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Summary
The promise of synthetic biology is enormous.  The technology can be used to help solve some of the greatest challenges now facing humanity including the production of more food, energy, clean water, and safer, more effective vaccines and medicines.  The technology required involves the genetic modification of viruses, bacteria, and microbes and that raises numerous ethical questions.  Is there adequate regulatory oversight, environmental protection, and vigilance against the misuse of the technology by amateurs or terrorists?  Other concerns involve the moral acceptability of creating novel life forms.  In grappling with both types of issues there is, as yet, no consensus on which principled moral stance that is appropriate:  precaution or prudence.
Current realities
The promise of synthetic biology is enormous.  The technology can be used to help solve some of the greatest challenges now facing humanity including the production of more food, energy, arable land, and clean water, the control of pollution, and the creation of safer more effective vaccines and medicines.  The technology can also be used to create biological incubators that can accelerate many biochemical production processes.  
Yet, the technology involves the genetic modification of viruses, bacteria, and microbes and this raises numerous ethical questions.  
Social and ethical challenges

At present there is insufficient regulatory oversight and environmental protection governing synthetic biology.  There is a risk of the misuse of the technology by amateurs or terrorists and accidents also pose an important danger.  Others concerns involve the moral acceptability of drastically altering existing life forms or creating novel life forms.  In grappling with these issues there is, as yet, no consensus on the principled moral stance that is appropriate:  precaution or prudence.
In facing the risks associated with synthetic biology, two schools of thought have emerged:  precaution and stewardship or prudence.  However, there are divergent opinions regarding which is the appropriate moral stance toward emerging technologies such as synthetic biology.
The first school of thought, precaution, is predominant in Western Europe.  This view maintains that the burden of coping with risk falls on those who would innovate any new technology.  The “precautionary principle” holds that if an action or innovation has a risk of causing harm to the public or the environment then the burden of proof that it is not harmful falls on those who propose the action or innovation.  They must demonstrate the absence of risk before a technology such as synthetic biology can be implemented.
This principle sets an extraordinarily high bar for coping with risk.  It asks that risk be proven to be zero or so low as to be irrelevant with a high degree of confidence.
Some have argued that new technologies such as synthetic biology require a different moral stance, which I and others term “responsible prudence.”
Based on the responsible prudence view, the proper response to risk is to determine the extent to which risk exists and then to institute a plan of action that ensures adequate oversight, accountability, liability, risk minimization, and transparency.   
Some will argue that altering microbes is inherently wrong.  No degree of social or economic benefit could justify the hubris of trying to design artificial life forms that can serve human purposes.  “Playing God” is the form this objection almost always takes.
Oddly, no major religion has any objections based on principle to altering the natural world.  Religion has long ago come to terms with medicine, forestry, agriculture, aquaculture, and mining.  Religious concerns are more focused on the equity with which benefits are to be distributed and the purposes to which synthetic biology might be put.
In worrying about playing God, it is more the “playing” than the “God” part of the objection that carries moral weight.  If scientists or industry are seen as unaccountable for what they do, if there is no transparency about the uses to which synthetic biology is put, if amateurs are seen as being able to muck around with nature simply for fun or curiosity, then the unease around allowing synthetic biology to advance could well be the basis for either hindering its application or even banning the technology.
Policy options
· The key risk posed by synthetic biology is the release of engineered organisms into the natural environment where they could interact with naturally occurring living entities in ways that could cause harm to ecosystems or human health.  Releases could be the result of accident, incompetency, deliberate intent, or industrial release as waste or by-products.
· Those advocating the precautionary principle will find any risk sufficient to block the introduction of synthetic organisms into the environment.  Prudentialists will argue for the creation of clear government oversight and duties, liability for any damage done, the branding of organisms to permit easy identification and tracking, the creation of fragile organisms so they cannot flourish outside controlled environments, and some restriction on access to information and techniques to minimize misuse by amateurs or terrorists.  
· The recent battle over publishing the formula for synthesizing deadly strains of pandemic flu illustrates a policy of allowing synthetic biology to evolve, but with restrictions that can limit risk.
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