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An Approach to Nanoethics 

 

John Weckert 

Centre for Applied Philosophy and Public Ethics 

Charles Sturt University 

 

Nanoethics, or the ethics of nanotechnology? 

 

Is there an emerging field of ethics called “nanoethics”? Although the term is gaining in 

popularity there is some scepticism about its appropriateness. Schmid et al argue that the ethical 

issues that arise in connection with nanotechnology are, by and large, not new ethical problems but 

rather old problems that arise perhaps in new or more urgent ways and moreover, there is not one 

unified nanotechnology of which there could be an ethics (Schmid et al, 2006, p. 433). 

“Nanotechnology” is a term that covers a number of technologies and therefore any ethical issues 

also are concerned with a variety of areas. It is worth emphasising that they do not argue that 

nanotechnology (or nanotechnologies) does not raise any important ethical issues but rather that 

there is no unified field of nanoethics, nor is there any need for one. It is true that most, perhaps all, 

of the ethical issues raised by nanotechnology are not new; they arise in biotechnology, information 

technology cognitive science, neuroscience and so on. It is also true that there are nanotechnologies 

rather than merely nanotechnology, but it does not follow that we should not talk about nanoethics. 

What is true is that there is a cluster of ethical issues surrounding nanotechnologies that are both 

important and interesting and that require examination. Nanoethics, as it is used here, covers those 

issues and does not imply that it is in some way, a new ethics. What became known as computer 

ethics was very much in the same position. There was (and still is) a cluster of ethical problems 

surrounding the use of computers and the phrase “computer ethics” helped focus attention on 

those issues, even though the issues themselves were, mostly, raised also in other areas (Weckert 

and Adeney, 1997). Hopefully the term “nanoethics” will help focus attention on the relevant ethical 

issues in nanotechnology (or nanotechnologies). (For other recent discussions of the field see Berne, 

2006, Hunt and Metha, 2006, and Schummer and Baird 2006.)  

 

How can nanoethics be done? 

 

How does one tackle the ethics of nanotechnology? Information technology throws up new 

problems, or old problems in a new light, and it is these, by and large, that make up the subject 

matter of the ethics of IT (or computer ethics). But nanotechnology has not done this yet in any 

significant way (except perhaps with respect to some nanoparticles). So what could be the subject 

matter of the ethics of nanotechnology? Various issues are mentioned in the literature (to which we 



will return shortly) but these tend to be potential problems rather than actual. If this is the subject 

matter then nanoethics is based on prediction, a rather tenuous base it might be thought. It is, 

however, largely these predictions that form the basis of calls for a moratorium on nanotechnology 

research or for the application of the precautionary principle to various types of research. This raises 

issues of the control or censorship of science and the validity of the precautionary principle, both 

important topics in ethics and their application in nanotechnology makes them legitimate topics in 

nanoethics. These topics raise other more general issues, for example, freedom and control in 

scientific research, risk/benefit and cost/benefit analysis and professional responsibility. It is here 

perhaps where nanoethics gets a hold; where it should start. Suppose that we start with the call for 

a moratorium on nanotechnology research. The call has been made because of perceived dangers 

from technologies developed from this research. Nanoparticles, grey goo, cyborgs and all-pervasive 

surveillance are considered too dangerous and research and development should be halted at least 

until these dangers are better understood and there are ways of overcoming them. This call, along 

with the related one of application of the precautionary principle to various aspects of the research, 

raises the issue of who should have the responsibility for making these decisions if they should be 

made at all, and this second point is central. Freedom in scientific research has long been considered 

a paramount good and fiercely defended by the scientific community. 

 

The approach outlined here assumes that technological development can be directed and that 

in some circumstances it should be. This might seem obvious but in the literature on the philosophy 

of technology it is not so obvious. Some argue for technological determinism and the related view 

that technology is autonomous. If these are correct then technology has a life of its own and there is 

not much that can be done to halt or direct it. Here it will just be assumed without argument that 

these views are not correct (see Bimber, 1994, and Nye, 2006 for discussions of technological 

determinism).  

 

Reactive and proactive ethics 

 

Ethics can either react to the technology, that is the ethics is done last, after the technology has 

been developed, or it can be proactive, that is done first, before the technology is developed. This 

ethics first, ethics last approach raises, or seems to, the Collingridge dilemma. If the ethics is done 

before the development has impacts it is difficult to predict what those impacts will be and if done 

after development it is difficult to control the impacts. Croy formulates the dilemma this way: 

Either a technology is in a relatively early stage of development when it is unknown what 

changes should be made, or a technology is in a relatively late stage of development when 

change is expensive, difficult and time-consuming. 

If the former, then control is not possible. 

If the latter, then control is not feasible. 



Therefore, either controlling technology is not possible, or controlling technology is not 

feasible (Croy, 1996). 

It is not possible because prediction is so unreliable and is not feasible because once the technology 

is developed change is difficult. 

 

 While this poses real difficulties it is not quite the dilemma that it initially appears to be. 

Some prediction can be informative and some control after the development is possible. 

Furthermore, it is possible, to some extent, to slip between the horns. We will return to this shortly, 

but first the difference between reactive and proactive active ethics will be illustrated through a brief 

look at the ethics of information technology (IT). Problems in IT ethics are not different or new in the 

sense that they are different in kind from other ethical problems, whatever that might mean. Moral 

philosophy has been studied systematically at least from the time of the ancient Greeks, and the 

ethical issues in computing are part of this tradition. What is new and different is that the development 

and use of computers has raised old questions in interestingly new and different ways (Johnson, 

2001), often creating what Moor calls policy vacuums (Moor1985). The work of the computer 

ethicists then is to develop policies to fill those vacuums. On example in computing is hacking. 

Breaking into someone's computer account is in some ways like breaking into someone's house, but 

there are interesting differences. It is a logical rather than a physical entering. Another is unauthorised 

copying of software, which is a bit like unauthorised copying of a book, and a bit like taking a 

television set, but there are significant differences. There are also questions relating to work and the 

loss or creation of skills, which arise in a unique way. This way of doing computer ethics is 

essentially reactive (Johnson, 2001, vii-viii), and this is an essential role of applied ethics in general. 

 

As we saw, generally there has been a reactive, or ethics last, approach to computer ethics. 

When approaching computer ethics reactively, or ethics-last, one generally works within an 

accepted framework and sees whether or not particular consequences fit that framework. For 

example, if some use of technology infringes personal privacy, it is the current view of privacy that is 

infringed. Sometimes of course the technology does not fit well with standard views and then some 

rethinking must take place. This is much the current situation with intellectual property. The current 

intellectual property regime does not accommodate the new information technology very well.  

 

Will nanotechnology create new policy vacuums in the same sense? By and large it has not yet 

except perhaps in the area of the regulation of new materials. Materials at that nanoscale have 

different properties and there is much discussion about whether new regulations are required to cover 

this or whether the existing regulations will suffice. While in a sense this is, or could be, a policy 

vacuum, it is not quite one in Moor’s sense, where he is more concerned with policies more closely 

related to ethical concerns. A potential policy closed to his sense would be if nanotechnology enabled 

human enhancements were possible that had no harmful side-effects and were for more than merely 

giving people advantages in sporting competitions. The main reasons for trying to keep drug related 

enhancements out of sport are to keep the competition fair and to protect the competitors from 

harming themselves. If there were enhancements available that were harmless and not sport related, 



would they matter? If tomorrow these were available there would be a policy vacuum in Moor’s 

sense.  

 

When a proactive, or ethics-first, approach is taken, the emphasis is different. One is much 

more likely, and in fact it is necessary, to think carefully about what is wanted from the technology, 

and that involves thinking about what sort of life one thinks is a good one. This approach means 

taking action that will guide the development of the technology in a particular manner. This 

proactive stance also highlights a more positive view of applied ethics, including nanoethics. Ethicists 

are frequently seen as playing only a negative role, always criticising and attempting to hinder 

development. While this view is to some extent correct, it is not the only thing that ethicists should 

be doing. Technology clearly has a positive role. In many ways our lives are much better because of 

various technologies. If there are nanotechnological solutions to some of the world’s current 

problems then nanoethicists should be playing a proactive role in encouraging the development of 

those technologies. Some examples might be global energy needs, clean water, increasing health, 

and healing and preserving the environment (see Heller and Peterson, 2007 for further discussion). 

 

Ethics pari passu and prediction  

 

Applied ethics, whether computer ethics or nanoethics, is dynamic in that the factual component on 

which it relies has to be continually updated. Norbert Wiener outlined this approach in 1960. Talking 

about automated machines, he writes:  

To be effective in warding off disastrous consequences, our understanding of our man-made 

machines should in general develop pari passu with the performance of the machine (Wiener, 

1960, 1355) 

What he is suggesting is that if we wait until the technology has been developed, it may be too late 

to avoid “disastrous consequences”. Predicting is hazardous and he does not suggest that these 

machines should not be developed on the grounds that they may produce undesirable 

consequences. Rather, the understanding must develop in step with the development of the 

machines. Similarly, the contention here is that understanding of the ethical questions must develop 

as the technology develops. This will be partly reactive and partly proactive, continually returning to 

the technology to understanding how it is developing and what its actual or likely consequences are.  

 

The problem with the ethics-first or proactive model is that ethical assessment depends in 

large part on a factual determination of the harms and benefits of implementing the technology and 

this necessitates making predictions, a hazardous occupation. The following comments of Watson 

and Gates attest to this: 

"I think there is a world market for maybe five computers."  



Thomas Watson, chairman of IBM, 1943 

"640K ought to be enough for anybody."  

Bill Gates, 1981 

 

Nevertheless prediction with care is useful and in fact essential. We constantly make 

predictions about what will happen and base our behaviour on those. And in any case, the ethics-last 

model does not fare so well either. Once a technology is firmly in place much unnecessary harm may 

have already occurred. Habermas explores this model in relation to genetic engineering and argues 

that we do need to look ahead to potential developments that my some day confront us (Habermas 

2003). He quotes approvingly Agar “Better to have principles covering impossible situations than no 

principles for situations that are suddenly upon us” (Habermas, 2003. p. 118, from Agar 1999)  

 

It is certainly true that prediction is hazardous, but it is also essential. New drugs and vaccines 

are developed because it is predicted that they will save lives, and huge investments are made by 

both the public and private sectors in various scientific and technological fields on the grounds that 

benefits and profits will result. Nanotechnology is being promoted in many countries because of its 

predicted benefits to humanity. The argument here therefore is that nanoethics – based on careful 

predictions and constant reassessment of the science and technology – is possible and useful, as well 

as essential. Care must be taken if we are not to base our ethical research on mere speculation 

founded more on science fiction than on science (see Milburn 2002).  However, informed forecast is 

not wild speculation, and it can give a good indication of prospects.  Evidence for these forecasts 

must be based on non-nanotechnological enhancements together with general developments in 

nanotechnology, and on the few enhancement research programs discussed in the literature.  

Importantly, part of this project is to understand better what the contribution of nanotechnology to 

human enhancement will most likely be.  This coheres with the approach to nanoethics taken here, 

which is to develop the ethics along with the technological and scientific advances.  

 

In summary, the ethics first – ethics last model presents a false dichotomy (Moor and Weckert, 

2004). There must be ethical discussion before, during and after development of the technology. 

Ethics must be proactive, reactive and  it must occur pari passu with the development. Collingridge 

points to a significant difficulty but his dilemma is not real one; it shows that control is difficult but 

not that it is impossible. 

 

The ethics of nanotechnology 

 

The argument so far has been that taking a reactive approach to ethics, while appropriate in many 

instances, is not sufficient, especially with respect to an emerging technology such as 



nanotechnology. A proactive approach is also required. This requires prediction which can be 

dangerous, but it is necessary, and requires constant interaction between ethicists, scientists and 

technologists while both the science and technology are being developed. This is ethics pari passu, 

and allows for the ethics to be based on sensible and justifiable predictions. In this context it is 

reasonable to talk of proactive ethics in both the sense of making decisions about what technologies 

to develop and in the sense of designing the technology in accord with values that will enhance the 

quality of life. 

 

The content of nanoethics 

 

A little was said earlier about the content of nanoethics. It involves the examination of the scientific 

responsibility, the control of scientific and technological research, the precautionary principle and 

risk and cost-benefit analysis. Clearly none of these issues are unique to the study of 

nanotechnology but they do arise in this context so are legitimately part of nanoethics. Perhaps all of 

the issues are just variations of ones that have arise in environmental ethics, bioethics, computer 

ethics and so on previously, but as was said earlier, there is a cluster of ethical issues here 

surrounding developments at the nanoscale that require ethical examination. 

 

Various reports give example of ethical issues. The much-quoted UK Royal Society/Royal 

Academy of Engineering Report (RS/RAE, 2004) lists economic impacts, a nanodivide, information 

collection and implications for civil liberties, human enhancement, convergence of various 

technologies, and military uses (see Schummer, 2006 for a detailed examination of nanotechnology 

and the military), while the recent UNESCO report emphasises a possible knowledge divide and risks 

associated with nanoparticle toxicity (UNESCO, 2006). An Australian report, also published in 2006, 

focuses on medical aspects, privacy, legal issues, military and terrorism issues and potential 

problems for developing countries (NAF, 2006).  In the previously mentioned study by Schmid et al, 

six areas are discussed as being of ethical importance in nanotechnology; nanoparticles and their 

potential risks, equity, privacy and control, medical applications, crossing the border between 

technology and life, and improving human performance by converging technologies.  It is commonly 

argued that the grey goo problem need not be taken seriously simply because it is unlikely to ever be 

a problem. In the UNESCO report (2006) it is called a distraction because, given the sensationalism 

associated with it, it diverts attention from important and current issues. Others however, Posner 

(2004) for example, argue that it should be taken seriously, because, even if it is extremely unlikely 

to eventuate, if it did, the consequences would be catastrophic. Here it will be left as an open 

question as to whether or not it is a genuine problem (but see Weckert and Moor 2006), and the 

focus will be on other problems.  

 

Before proceeding however, it is worth noting that the grey goo problem arises from a 

particular view of nanotechnology as essentially molecular manufacturing, that is, using mechanical 

engineering principles at the molecular level to create nanoscale machines, a view popularised by 



Drexler in his book Engines of Creation (1986). It is this molecular manufacturing account that 

underlies the much of the discussion of ethical and social issues by the Centre for Responsibility 

Nanotechnology. Concerns that they discuss that are not so commonly discussed elsewhere are the 

economic disruption caused by the abundance of inexpensive goods made possible by molecular 

manufacturing (where just about anything can be cheaply produced), and the social disruption from 

new products and lifestyles. While not wishing to imply that these are not legitimate concerns (see 

Jones, 2007 for further discussion), the focus here will be on some of those issues raised by what 

Jones calls “evolutionary nanotechnologies” which currently are more main stream.   

 

Instead of giving an overview of the wide variety of issues mentioned earlier we will 

concentrate on just three, privacy, human enhancement and social justice. 

 

Privacy 

 

Scott McNealy, the Chief Executive Officer of Sun Microsystems, was reported in 1999 as saying “You 

have zero privacy anyway … Get over it”. Many people however seem reluctant to “get over it’’. 

Privacy is still something that, at least in the West, most of us want. Just what privacy is not so easy 

to say, but in the context under discussion here it involves the individual having some control over 

what others can know about him or her. Perhaps what others know about me does not matter in 

itself, but it does matter if it can be used to control me or against me.  

 

What are some of the developments that will or may affect privacy? Nanoelectronics will play 

a large part. It is not that the devices will be nanosized but rather that nanoscale components will be 

used to construct smaller and more powerful computers, cameras, sensors and other devices 

necessary for communication. Radio Frequency Identification tags (RFIDs) are already in use and if 

these can be miniaturised to the size of a grain of sand the potential for tracking both things and 

people will be enormous. Smart dust, that is, tiny machines about one cubic millimetre that can 

communicate with each other and with other devices, for example computers, and that contain 

processors and sensors, has many valuable uses, but also poses a threat to privacy. A pioneer of 

smart dust, Kris Pister (2001), admits that privacy could be threatened, but also believes that the 

benefits created will be much greater than any risks to personal privacy. 

 

Another threat to privacy could be the coupling of these tiny and powerful computer 

processors and sensitive sensing devices with other devices such as Global Positioning Systems 

(GPSs), enablin the easy, inexpensive and efficient monitoring of individuals. Just about every move 

that they do can be recorded and assessed by intelligent computer systems.  

 



Developments in nanoelectronics will also lead to vast databases that can be accessed at very 

high speeds will enable governments, businesses and so on to collect, store and access much more 

information about individuals than is possible today. In addition, the capacity for data mining, the 

exploration and analysis of very large amounts of data for the purpose of discovering meaningful 

and useful rules and patterns, will increase dramatically. Cameras with neural nets (or other learning 

technologies), will be able to pick out unusual behaviour in crowds, or just on the streets, and notify 

authorities. This will be enabled by vastly increased processing speeds and memory capacities of 

computers and the improved sensitivity of sensoring devices. (There is a continuum of course 

between problems arising from current technology and those to be a result to future 

nanotechnology.) According to a US National Defense Research Institute report on new technologies 

(including nanotechnology) 

Various threats to individual privacy include pervasive sensors, DNA “fingerprinting” 

genetic profiles that indicate disease predispositions, Internet-accessible databases of 

personal information, and other information technology threats (Anton et al, 2000, p.39). 

These threats arise already using non-nanotechnology but the fear is that they will be come 

much more urgent. 

 

While all of these possibilities have benefits, for example for safety and efficiency, the 

possibility is also opened for large scale control of individuals, either by governments, employers or 

others with authority or power.  

 

Human enhancement 

 

In the UNESCO report mentioned earlier, not only is grey goo said to be a distraction, so is human 

enhancement. It is a distraction because the issue is not new nor is it restricted to nanotechnology. 

Both of these claims are true, but not really to the point. Most current debates about human 

enhancement revolve around drug use, particularly in sport, but that does not show that 

nanotechnology will not introduce new types of enhancement that will deserve attention. In this 

section we will consider some of the possibilities. 

 

There is currently much discussion on converging technologies, which are commonly said to 

comprise Nanotechnology, Information Technology, Biotechnology and Cognitive Science. (Roco and 

Bainbridge, 2002) These technologies taken together have the potential to quite radically enhance 

the abilities of humans. In the future, technology may not so much change our environment as 



change us. We will consider a few relevant developments that may be primitive relative to future 

developments, but they do demonstrate the direction things could take.  

 

First, therapeutic non-nanotechnology implants, just one type of potential enhancement, 

are already being used to improve the lives of the sick and disabled, and research is continuing 

rapidly, for example: pacemakers and defibrillators (Lu, Anderson, and Steinhaus, 1995, Pinski, 

and Trohman, 2000); implanted computer chips to overcome blindness (Gupta and Petersen) 

and to relieve Parkinson’s Disease (Freudenheim, 1997) as well as some psychiatric conditions 

such as obsessive compulsive disorders (Carmichael, 2002); and the relief of strokes (Moor, 

2005, Hockenberry, 2001). Nanotechnology will almost certainly enable further developments in 

these areas, as new material, faster processors, more sensitive sensing devices and so on are 

developed. 

 

Second, there are some research programs dedicated to human enhancement through 

nanotechnology and related technologies, for example, programs at the Defense Advanced 

Research Projects Agency, or DARPA, and at MIT’s Institute for Soldier Technologies. Examples 

of relevant research include: cognitive enhancement involving memory and reasoning ability 

and new learning techniques; the enhancement of our senses; direct brain-to-brain 

communication, that is, the brain in one person transmitting directly to a receiver connected to 

the brain of another; brain-to-machine communication, that is the brain transmitting directly to 

a machine and the machine transmitting to the brain; augmented vision that could amplify the 

natural vision of a soldier so that he/she could see more than they naturally would, perhaps 

finding tunnels hidden from natural sight; and the strengthening of our bodies. (see Roco and 

Bainbridge 2002, Canton 2004, Roco 2004, Montemagno, 2004,  Bainbridge 2004, Warwick, 

2002 (he does not discuss nanotechnology explicitly)).  

  

Research in nanomedicine too naturally lends itself to applications for human 

enhancement, given the close relationship between therapy and enhancement.  Indeed, designs 

have already been worked out for such innovations as a “respirocyte” – an artificial red blood 

cell that holds a reservoir of oxygen (Freitas, 1998).  A respirocyte would come in handy for a 

heart attack victim to continue breathing for an extra hour until medical treatment is available, 

despite a lack of blood circulation to the lungs or anywhere else.  But in an otherwise-healthy 

athlete, a respirocyte could boost performance by delivering extra oxygen to the muscles, as if 

the person were breathing from a pure oxygen tank. 

  

In other areas of research, nanotechnology will undoubtedly be used to improve and 

further enhance developments already underway, like those just mentioned and others such as 

the so-called “ratbot” – the rat remotely controlled by stimulating its brain (Cook, 2002), sharks 

to follow ships (Brown, 2006) and other projects on remote control (Hoag, 2003).  As examples, 

new and improved materials, advances in nanoelectronics that enable greater memory capacity, 



processing speed and more sensitive input devices, and the integration of nanodevices with 

biological systems will all play a part.   

 

Other research is also proceeding, particular at DARPA, the Defense Advanced Research 

Projects Agency, of the USA, where there are a number of projects designed to enhance the abilities 

of people in the military (Goldblatt, 2002). One of these aims to augment cognition, that is, it aims to 

give people an enhanced cognitive ability. Another involves research into the brain-machine 

interface. This involves research into giving people the ability to directly control devices by the brain, 

without having to use hands or feet or any other part of the body. For example, a pilot may be able 

to directly fly an aeroplane by the use of his or her brain, without physically needing to handle the 

controls. Other research is examining the possibility of the direct input of skills and information 

without the need for learning in the way that we learn now. Our brain perhaps could receive its 

download while we slept. In the morning we would know a lot that we did not when we went to 

sleep.  

 

Are enhancements likely to make life better for us? An enhancement here is taken to mean 

some change or modification made to us that in some way gives us abilities beyond what a human 

normally has. It might be vision as good as an eagle or hearing as good as a dog. Or it could be the 

ability to directly communicate with machines or with other people through transmitters and 

receivers connected to our brains. We are not talking here about treatments, modifications or 

devices that bring people up to what is more or less normal in the total population.  

  

It is difficult to know whether enhancement would make life better overall. Consider enhanced 

senses. Suppose that I had the vision of an eagle. This may improve my life, I really cannot say 

because I have no idea what it would be like. But this raises another issue. If some of us have 

enhanced vision but not everyone does, how will this affect communication and general social 

cohesion? Perhaps this is not a problem. Those with visual and hearing impairments lack senses that 

most have while some of their other senses are more highly developed. But we can still 

communicate, even if this communication is limited in some respects, for example with respect to 

colour in the case of the visually impaired. The situation does not seem so different in the case of 

someone who may be enhanced by the addition of a different sense, say echolocation, like a bat. 

Presumably there would still be much about which we could communicate easily. But suppose that it 

became possible to have enhancements of many kinds and that we could choose which we wanted, 

if any. Could I, as a conservative, unenhanced human who is fairly happy being as he is, 

communicate easily with my highly enhanced neighbours who had all kinds of experiences of which I 

could not even conceive? Probably not. So while bodily enhancements may improve life in some 

ways, in others there seems to be a high price to pay if communication becomes difficult. Humans 

are basically social creatures who like living in groups, and this aspect would appear to be under 

threat. Could I be a friend of an enhanced person? Aristotle would probably say not. Real friends 

must be equals. Could I understand this person? Wittgenstein would have his doubts. After all, he 

did say that if a lion could talk we could not understand it (Wittgenstein, 223). While both Aristotle 



and Wittgenstein might both appear to overstate the case, communication and friendship are easier 

between people who are similar. 

 

None of this may matter of course. We, as we currently are, are social creatures, but our 

enhanced heirs may not be, or not in the way that we are. They may not mind if there are few with 

whom they can easily communicate. According to the philosopher of technology Ortega Y Gassett 

(1961), the goal of technology is “to promote good life, well-being, by adapting the medium to the 

will of the individual”. In a world of human enhancement this no longer holds. Technology no longer 

adapts just the environment but also the human, so our frame of reference, namely a common 

humanity, is gone. This may not matter, but it should make us reconsider the purpose of 

technological development.  

 

Social justice  

 

Undoubtedly there will be winners and losers from nanotechnology. There always is with the 

introduction of any new technology. Two sorts of responses are both tempting and common. One is 

that this is just the way that things are, and that if we want improvements we have to put up with 

the costs. The other is that harming people is always to be avoided even where the developments 

benefit some. Both of these claims have some initial plausibility, however they are much too 

superficial and closer examination of the issues is required. 

 

The introduction of new technologies always creates winners and losers, as we have already 

noted, and there is something almost natural about this. A new product or technique makes an old 

one obsolete and those whose livelihoods depended on the old must adapt to the new (for more 

details discussion of these issues see Schummer, 2006 and Salamanca-Buentella, et al, 2005). The 

awarding of intellectual property rights to new products and techniques introduces a different way 

for there to be winners and losers. The primary instrumental purpose of intellectual property is to 

give creators and developers the opportunity to profit from their work and so have incentive to 

produce and thereby benefit society as a whole. There seems to be little doubt that granting patents 

gives incentive and that benefits do flow from this. What is less clear is manner in which the benefits 

are dispersed. If patents are too broad it can mean profits for the patent holder but diminished 

benefits overall because further research and development is restricted. But even if patents strike 

more or less the right balance there can still be problems in the distribution of the benefits. Consider 

the problems that have arisen over the distribution of drugs to treat AIDS and other diseases and 

problems related to patents for new crops (see Drahos, 2002, and Pogge, 2005 for discussion of 

these issues). There is a danger that similar problems will arise with respect to nanotechnology. 

Patents granted to corporations in rich countries could easily disadvantage many in poor countries. 

Take the case of rubber for example. If substitutes are developed, say in the USA and patents held 

there, not only will the traditional rubber producers in Thailand, Malaysia  and so on lose their 



source of income but the substitute rubber will not be able to produced in those countries either 

(except perhaps under licence) because of the patents (see ETC 2004 for further discussion).  

 

One aspect of intellectual property that is becoming more important and will almost become 

much more so particularly if nanotechnology lives up to its promise of being able to manufacture 

much of what is grown today, and that is the concentration of power into the hands of very few. 

Drahos (2002) talks of information feudalism; the situation in which control of information is 

concentrated in hands of a few corporations, usually multinational, and it is those corporations 

rather than governments who wield the real power. This situation has the potential for becoming 

much more serious if, as some suggest, for example Ellenbogen (Ellenbogen, 2002), with the advent 

of nanotechnology the most important property becomes intellectual property; the information, 

probably in the form of software, to manufacture most things. If material things are easily and 

cheaply made they will have little value, so the value will be in their methods of manufacture. It is 

worth noting in this context that while patents have a life normally of up to about twenty years, 

copyright is up to one hundred years, and currently software is subject to copyright, although 

algorithms can be patented. Drahos’ scenario does not appear far-fetched. Pogge’s suggestion 

regarding  an alternative type of patents for useful products could help overcome this if it were 

extended to copyright (and perhaps other forms of intellectual property). His proposal is that 

“Pharmaceutical innovators would have the option to forego the conventional patent and to claim 

instead an alternative patent that would reward them, out of public funds, in proportion to the 

health impact of their invention.” (Pogge, 2005). 

 

 What is clear is that if we do not want to go down the road to information feudalism in 

the nanotechnology world, with the even greater concentration of power and wealth in the 

hands of even fewer, changes to intellectual property laws are sorely needed. Intellectual 

property rights interfere with the rights of others more than other property rights do, Drahos 

argues. So this concentration will adversely affect the rights of just about everyone. 

 

The appropriate response 

 

Three areas of ethical concern in nanotechnology have been considered. Given that there are some 

serious issues, what should be the response? Knowing how to answer this raises a plethora of 

further problems. Should there be any response and if there should be, what should it be and who 

should make the decisions? In extreme cases, should some research be halted, and who should be 

responsible for that decision? And more generally, where harm is caused, who should be held 

responsible? Clearly these questions cannot all be answered here in detail so we will just sketch 

some possible answers and consider some of the issues that arise in answering them.  

 



In the three areas discussed, the chief problems are: the dangers in loss of privacy; venturing 

into the unknown in human enhancement; and even greater social injustice with a nanodivide. 

These problems are all quite different in many respects. The first concerns the real possibility of 

control and loss of personal autonomy in the near future. The second raises questions about the 

sorts of beings that we are and want to be and how we will cope with changes. The third is most 

obviously a matter for government policy at both the national and international levels.  

 

 

Given that in the three areas discussed nanotechnology does raise concerns. The difficult 

question of course is what should be done and who should have the responsibility for making the 

decision to do it. The most dramatic action is to stop the research and development in order to 

prevent the harms. This of course prevents the benefits as well but even so, in some circumstances 

may be the best alternative. A more moderate approach is to have policies that limit the use of the 

technologies to ways that minimise harm or to develop the technology in ways that reduce the 

possibilities of harm.  

 

But what is to be stopped or regulated in some way? A number of distinctions are important 

here. First is that between pure research and applied research. Second is the distinction between 

applied research and technology, and third, the technology and the use to which it is put. If these 

distinctions are all clear, then the only concern is with the use of technologies. Regulating that is all 

that is necessary. One problem with this is that, as we saw earlier, technology facilitates certain 

kinds of behaviour. Some behaviours would most likely not be engaged in by some people, in a non-

trivial sense, if certain technologies were not available. Certainly some uses of technologies can be 

proscribed, for example, shooting people with guns and using the internet for child pornography. 

These activities are extremely difficult to control, and it may be that in certain cases some 

technologies should not be developed at all. So now it looks as if the control should be directed at 

the technology itself and not just at its uses. The science, both pure and applied can be left alone. 

One problem here is that if applied scientists develop the techniques for develop certain 

technologies, they almost certainly will be developed, particularly if they appear to be profitable. 

Another problem is that the division between applied science and technology is unclear and the two 

are often seen to be the same. Sometimes technology is defined as applied science. It looks now as if 

only pure science should be exempt from controls. But even this is not without problems. If the 

knowledge is available to do or make something, someone will probably do or make it, regardless of 

how dangerous it is. Perhaps then there are even cases where some area in pure science should not 

be allowed to be researched.   

 

This of course opens a pandora’s box. Prohibiting certain uses of technology is uncontroversial 

while prohibiting certain kinds of technology is controversial (consider for example, digital 

technology for copying). Prohibiting pure science is anathema to many, and given the experience of 

political interference in science in Nazi Germany and Stalinist Russia, this is hardly surprising (see 



Weckert 2002 for a development of these ideas). But for all this, scientific research is controlled to 

some extent by the way that funding is allocated. Nanotechnology for example, is currently a priority 

funding area in Australia (although not mentioned by name) and in the US. A current common joke is 

that “nano” is Greek for “funding”.  

 

What should be done in the three cases discussed earlier? This paper presents an approach to 

nanoethics so no detailed answers will be given, but at least with respect to privacy and human 

enhancement, a case can be made to apply the precautionary principle to certain research and 

developments (see Weckert and Moor, 2006). Given the arguments already presented, technology 

should not be allowed to develop purely in line with the values of efficiency and productivity. The 

social justice question lends itself to other solutions, some of which have already been mentioned, 

namely those of Drahos and Pogge regarding reforms to intellectual property laws and the possibility 

of compensation being paid to those disadvantaged by new technological developments. 

 

In conclusion, if nanoethics is to procede, as it must if it is to be useful, both proactively and 

pari passu with the development of the technology, then it requires the involvement of 

philosophers, scientists and technologists, social scientists and lawyers at least. Those in each 

discipline must gain some understanding of the other disciplines and at a minimum must be 

sympathetic to the methodologies of the other disciplines. No one discipline alone is equipped to 

examine adequately the ethics of any new technology. 
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