endanger all our basic properties is well-founded. 

 

Choosing the best among the choices that are available, Kamm argues, does not necessarily 

imply that one has a duty to do everything that could make oneself and others better. Since 

one does not have “duty to enhance,” it is not possible to blame one for not enhancing
81

 He 

explains this argument further. Even if one can perform better by taking certain drugs, one is 

not obliged to take those drugs and perform perfectly. At the same time one has the right and 

duty not to harm oneself by drugs that adversely affect ones performance. But ethicists like 

Savulescu maintain a firm stance for enhancement arguing that choosing not to enhance is 

wrong.
82

 Avoiding possible biological interventions are equated with not supplying adequate 

diet proper to the development of the child. In both cases failures are ascribed on neglectful 

parentage. The obligation to enhance is often justified in reference to its manifold desirable 
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results, such as, better intellectual ability, bodily development, stability and health of mood 

and emotions, longer life span, greater creativity, better immunity to diseases, and overall 

improvement in quality of human life that are intended by these modifications. 

 

Two positions can be distinguished from the above discussion. They are: 1) genetic 

enhancement is justifiable, but not obligatory, and 2) genetic enhancement is not only 

justifiable but also obligatory. Here I prefer the former position which is more modest and 

reasonable. Still I do not accept it as such, but prefer to take it with modification. I shall 

explain why I prefer the first position, which suggests that genetic enhancement is not 

obligatory. It is already discussed that neither all genetic interventions are absolutely justified 

nor they are necessarily wrong. To be precise, certain applications of genetic treatments can 

be morally problematic, and some uses of enhancements can become morally blameworthy. 

Owing to this reason we can utmost say that “some enhancements may be obligatory.” 

Likewise, we have to admit that some other methods are morally wrong or uncertain; hence 

not obligatory.  Accordingly, I suggest a change to the first position: genetic enhancement is 

justifiable, but “all enhancements are” not obligatory. For instance, enhancing the growth of a 

person of a very short size, otherwise normal, can become permissible and obligatory, while 

enhancing one’s height for athletic purpose need not be regarded as something obligatory. 

Both these cases can involve certain unforeseen harmful impacts; yet the former one might be 

justified as a means to eliminate impairments and way to enhance self-esteem, while the latter 

does not present such an urgent claim. One may doubt why all enhancements, as they might 

bring good outcomes, and having justifications, are not obligatory? The answer to this 

question is this: Indeed good and morally justifiable enhancements are obligatory. However, 

obligation can not be demanded for an act which is disputed and controversial. Consensus and 

common approval are necessary to make a law, either moral or legal, binding. As long as they 

remain disputed genetic interventions can not claim obligation from individuals. Since each 

instances of genetic enhancement is unique in some sense it is never possible to establish that 

all genetic enhancements are obligatory. But, such a judgment looks unnecessary and each act 

of genetic enhancement requires individual treatment and assessment. 

 

The observation that good and morally justifiable enhancements are obligatory points to a 

long persisting debate regarding moral responsibility of harms that are brought by 



34 

 

commission and omission.
83

 In the legal point of view an individual may not be punished for 

harms from omission if not explicitly bound to prevent it. But in the daily life we feel 

responsible for our omissions and our moral sense blames us for our failure in protecting 

others from harms. The distinction between commission and omission is widely found in 

classical theological discussions. Sometimes this distinction is stated as active and passive 

responsibilities, and a differential treatment is suggested. However, contemporary moral 

theorists argue that this distinction is a way to escape from our moral responsibility to others. 

Singer and many other consequentialists hold that this distinction is irrelevant as the 

consequences of both commission and omission are the same
84

. They say that we have the 

duty to prevent something bad from happening to others if we can do so without significant 

cost from our part. This is the spirit that underlies the argument for genetic enhancement. One 

may be blamed for serious omissions on enhancements if the benefits are justifiable and 

certain.  One’s obligation for justifiable enhancements is not confined to oneself, but also to 

the future generations, which might be affected by ones omissions. Thus, if enhancement 

measures do not claim serious costs and found morally justifiable it is reasonable to argue that 

we have an obligation to accept them. 

 

Another argument that justifies the use of gene transfer technology for enhancement goals is 

that we need to apply moral principles in a consistent manner. There is an apparent 

inconsistency in the use of moral principles when we justify non-genetic methods of 

modification of a person while debating over the genetic intervention methods. We create a 

better atmosphere, such as good, balanced diet, proper education, peaceful surroundings, and 

physical training to ensure desirable changes to persons and we justify the changes that are 

brought by these factors. Savulesu argues that stimulating environment can make serious 

changes in human organism, because “these environmental manipulations do not act 

mysteriously. They alter our biology.”
85

 In the first chapter we have seen that both genetic 

constitution and environmental factors have decisive roles to determine the nature of any 

organism. It is not reasonable to think that environmental factors are less significant and we 

can make any modifications to them without paying attention to possible moral problems. 

However one may argue that “genetic manipulations are different because they are 
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irreversible.”
86

 But the fact is that environmental changes can also turn out to be irreversible. 

Considering this issue, a question may be raised: “Would there be any serious moral 

difference between developing a smarter person by providing the person with a stimulating 

environment or drugs and directly making the similar result through genetic enhancement?”
87

  

Paying attention to the similarity of consequences we may find no serious difference between 

these two methods, because, both aim at the same goals. The only difference is that the 

methods employed are different, one is rather hidden and indirect, and the other one is explicit 

and direct. Accordingly, if we argue that there is nothing wrong in using environmental 

modifications, while the use of gene transfer techniques is not permissible, we are inviting the 

problem of inconsistency in applying the criterion. While we favor altering environmental 

factors on welfare grounds, we reject the same claim rightful to genetic technology. Here I 

have no intention to state that genetic enhancement is less morally significant, but to remind 

that we have to apply the same criterion to both cases in a consistent manner. I believe that the 

real problem behind such a biased treatment of genetic enhancement is not related to the 

means or results, but the present limitations of our knowledge. If our knowledge and 

technology are made perfect there may be no more serious difference between genetic 

enhancements and environmental modifications. In the meantime, it is better to avoid a 

prejudiced approach towards genetic modifications. 

 

The second chapter has discussed the serious dilemma in distinguishing treatment and 

enhancement. As the discussion explicates it is very difficult to draw a demarcating line 

between therapy and enhancement and the difference depends also upon several factors other 

than physicalist ones. Another argument for the use of gene transfer technology for 

enhancement is based upon this issue. There are ethicists who argue that genetic enhancement 

is justifiable since it is not ultimately different from treatments that are morally justified. 

Murray observes that in one sense all treatments are enhancement indeed
88

. We use medicines 

to obtain a better homeostasis, which we lack in diseased state, and it is an addition to the 
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earlier status. Since treatments are also enhancement in this sense, it is difficult to assert that 

enhancement methods are inherently wrong. Savulescu argues: “if we accept treatment and 

prevention of disease, we should also accept enhancement.”
89

 He adds that “health is not what 

ultimately matters…health is instrumentally valuable—valuable as a source that allows us to 

do what really matters, that is, lead a good life”
90

 Considering these observations it is found 

sensible to search for more reliable grounds for the assessment, and moral principles such as 

human welfare, happiness, our obligation to ensure quality of life and human dignity need to 

be addressed in this regard. It is not easy to judge the use of gene transfer technology for 

enhancement to be wrong merely in reference to therapy, as any non-therapeutic use is wrong 

in itself, but the assessment is to be made in the light of moral principles that are confronted. 

 

Finally, I argue that the use of gene transfer technology to bring enhancement results is not 

inherently in conflict with major ethical theories, such as consequentialism, deontological 

theory, and virtue ethics. We have already seen the justifications for enhancement suggested 

by Kamm, Harris, and Savulescu, from the consequentialist point of view. They argue that the 

promising consequences of enhancing gene transfer technology justifies it moral acceptability. 

Moving a step ahead, Harris argued that we have the obligation to participate in genetic 

researches for a greater welfare.
91

 In the same consequentialist line Singer argues that the 

distinction between harms and benefits made by action and that are caused by our omissions 

is not justified when the consequence is the same. In the consequentialist point of view 

consequences of actions are the criteria that determine the moral worth of specific act. 

Accordingly, genetic interventions that add to the welfare of persons and quality of human life 

are morally praiseworthy. However, it does not imply that all the interventions are 

permissible, but the interventions that bring greater amount of welfare than risks are morally 

acceptable. 

 

Genetic enhancement is not in irresolvable conflict also with non-consequentialist ethical 

theories. For instance, it is not necessarily an act of violation of respect for persons envisaged 

by the Kantian deontological theory if the additions are viewed as expressions of greater 
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respect and concern. However, a serious objection against genetic modifications is in 

reference to the deontological theory, and the modifications are violations of the respect for 

persons. The deontological framework presents our “duty” to treat humanity as an end
92

, and 

the source of the “moral law.” According to this position persons have the right to be 

respected, and also a duty to respect each other. It is feared that genetic enhancements can go 

against this respect by imposing deterministic “designs,” taking paternalistic decisions that 

can contradict the possible preferences of future persons, and adopting an instrumentalist 

approach challenging the inherent worth of the humanity. But these issues represent only one 

side of the issue, for genetic enhancement can also become helpful to pay greater respect for 

persons. For instance, germline enhancements can help one not to be born with serious 

genetic defects that do not allow one to claim full personhood. It can also act as a means to 

regain personhood, thus respectability, once lost. For instance, gene transfer technology might 

be helpful to regain one’s consciousness, which is a major property that ascribes personhood, 

lost by traumatic experiences or by diseases like Alzheimer’s.  

 

Virtue ethical approach is another major position to be considered in this regard. Virtue ethics 

considers virtues or moral character to be the criterion for assessing human actions. 

Maintaining a person-centered approach virtue theory pays more attention to ideals such as 

emotions, feelings and desires, and places moral agency partly in acting and partly in feeling. 

A virtuous life is not possible without better health, a good health, mental quality, intellect, 

emotions etc that might make a virtuous person. One may find genetic enhancement to be in 

conflict with virtue theoretical position, which grants a sublime position to human persons. It 

may be argued that undesirable impacts that may accompany gene transfer for enhancements 

can harm the individual, even by altering his virtuous moral disposition. Another possible fear 

is that genetic enhancement may put the accepted values and virtues in danger. However, it is 

also possible to think the other way. For instance, Savulescu argues that “technology might 

even be used to improve our moral character.”
93

 He justifies this claim stating that “We 

certainly seek through good instruction and example, discipline, and other methods to make 

better children. It may be possible to alter biology to make people predisposed to be more 

moral by promoting empathy, imagination, sympathy, fairness, honesty, etc.”
94
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Although it is too bold a claim to argue that we can create virtues in individuals by gene 

transfer technology it is not possible to reject the genetic basis of character of persons. Since 

every process that takes place in human organism is the result of biochemical reactions—

protein expressions—that are suggested by genes, it is reasonable to believe that our 

responses, emotions, behavioral patterns, likes and preferences, and finally virtuous character, 

have a genetic foundation.  It does not imply that each one of these factors is predetermined 

absolutely by genetic constitution, or do genes have emotions and virtues, but they are 

considerably influenced by our genes. Recent genetic researches have affirmed the role of 

genes in developing specific behavioral patterns. For instance, the presence of one additional 

X chromosome is found leading to aggressive behavior. It is believed that even our moral 

character can be enhanced if our mastery over gene transfer technology is perfected. 

 

The use of gene transfer technology for enhancement is found not conflicting with the moral 

principles suggested by principlism, a major method employed in contemporary biomedical 

decision making. Beauchamp and Childress, the proponents of principlism, suggest four 

principles as general guidelines for ethical decision making. They are: respect for autonomy, 

non-maleficence, beneficence, and justice. Autonomy is defined as the self-rule that is free 

from interference by others and the capacity to make meaningful choices.
95

Non-maleficence 

implies the obligation not to inflict harm on others, intentionally or unintentionally.
96

 

Beneficence denotes the obligation to contribute to the welfare of others,
97

and justice refers to 

fair, equitable, and appropriate treatment in light of what is due to persons.
98

 In reference to 

deontological approach we have discussed that it is possible, in certain cases of genetic 

enhancement, to pay greater respect for persons. The principle of non-maleficence, the 

obligation not to inflict harm on others, does not disallow genetic enhancements if no possible 

harms are foreseen. It might suggest that serious care must be taken to ensure that the 

measures that are employed for enhancement are harmless. Further, the possibility for greater 

contribution to the welfare of persons is in accordance with the principle of beneficence 

suggested by principlism. The use of gene transfer technology can bring individuals a better 

chance for life. Finally, justice may be ensures if well formulated political policies are made 
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to regulate human genetic enhancement, and it is primarily a concern for political decision 

process and social engineering. 

 

Finally, it is to be added that there several unresolved issues, which belong to the domain of 

gene transfer technology, claiming our urgent attention. The present chapter was primarily 

focused to expose various arguments in favor of the use of gene transfer technology on 

enhancement grounds. It is found not possible to assert that genetic enhancement is not 

inherently morally wrong, as gene therapy is not immune to blameworthiness. On the other 

hand there are enhancement measures that are morally wrong, and also there are ones that are 

justifiable. It is also argued that genetic enhancement need not necessarily be in conflict with 

ethical theories, but often it can go in harmony with them.  However, it is not reasonable to 

carry out gene transfer technology unless serious moral issues are resolved. Explicating these 

issues the following chapter seeks out solutions that are possible. 
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Chapter Four 

Addressing the Unresolved 

The previous chapter discussed the justifications for the application of gene transfer 

technology for enhancement purposes. The chapter made a brief discussion on the concepts of 

health and illness, the permissible magnitude of genetic modifications, possible benefits of 

genetic enhancement, and how the use of gene transfer technology to enhance persons can go 

in harmony with major ethical theories. The chapter also discussed why the use of gene 

transfer technology for enhancement is not wrong in itself, even if some enhancements can 

turn out to be morally problematic. However, this is not a problem specific to genetic 

enhancement, but valid also with the therapeutic use of gene transfer technology. The 

difficulty to specify the amount of permissible genetic enhancement, either at somatic level or 

at the germline, or to judge whether a specific act of genetic intervention is a means for 

treatment or enhancement, is also discussed in the chapter. However, the major objective of 

the discussion was to vindicate the claims in favor of the use of gene transfer technology for 

enhancement. Now, the present chapter introduces arguments against human genetic 

enhancements, and the possible responses to them.  The chapter is divided into two broad 

sections: 1) general objections against the use of gene transfer technology for improving 

human traits, and 2) addressing three major unresolved issues, bringing the above mentioned 

objections into three broad frames of ethical problems, and suggesting solutions that are 

available from an ethical perspective that pays adequate attention to scientific facts. 

 

4.1 General objections against genetic enhancement 

The use of gene transfer technology for improving specific traits of individuals is widely 

debated. Common objections raised against genetic enhancement are discussed in this section. 

The discussion is made in a descriptive way that leaves the moral assessment of the issues to 

the following section, which locates these issues into three major groups. Accordingly, 

responses to these objections are also presented in the next section. 

 

The first objection against the application of gene transfer technology for enhancement is that 

enhancement is the moral boundary for gene transfer technology, not to be trespassed by 

heath care professionals and biologists.
99

 Although the distinction between therapy and 

                                                 
99

 Murray 2007, pp. 493-94 



41 

 

enhancement is ambiguous, it is better to have at least an arbitrary line between possible 

degree of treatments and the domain of enhancement, especially when the limits of medical 

technology become more and more uncertain. Since the distinction can not be established by 

biomedicine alone, there must be serious efforts from the whole society—involving experts 

from other disciplines and professions—to resolve the issue. However, it is often argued, 

enhancements should not aim at satisfying our greed for more, and when “we expect to see 

natural talents and their virtuous perfection.”
100

 Thus this objection relies very much upon the 

concept “natural,” which is often disputed in bioethical discussions. To stay away from 

disputes some bioethicists propose the possibility of a new “medical ontology,”
101

 or a new 

“conceptual map,”
102

 which might make a difference between therapy and enhancement. 

Stated otherwise, a radical revision is suggested to the traditional medical concepts, such as 

disease, normalcy, treatment, and enhancement, in the light of the developments in the area of 

modern biomedicine.  

 

Another objection is related to the concept “natural” mentioned above. It is argued that 

genetic enhancements are unnatural, both against the course of nature, and against the given-

ness of human nature.
103

 For instance, members of President’s Council on Bioethics blamed 

man of playing “hyper agency,” failing to respect the “giftedness” of the world and human 

nature.
104

 Sandels observes that our immodest drive for mastery misses and destroys this 

gifted character.
105

 An attitude of humility and modesty is demanded from the mankind. 

However, the idea of “given-ness” raises another debate, i.e. would everything given by the 

nature, such as deadly diseases, good-in-itself, and man is not supposed to change anything? 

Further, one may argue that there is nothing unnatural involved in using gene transfer 

technology, because it is just similar to the use of any other technology. It is also true to 

human nature to use his superior capabilities to make a win in the survival race. 
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The problem of designing humans is another objection raised against genetic. Stock considers 

germline interventions as “conscious human design.”
106

 The attempts to design humans lead 

to genetic determinism, which is a violation of the principle of human dignity and respect for 

persons. It is argued that values such as freedom, autonomy, and individual integrity are 

harmed by genetic interventions. There are arguments also in favor of genetic integrity of 

individuals.
107

 Any serious change in the genome, it is observed, can affect the genetic 

integrity of the persons, because, genes work in an interrelated way. Although the results of 

modest genetic modifications at the somatic level might not be very serious and visible, we 

can not discard a remote possibility of designing—at the germline—every minute detail of an 

individual. This fear may be unfounded in the present conditions; still there is the possibility 

of coming closer and closer to a perfect designing. Kitcher discloses such as fear stating 

“there may soon be a way of creating to order a zygote with a specific, antecedently existing, 

human genotype.”
108

 Another problem of designing is that we are never sure of its success, for 

mixing of two genes can have millions of possible combinations. Even if we are successful in 

designing one specific property it might invite other defects that are unforeseen. 

 

Another objection is regarding the social impacts of genetic enhancement. Considering its 

impacts over the society it is feared that the use of gene transfer technology to improve 

humans is an enlightened form of eugenics and racism. Genetic enhancement is seen 

comparable to the eugenic movements that took place in the Unites States and in Europe in 

the first half of 20
th

 century. The eugenic measures were implemented in the United States in 

the form of compulsory sterilization of selected people and through sterilization and execution 

in Nazi Germany.  Supported both by the law and prevailing political system, eugenics 

claimed to be an act of benevolence against the “less suitable” races. The use of gene transfer 

technology for creating better people, it is argued, might turn out to be a total abuse of the 

technology for nefarious goals. Etzioni points out the magnitude of this fear, “Even before 

genetic engineering developed very far, the mere question of how it might be used would 

invite a resurgence of racist ideologies and conflicting racist camps, each advocating its 

version of the desired goal. There are troublesome indications that society is already heading 

in this direction anyhow,”
109

 and there are many other ethicists sharing this concern.
110
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believe that the fear against the eugenic use of gene transfer technology is not unfounded 

when the present world manifests quite a lot of instances of narrow nationalism, another form 

of racism. Sandel, quoting Sinsheimer, makes a distinction between modern genetic eugenics 

and eugenics of the old. Rather than eliminating the unfit, the new eugenics “converts all the 

unfit to the highest genetic level.”
111

 While eugenic movement of the first half of the 

twentieth century claimed to be having the intention to eliminate “unfit” races by compulsory 

sterilization and massive massacre, the new eugenics might aim at eliminating the 

“genetically weak,” neither by sterilization, nor massacre, but by modifying their genetic 

constitution. 

 

Possible impacts of genetic enhancement on accepted social values invite criticism from 

ethicists. President’s Council on Bioethics presents a detailed discussion on the manifold 

challenges brought by genetic enhancement on social values, and these challenges can be 

broadly grouped into four: 1) against values regarding our progeny, i. e. “fixing up”
112

of the 

desired traits through genetic intervention and “choosing in”
113

 the best enhanced embryo to 

be born, 2) against accepting limitations our bodily life, i.e. making superior performance by 

unethical and harmful means and prolongation of life span,
114

3) against the value of our 

mental life, i.e. enhancing mood and negating sorrows,
115

 and 4) against the value of our 

social existence, i.e. promoting egoism, inequality, injustice etc. According to Sandel the use 

of gene transfer technology for enhancement would undermine our social solidarity. He 

argues: “The more alive we are to the chanced nature of our lot, the more reason we have to 

share our fate with others. Genetic enhancement would make it harder to foster the moral 

sentiments that social solidarity requires.”
116

 Thus, many of our existing values might be at 

stake if we accept genetic enhancement. 

 

It is also argued that genetic enhancement is a form of social cheating, and abuse of 

technology and medicine. A study conducted by Rabino revealed that some respondents 

believe genetic interventions might turn out to be “widespread genetic homogenization that 
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would potentially increase the risk of human extinction.”
117

 The study shows that 67% of the 

respondents oppose genetic enhancement,
118

 and further, points out a widespread belief that 

eugenics is a “technology creep.”
119

 Referring to performance enhancing genetic 

modifications, especially for superior athletic performance, the President’s Council on 

Bioethics blames that it is a way of “cheat” to the top.
120

 The same idea of “cheating” is 

discussed also by Sandel.
121

This abuse is possible not only in the area of physical 

enhancement, but also in developing cognitive factors, which might widen the gap between 

the affluent and the economically disadvantaged. Murray points out another common blame 

against enhancement, i.e. it is a “foolish waste of social resources.”
122

 His objection is based 

on the argument that enhancements miss the real ends. Many of enhancement measures can be 

aimed to improve certain biological properties, such as physical appearance and better skills, 

and these properties are only intermediary states to the final end, which is welfare of the 

person. By improving these properties, however, we can not assure that they really lead to the 

real welfare of the person. What these objections vindicate is that enhancements must be well 

justified in relation to the true welfare of persons, and also in reference to the actual social 

context. 

 

Another possible objection is regarding commercial exploitations linked with genetic 

enhancements. At present genetic technology has become an attractive area for commercial 

gains. Ever since 1971 a lot of patents are being granted for the products of researches that are 

made upon biological properties of organisms. It is seriously debated that who can own 

human genes. Can patents be granted for human genetic properties, and what policies are to 

be taken with regard to genetic researches in the private sector? At one end of the debate it is 

claimed that human genome is the property and “heritage of the humanity,”
123

and at the other 

end it is argued that genetic researches must be made at the private sector to make more 

efficient effort to uncover the mysteries of human genome that might bring greater welfare to 

the mankind. Chadwick & Hedgecoe observe that privatization and commercialization of 
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genetic research and products can lead to misuses and exploitation of the technology for 

commercial gains.
124

 Considering the possibility of offering “private genetic services” for 

enhancement that might support unchecked selfish gains, they argue that it seems necessary to 

prevent commerce from entering certain significant areas of life. Another issue regarding 

commercialization is on the availability of the results of the research to the public. When the 

products of the research are privatized and monopolized they need not necessarily be 

available for the benefit of every one. 

 

Other three major issues concerning the use of gene transfer technology are its possible 

impacts on future generation, issues concerning social justice, and the problem of uncertainty 

involved with enhancement measures that are done in good faith. Since these three issues 

require special attention they are further elaborated below. 

 

4.2 Three major issues 

Here, three major problems concerning the use of gene transfer technology for enhancement 

are being discussed. Most of the objections mentioned in the above section might fall under 

one of the issues mentioned here. These issues are: 1) our obligation to the future generations, 

2) the problem of justice, and 3) the problem of uncertainty involved in human genetic 

enhancement. I have made this division in consideration to the nature of problems that are 

involved with genetic enhancement. The first one, that is, our obligations to the future 

generations, involves the impacts of gene transfer technology on the future society, the 

second, i.e. the problem of justice, involves the outcomes of gene transfer technology on the 

present human society, and the third one, i.e. the problem of uncertainty, is primarily person-

centered, but also related to the former two. However, this is not a clear-cut division, and I am 

very well aware of the limitations of an anthropocentric framework I follow in this discussion. 

I shall try to link these groups as far as possible, and also to go beyond and anthropocentric 

frame of deliberation. 

 

4.3 Our obligation to future generations 

The question “to whom do we have moral obligations” may invite serious debate, and the 

responses can be in favor of three broad positions. Some may argue that our moral obligations 
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go only to fellow human beings, as human life has some special value. Some others may 

argue that our obligations are not to be confined to fellow individuals alone, but it must be 

extended to other species “existing” around us, perhaps to all other sentient beings, or even to 

the whole cosmos. Accordingly, this position presents a gradual shift from the anthropocentric 

frame to a “biocentric” and “cosmocentric” perspective of moral deliberation. The third 

position might hold that the present generation has an obligation not only to the humanity, or 

to the presently existing life-forms, or to the existing universe, but also to protect the interests 

of the future generations and the possible worlds as well.  

 

The difference mentioned above shows that there exists a significant difference regarding our 

understanding of the “moral community” that can claim obligations from us. Traditional 

discussions on moral issues, mainly from religious points of view and deontological 

treatment, had been confined to a community consisting of human persons, especially the 

present ones. In recent times, since the possible impacts of human acts have widened, a 

revision of our traditional idea of moral community is found indispensible. It is no more 

possible to limit our ethical discussions to human predicaments alone, nor possible to confine 

our concern only to persons who exist at present. Applying this position to the ethical issues 

concerning the use of gene transfer technology
125

I argue that ethical assessment of the 

application of gene transfer technology must consider not only the interests of the present 

people, but also of future generations. We have discussed the possibility of impacts of genetic 

modifications upon generations to come. Though somatic line genetic interventions need not 

necessarily lead to serious impacts on future generations we can not completely rule out the 

possibility that somatic changes can bring modifications to the germline. Moreover, we are 

sure that the outcomes of germline interventions will be carried over to subsequent 

generations. Considering the possibility that our decisions to modify the genetic constitution 

can affect also our progeny it is found reasonable to consider the interests of the future 

generations in the decision process. Our autonomy and freedom might be helpful to justify 

only those decisions that can affect “only” us, but the decisions that can affect “also” some 

one else are in need to consider their justifiable claims. 
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A possible objection against my suggestion that we must consider the interests of the future 

generations is that non-existing persons can not have any interest. This objection, in reference 

to the claim I have made, points to a conflict—a conflict between the “actual” interests of the 

“actual” people, and “possible” interests of the “possible” people who may exist in the future, 

immediate or remote. Her, it is presumed that both the position I have suggested and the 

objection against my position agree that interests of human persons are to be respected. Thus, 

the conflict is between the “actual” and the “possible.” It implies that the objection presumes 

“existence” to be a necessary condition for moral worth. But I would argue that existence is 

not a necessary condition for moral worth; hence for our obligation. We feel obliged to 

several things that are non-existing in the true sense of the term, and often the “present” 

people are not the ground of our moral sense. The sense of obligation can be generated 

without people, and often it is founded on our belief that someone or something may be 

affected by our acts. On the other hand, if existence is taken as the criterion, it need not 

necessarily go against our belief and the sense of moral obligation. Stated otherwise, if our 

belief about the possibility of existence of future people is legitimate, i.e. they have justifiable 

claims for existence, moral obligation towards future people becomes significant. 

 

Further, I argue that neither existence nor personhood is a necessary condition to demand 

obligation from us. Utmost we can say that existence and personhood are necessary grounds 

to have the sense of obligation to someone or something. We can not say that trees, animals, 

or the next generation have an obligation to us, because, the sensibility for obligation belongs 

to existing human persons. Leaving aside an anthropocentric moral framework it is possible to 

maintain a moral outlook that recognizes “rights” and “values” without referring to human 

persons. It is possible to talk about the innate worth of the whole universe from a 

cosmocentric ethical perspective, and it is possible to conceive the right of sentient beings 

against physically harms when we turn to a biocentric perspective. However, ethicists like 

Heyd reject the idea of impersonal value system and the rights of non-personal beings.
126

 

Using a method of elimination he argues the following. 1) To assess moral issues, especially 

on future generations, we have to apply either a theory or right or a theory of value. We can 

not say that non-existing beings have right; so we are to look forward to theory of value. 2) 

Two types of values theories are there: impersonal and person affecting. Since the future 

people may become persons, it is not an impersonal, but person-affecting value system is 
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helpful for the assessment. 3) To speak about the values of the non-existing is senseless, and it 

is better to make the assessment in reference to the interests of the existing persons. 4) So we 

have to make the assessment using person-centered framework, considering only the interests 

of the existing.
127

 

 

Although a person-centered approach mentioned above might be found helpful to establish 

the right of the future people it is not possible to consider that it is the “only criterion” for 

assessment. First, it is assumed that theories of right can not be useful to make discussions on 

future people. As I argued earlier, we can not reject the rights of non-human moral 

community or not-fully-human moral community, though we may say that only humans have 

obligations. Second, moral discussions on future people can not be confined in reference to 

person-affecting value system alone. The simple logic here is that they are “not yet” persons. I 

do not say that person-affecting frame is not helpful for the purpose. On the contrary, I argue 

that it is not the only criterion for the assessment. It is agreed that the discussions on our 

obligations to the future people must be seen in relation to actual persons, primarily from a 

person-centered perspective. However, impersonal, non-anthropocentric, value system is also 

found helpful to address the issue regarding future people. Third, while we can say that the 

non-existing persons can not have interests, we can not say that they do not have any value at 

all, for “having value” and “having the sense of value” are different. Even non-human species 

and everything in the world, I believe, do have their own value. Considering this broader 

perspective it is found not possible to limit ethical discussions on future people only in 

reference to the interests of the existing human persons. 

 

Now, I shall explain how a person-centered framework can be made helpful to discuss the 

ethical issues concerning future generation. Agreeing with Forrester I argue that personhood 

can be ascribed to future people by extension.
128

 There are two ways how personhood is 

ascribed: by nature and by extension. Natural persons have more moral claims because of 

certain characteristics such as rationality, sentience, and bodily continuity they already 

possess. In the other category personhood is ascribed by extension, for they do not have the 

characteristics mentioned above.
129

 However, it is argued, persons by nature find some 
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benefits to themselves by treating “persons-by-extension” with an equal status. For instance, 

we treat the senile and the newborns to be persons, and this treatment has considerable effect 

on respecting our life. She observes: “it is difficult to set an apriori limit what individuals 

might be considered persons-by-extension: fetuses, animals, extraterrestrials, computers, for 

example.”
130

 It is admitted that such a treatment would be at “significant costs” to natural 

persons, and it is difficult to take back the status of personhood once granted by extension. 

The argument that follows these observations is this: If the present human society does not 

suffer seriously, but only gains from extending the claims they have as persons to the future 

people, they may be treated as persons; if the future generation is granted personhood-by-

extension, they can claim the same rights due to an existing human person. 

 

Considering the above suggestions it seems reasonable to follow a person-centered 

perspective, which ascribes moral worth to persons “whoever they are.” Once we grant 

legitimate claims of the future people, there appears another pertinent question: “Should we 

ascribe more weight to the claims of people who will exist in the near future than who will 

exist in the remote future?” The response to this question may be drawn from our everyday 

experience. We feel more obligations to our kinfolk and neighbors than to strangers. 

Accordingly, a commonsensical answer would be this: We are unable to foresee an infinite 

future due to our epistemic limitations, hence not committed to the people of far future. Our 

primary obligation is to the people who share existence with us and to those who will exist in 

the immediate future, because, our actions have a direct impact upon them, whereas it is not 

possible for us to foresee all the impacts of our actions upon people of distant future. Thus, 

the priority of the existing people is established on the criterion of existential proximity. Yet, 

the privilege granted to the proximate does not limit the legitimate moral claims of the people 

of distant future. The only criterion for this gradation is the epistemic limitations of human 

nature. 

 

The idea “claims of existentially proximate” needs further explanation. I do not mean that 

people who exist can have any claim over the generations to come, for it is against our 

observation that the future people may be treated as persons-by-extension. But we have also 

seen that personhood is granted by extension if and only if it does not bring severe harm on 

people-by-nature. It implies that the claims of the possible people may be violated if those 
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claims are at serious cost for the present generation. To be more precise, genetic interventions, 

harmful to future generations, may be justified if they are indispensible to alleviate sufferings 

of the present generations. This is major argument favoring the application of gene transfer 

technology, both somatic line and germline, for therapeutic goals. As explained earlier the 

distinction between therapy and enhancement is situation-dependent, yet it is found possible, 

attending to the social contexts, to formulate an arbitrary line between them. Considering the 

impacts of genetic interventions and our obligation to the generations to come it is argued that 

gene transfer technology may be used with utmost care, and only when it is indispensible. 

 

There are researches exposing the possibility of using gene transfer technology for reasons 

that are not in accordance with the suggestion sated above.
131

 Rabino presents a list of 

preferences, other than curative, of people to make use of gene transfer technology. 40% of 

the respondents preferred to use gene transfer technology to suppress negative personality 

traits, 25% of them wished to use it for improving intelligence, 19% needed it to be used for 

developing caring nature, 16% for body weight, and artistic talent, height, athleticism, 

strength, gender, skin color, and hair or eye color were demanded by 14%, 12%, 11%, 10%, 

9%, 6%, 6% respectively. I think the above preferences are not primarily from therapeutic 

grounds, but from the desire to reach more and more. Though the traits demanded here are 

desirable indeed none of them are sufficient grounds to justify the use of gene transfer 

technology if it involves serious harms on the future generations. This issue is further 

explained in the final section of the present chapter. Further, genetic manipulations can not be 

justified on paternalistic grounds, because, we are never sure what the best for the future 

people could be. It is very well possible that such decisions are expressions of our personal 

preferences and selfishness that might turn out to be infringements on the interests and 

freedom of future persons. 

 

4.4 Justice 

The second major problem raised against the use of gene transfer technology is that it 

promotes injustice. While the former section was primarily focused on our duty to the future 

society the present discussion pays attention to the possible impacts of gene transfer 

technology on the present human society. Often it is blamed that unrestrained use of gene 

transfer technology might perpetuate the socio-political discrimination and injustice, 
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damaging the firewall of social virtues, such altruism, benevolence, respect, equality and 

justice. An attempt is made here to examine the seriousness of the above mentioned blame. 

 

Since the Aristotelian period justice has been recognized as a virtue that enables one to treat 

everyone in a fair and equal manner. However, major ethical theories do have their own 

concepts of justice, founded on distinctive grounds. According to the Kantian ethics the 

foundation of justice is the autonomy of individuals. Since human persons are rational, free, 

autonomous, and end-in-themselves, it is argued, they have the right to be respected and 

treated equally. Utilitarians, suggesting a rather impersonal approach, maintain a concept of 

justice as the maximization of utility with equal treatment among different persons. Recent 

socio-political discussions pay greater attention to distributive justice and the principle of 

fairness, where greater attention is given to the least advantaged group in the society. It is 

feared that unregulated use of gene transfer technology can go against the principle of justice, 

which is well esteemed by the ethical theories mentioned above. 

 

As maintained by the theories, justice, in its practical sense, is manifested in an equal 

treatment of each person. Ethical discussions on the use of gene transfer technology talk about 

the possible violations of equality and justice that are corollaries of the new technology. Using 

gene transfer technology for enhancement promotes social discrimination, for it creates an 

advantaged group, leaving others to a lower status.  The natural inequality, which is dictated 

ipso facto by nature, may be widened through selective breeding of a few who are able to 

afford to the new technology. Only the few who are socially/economically privileged can 

have access to gene transfer technology; hence it makes the privileged more privileged. 

Further, the enhanced persons can have an unfair advantage over others, and it is regarded as 

the violation of the principle of justice. In the extreme position, it may have a deplorable and 

nefarious goal, to produce a super race. 

 

But it is also argued that gene transfer technology can be helpful to enhance justice and 

equality. As a therapeutic method genetic technology might be used to cure the diseased so 

that they might be brought to the main stream of social life. Savulescu argues that there is no 

necessary connection between eliminating disabilities and discrimination. Instead, “egalitarian 

social institutions and laws against discrimination are designed to make sure everyone, 
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regardless of natural inequality, has a decent chance for a decent life.” This response points to 

the responsibility of the society to take necessary measures to ensure a proper use of any 

technology, ensuring just distribution of the benefits possible. Accordingly, social 

discrimination is not a corollary of gene transfer technology, but the failure of legal and 

political systems in implementing adequate regulatory measures. However, in the present day 

world, which is becoming more and more liberalistic, supporting individual autonomy,
132

 and 

allowing lesser degree of social regulations, there is greater possibility and temptation for 

misusing the technology for unjust goals. Thus, the duty to ensure a fair use of gene transfer 

technology is no more confined to political policy formulations and regulations, and the 

participation of the whole society is found indispensible to formulate normative guidelines 

that regulate its uses. 

   

4.5 Uncertainty 

Finally the problem of uncertainty, which in involved in the use of gene transfer technology, 

is to be addressed. Since a large area of genetic science still remains hypothetical or 

unexplored, the application of gene transfer technology involves a great amount of 

uncertainty. Owing to this reason it is argued that the new technology must be used with 

utmost care, and only if the outcomes are certain. This argument is based on the scientific fact 

that the gene expressions take place in a random manner, which makes it almost impossible 

for us to claim a “perfect” control over it. Further, a single gene can cause multiple results, 

known as the “pleiotropic effect,” and it makes difficult to locate the correct gene responsible 

to a specific trait. Although the results of somatic line modifications may be confined only to 

an individual, we are not yet sure that the modifications will bring the desired outcomes. 

Further, germline modifications that might be carried over to the subsequent generations 

involve much more uncertainty, for we are never sure of the impacts of these modifications on 

future generations. 

  

The problem of uncertainty is not confined to the use of gene transfer technology for 

enhancement, but it is also linked with the therapeutic use of the technology. Certain genetic 

“errors” that appear to be the reason for a specific handicap can turn out to be “norms” for 

subsequent generations, because, evolution proceeds in such a fashion.
133

 Therapeutic 
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attempts to correct there “errors” can turn out to be detrimental both to the person and to the 

progeny. For instance, deformed red blood cells found in people suffering from sickle cell 

anaemia are found to be a preventive mechanism that human body develops against malaria. 

Accordingly, correcting the blood cells might save the person from sickle cell anaemia, but it 

might make the person prey to malaria. Further, corrective modifications that are aimed at 

healing goals might inflict serious harms on other genes linked to the defective one. 

 

Another issue of uncertainty is in reference to the survival of mankind and human evolution. 

It may be argued that gene transfer technology is helpful to ensure a better survival and a 

better hold over the evolutionary process. Since we do not have perfect control over genes (it 

is unlikely to have it), and the nature and interactions of genes are so complex, we can never 

be sure that germline interventions might bring a better generation or add to the survival and 

evolution of mankind. Accordingly, the most serious objection against the use of gene transfer 

technology is the problem of uncertainly associated with its application and no normative can 

overlook the deadlock of uncertainty. 

 

Now, the possible ways to manage the problem of uncertainty are to be discussed. Two major 

ways to assess the acceptability of technologies are cost-benefit analysis and right-based 

approach. Employing quantitative correlation method cost-benefit analysis justifies 

technologies that bring “maximum social benefit at minimum social cost.”
134

 It is usually used 

both for evaluation and prediction of technological impacts, and costs and benefits are 

compared in relation to the number of casualties and the totality of beneficiaries. In most 

cases this comparison is made in economic terms. Such a method is found scientific and 

precise, but its criterion, which is heavily relying upon quantitative and monetary terms, is 

found insensitive to other values that never fit in a cost-benefit framework.
135

 Critics further 

argue that cost-benefit analysis leads to the “shoot-the-pensioners” paradox.
136

 The second 

one, right based approach, adjudicates technologies in reference to substantive rights of 

subjects that are affected by the outcomes of technological advancements. Individual rights, 

acting as the most fundamental concern, turn out to be the uncompromising criterion for 

technological assessment. However, this method is also not free from problems, because, 
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there are significant differences in suggestions proposed by diverse theories of right, and it 

might place technologies in a bottle neck. 

 

Both the above mentioned approaches are found helpful to assess “risks” that are associated 

with the use of gene transfer technology, but they appear insufficient to address the problem 

of “uncertainty” associated with the use of genetic technology. I would argue that this failure 

can be explained in relation to a radical difference between uncertainties and risks. The 

former implies a sense of vagueness of outcomes that are brought by any technological 

application. It is difficult to predict the probability of its impacts, nor to enumerate the costs 

and benefits that are concerned. On the other hand risks are probable, even if not certain, and 

statistically predictable.
137

 The issues raised by gene transfer technology are closer to 

uncertainty than to risks. As mentioned earlier we are never completely sure of the impacts of 

genetic manipulations on future generations. There is no explanation for, and control over, the 

random coding of genes; hence outcomes remain unpredictable. It is not possible to make out 

a one-to-one correspondence between genes and their manifold expressions. Since the whole 

human organism functions as a unified system any modification upon a single gene can result 

in millions of combinations with other genes and invoke totally unexpected results, perhaps 

devastating. I have no intention to explicate all these issues here in detail, and I shall pay more 

attention to suggest a few possible ways to address the problem of uncertainty. 

 

As stated above, there is a radical difference between risks and uncertainties, and this 

difference makes the problem of uncertainty not viable to the methods that are employed in 

risk management. Taking this cue I argue that our first concern in this regard shall be to 

demarcate between risks and uncertainties. While uncertainties belong to the domain behind 

the veil of ignorance and unpredictability, risks are foreseeable and rather certain. It is easier 

to make normative judgements on issues that are known, or partially known, whereas it is 

hard to apprise those issues about which we know little. Accordingly, it seems reasonable to 

limit interventions, whenever possible, to somatic line alone, and better to avoid germline 

manipulations that are more uncertain. It is also helpful to look for the possible results of 

genetic interventions by comparing them with similar modifications on other species. Here, I 

am aware of various ethical objections that might be raised against using other species for 

human interests. Granting some special considerations to human species—more advanced in 
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evolutionary line and having more developed mental faculties—I would justify the use of 

other species on the grounds of “lesser evil.” However, this blame can be avoided if 

simulations are found serving the purpose. Once we have a better picture of state of affairs by 

demarcating total uncertainty from risks that are probable normative judgements become 

easier and sound.  

 

Secondly, an ambitious claim in reference to the above mentioned endeavour is to bring 

uncertainties closer to risks, which might be known in reference to probabilities. As stated 

above, simulations, and trials on other species, would offer a better light into possible impacts 

of gene transfer technology. Once the possible risks are drawn out of the veil of uncertainty, it 

is easier to judge intervention measures with the support of cost-benefit approach. It also 

helps us to verify if serious infringements are made upon basic rights of human beings. The 

rationale for this suggestion is the following. It is not judicious to reject gene transfer 

technology at least on therapeutic grounds. Further, it is not easy to make a demarcating line 

between therapy and enhancement. There are instances where gene transfer technology is the 

only permanent solution to diseases caused by genetic defects. However, if the application of 

the technology involves serious uncertainties often it becomes necessary to reassess the 

strategies. 

 

Normative discussions on germline human genetic interventions, maintaining a soft spot for 

substantive ethical imperatives, introduce quite a lot of alarming claims that are disturbing the 

scientific world. Popular discussions on genetic interventions are found much based on the 

fear of uncertain outcomes of technological applications. For instance, such fears are 

elucidated in Brave New World,
138

 which presents a negative utopian world of genetic 

engineering, and in The End of History and the Last Man.
139

 These fears play a significant 

role in value judgments that are subjective and social constructs,
140

 and it may be argued that 

“emotions of the public have to be taken seriously in order to arrive at well-grounded 

judgements”
141

 on technological applications. Further, these fears represent perceived 

uncertainties that might not be in conformity with the actual nature of uncertainties. Indeed 
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emotions of the public have a major role in determining the “acceptability” of technologies. 

But I argue that “acceptability” of the public may have nothing to do with “factuality” of the 

sate of affairs. Irrational fears, high publicity of less serious impairments,
142

 apocalyptic 

works mentioned above, and several vested interests including religious dispositions can lead 

to serious objection against technological applications.  

 

Taking the wide-spread fear against the use of gene transfer technology into consideration I 

propose the third guideline: uncertainties regarding the outcomes of gene transfer technology 

are to be distinguished from ignorance. While uncertainty is raison d'être for calling off its 

implementation ignorance is not a sufficient ground to declare an absolute moratorium over 

gene transfer technology. This crisis may be minimized by adopting two major measures that 

are found useful. First, advanced researches are to be made to uncover the possible 

expressions of genes at diverse contexts, and also to find out the interaction among genes. 

Simulations that employ the models of molecular biology and bioinformatics could be 

suggested in this regard. Since these simulations bring rather scientific and precise outputs, 

and require no trials on any organism, serious moral objections might not be raised against 

them. Further, it is found helpful to explore the real nature of the problem by trials on other 

species. Adopting a comparative method, both human and animal data can be used to draw 

tentative assumptions regarding possible outcomes of germline manipulations. Moreover, 

uncertainty might be a manifestation of the “lack of confidence about our knowledge.”
143

 The 

second proposal to minimize the conflict between uncertainty and ignorance is to encourage 

discourses between the public and geneticists.
144

 The facts concerning recent developments in 

the area of genetic technology must be available to the public, “in terms that an average 

citizen can comprehend,”
145

 and the public must be involved in formulating policies on 

genetic interventions.  

    

The idea of public involvement mentioned here requires further attention. With regard to the 

use of gene transfer technology, I believe, public decision process is indispensible, and public 

adjudication is more important than individual decision and consent. This is the fourth 

guideline I propose. I am not overlooking the role of individual consent in assessing the 
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acceptability of risks or resolving problems concerning rights of persons, for it may be argued 

that “only consent can turn a potential violation of a right to a permissible act.”
146

 Right-based 

approach mentioned earlier justifies violation of individual rights if and only if subjects have 

forfeited their rights by expressing their explicit consent.
147

 But, in the case of gene transfer 

technology made in the germline it is possible neither to draw the consent of the future 

people, nor can we make valid decisions on their behalf on matters that are uncertain. Since 

the outcomes of genetic manipulations can affect the whole mankind public consent is looks 

indispensible. This argument is in defence to the UNESCO’s declaration,
148

 which affirms 

that genes are the heritage of humanity. Accordingly, neither the consent of an individual nor 

the decision of the scientist would suffice, but the use of gene transfer technology must be 

subjected to public adjudication procedure. 

 

Considering the insufficiency of individual consent, and also the necessity of public 

adjudication process, I propose the fifth guideline: a procedural approach shall be helpful to 

assess the acceptability of the uses of gene transfer technology.  When the problem of 

uncertainty presents difficulty to substantives theories by making it hard to find the necessary 

information for substantial ethical assessment, a procedural ethical approach is a possible 

alternative to solve the crisis. Such an approach might pay greater emphasis to the structure 

and validity of decision-making debates, rather than the substance.
149

 Here, the attention is 

given to valid and impartial procedure of debate and communication without regard to the 

substance of the debate.
150

 However, it does not imply that substantial theories are not helpful 

for the assessment on issues concerning gene transfer technology, but that the problem of 

uncertainty is better managed by a procedural approach. Maintaining procedural legitimacy 

public discourses and decision procedures might bring a better management strategy for the 

problem of uncertainty.  

 

Finally, proper management is a possible way out of this crisis even if an absolute solution is 

found unavailable. There are no clear answers to the ethical issues raised by the possible uses 

of gene transfer technology, because, it is impossible to judge the unknown. No valid 
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normative judgment is possible in the absence of proper knowledge of the state of affairs. 

However, unavailability of absolute solutions to the problem of uncertainty is not a valid 

reason to reject all uses of gene transfer technology. On the contrary, the use of gene transfer 

technology may be justified if it brings beneficent results. However, these results might be 

only probable. Once probability—positive or negative—is identified it becomes easier to 

appraise genetic intervention measures employing either cost-benefit analysis or right-based 

approach. When it is absolutely uncertain we can only turn to the procedural method of 

adjudication. 
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Conclusion 

This chapter presents a summary of the discussion made in the previous chapters. An attempt 

is made here also to point out the major findings of the study, and the practical implications of 

these findings. The study was focused on three major goals, namely, 1) to explore and analyze 

the major ethical issues concerning the use of gene transfer technology in general and the use 

of gene transfer technology in particular, and 2) to verify the reliability of putative 

demarcation between therapy and enhancement, and 3) to propose ethical guidelines for non-

therapeutic human gene transfer technology. I think I have done justice to these goals. 

 

It was found necessary to address several issues to reach the above mentioned goals of the 

study. Most significant among these issues were: 1) Is there significant ethical difference 

between gene therapy and genetic enhancement? 2) Would it be possible and necessary to 

make at least an arbitrary line between treatment and enhancement? 3) What are the real 

world factors that lead to the debate between therapy and enhancement? 4) Would it be 

permissible to allow human intervention into the genes? 5) If gene transfer technology is 

permissible on therapeutic grounds, what makes it morally different from non-therapeutic 

uses? 6) Is there any ethical issue specific to the use of gene transfer technology for 

enhancement? 7) What are the serious issues concerning the use of gene transfer technology, 

irrespective of therapy—enhancement distinction? and 8) How these issues are to be 

addressed? The discussion revolves around these issues attempting to find justifiable solutions 

to them. 

 

Since an ethical assessment of the use of gene transfer technology necessitates a brief 

exposition of scientific concepts such as, genes, heredity, genetic expressions, mutations, and 

genetic diseases, the first chapter aimed at elucidating these concepts. Accordingly, the 

structure and functions of genes, genetic errors, the possibility of modifying genes 

modifications, major goals of human genetic modifications, and different types of genetic 

modifications, are briefly discussed in the chapter. Paying attention to the likelihood of using 

gene transfer technology both for therapeutic and non-therapeutic purposes, the second 

chapter discussed the problem of demarcation between therapy and enhancement. The 

distinction is found ambiguous and blurry, yet significant. It is also found that the 

demarcation between therapy and enhancement is not purely a scientific or bio-medical 

concern, but also involving several other factors, such as social outlook, values and 
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preferences, and availability of resources. This leads to the conclusion that the decisions on 

the use of gene transfer technology need to pay adequate attention to several factors other than 

scientific concerns. 

  

The third chapter examined the possibility of morally justifiable genetic enhancements. The 

study affirmed that the concepts illness and normalcy are context specific and ambiguous. It 

was also found difficult to specify the permissible degree of genetic modifications. The 

chapter evaluated major arguments in favor of the use of gene transfer technology on 

enhancement grounds, such as, we have obligation to enhance, it is necessary to make a new 

conceptual map for the idea of human health, there is nothing wrong to take decisions on 

behalf of the future people if the decisions add to their welfare, it brings social equality, 

objecting enhancements commit the fallacy of theoretical inconstancy, and enhancement is 

not in conflict with major ethical positions. Considering the arguments for enhancements it is 

found reasonable to arrive at the conclusion that the non-therapeutic use is not morally wrong 

in itself. On the other hand, similar to the therapeutic use, there are uses of gene transfer 

technology for enhancement that are wrong, and also there are enhancements not wrong. 

Accordingly, it is found difficult to limit the discussion only to the possible uses of gene 

transfer technology for enhancement, leaving away its therapeutic applications. Here, a 

possible alternative is to keep away from the disputed therapy—enhancement distinction, and 

make the assessment on common ethical grounds. 

 

However, the arguments mentioned above are found insufficient to rule out serious objections 

against the application of gene transfer technology for enhancement, and these objections 

were explicated in the fourth chapter. The first section of the chapter discussed the general 

problems, such as the need for an arbitrary boundary between therapy and enhancement, our 

obligation to respect the “given-ness” of nature and human limitations of human nature, the 

dignity of persons, the possibility of eugenic impacts and nefarious motivations, possible 

infringements on social values, and justifiable claims of the whole humanity. The second 

section, locating these problems into three broad sets, made a detailed discussion of three 

major issues concerning the use of gene transfer technology, and suggests possible ways to 

address these issues. These issues are 1) our obligation to the future generations, 2) justice, 

fairness and equality, and 3) the problem of uncertainty. The study examined both theoretical 
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and procedural approaches to address these issues. Major findings of the study are 

summarized below. 

 

Although it is difficult to make an unambiguous distinction between therapy and 

enhancement, it is found useful to make at least a yielding and provisional demarcation 

between permissible and impermissible uses of human gene transfer technology. Such a 

demarcation should pay adequate attention both to biomedical principles and specific social 

concerns. However, this is a provisional consideration, which might be changed in due course 

of time. 

 

It is not argued that the use of gene transfer technology for enhancement is obligatory, nor it 

is found impermissible. However, it is suggested that more careful deliberation is necessary 

with regard to the application of gene transfer technology, both therapeutic and enhancing. 

Once the domain of established clinical practices is crossed, it is necessary to make serious 

deliberation before executing treatment methods, and it is applicable also to genetic 

intervention techniques. 

 

Astounding developments in the area of modern biomedicine necessitate a careful revision of 

the traditional medical concepts, such as disease, health, and treatment in reference to the 

recent findings. But, it is not possible to make a once for ever biomedical conceptual system 

that might accommodate all the future developments. Thus, it may be indispensible to make 

and accept timely modifications to our conceptual frame. 

 

The policy formulation on the use of human gene transfer technology is not to be confined to 

biomedical field alone. On the other hand, these discussions must involve experts from 

different fields such as medicine, ethics, politics, law, religion, education, etc. It is also 

necessary to pay sufficient attention to public opinion to assess the social acceptability of its 

possible uses. 

 

Since the final goal of human gene transfer technology is to protect humanity and enhance 

happiness of mankind, proper attention is to be made to ensure the benefits are certain, and 

harms are improbable. In addition to the respect for the value of human life, other social 

values and possible claims of the future generations are to be given sufficient attention. Here, 
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it is found helpful to uphold a person-centered perspective, which ascribes moral worth to 

persons “whoever they are.” 

 

Further, general agreement with regard to public policies on the use of human gene transfer 

technology is found urgently necessary. Since the outcomes of gene transfer technology might 

not necessarily be confined to a single individual, individual decisions and consent turn out to 

be insufficient to justify its application. Further, a wider method of decision making, which 

involves the international community, would check its eugenic usage that might result in 

social injustice and inequality. 

 

Since a large area of the science of human genetics still remains unexplored, it is necessary to 

ensure that proper care is taken, as far as possible, to avoid unforeseen harms. Gene transfer 

methods might be executed if and only if the results are found promising while the probability 

of harms is insignificant. However, the long term impacts of genetic modifications must not 

be overlooked in this regard. 

 

Finally, it is not found reasonable to argue that we should declare a moratorium on the use of 

gene transfer technology, either therapeutic or enhancing. It is praiseworthy to make human 

life better, happier, peaceful, and free from pains; no matter we call it therapy or 

enhancement. Accordingly, gene transfer technology may be used to enhance human welfare, 

if the benefits are certain. However, it requires further progress in the area of human genetics 

and biomedicine. 
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