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Moral obligations for synthetic biology research 

 
Stefan Eriksson 

 

 

1. The worry 

Synthetic biology, or SynBio, has emerged as still another variant of the familiar dual use 

issue; where good intended research might also have malicious uses, such as using a novel 

pathogen for terrorism. It holds out the promise of understanding more about the function 

and workings of biological systems, creating new bio-chemicals, engineering novel 

biological systems of many kinds, and to be able to defeat many usual diseases.  

The worries mostly centers on some familiar themes that has been discussed for a long time 

regarding biological research. There are biosecurity issues of a familiar kind, for example 

here in Sweden the security service has for a number of years been worried that foreign 

agents have too easy access to Swedish research. There might be unintended consequences 

from the environmental release of synthetic organisms, concerns about biosafety. As was 

the case regarding genetically modified organisms and recombinant DNA research, we lack 

experience of the novel technology, the results seem inherently rather unpredictable, and 

mistakes couldn’t be retracted, as pointed out by, for example, Gregory Kaebnick from the 

Hastings Center for Bioethics. As often is the case regarding novel technologies, there is a 

bioethical fear of future scientific possibilities to “create life” or transcend boundaries of 

man and nature. And lastly, there are well-discussed questions about patent and IPR issues, 

which centers on notions of justice, access, and morality clauses. The point is that these 

questions are not new, so we might look at the types of responses that we have seen 

before and learn from them. In this paper, I will focus upon SynBio’s dual use aspects. 

 



 

 

2. Ethical balance 

If we do, we see that there are two primary responses. First, there is a proactionary 

framework (Parens et al. 2009). Here you’ll find enthusiasm for the new technology and for 

seeking new knowledge. The basic stance is that scientific freedom trumps other concerns. 

Therefore the burden of proof, for the necessity of stricter regulation and oversight lies on 

the pessimists. The problem with such a stance is that it runs the risk of having no control 

over the ‘over-enthusiastic’ researchers whose basic attitude is very far from being 

cautious. Second, we have the precautionary framework. This is based on the well-known 

precautionary principle, which basically says that where an activity raises threats of harm to 

the environment or human health, precautionary measures should be taken even if some 

cause and effect relationships are not fully established scientifically. In contrast to the other 

framework, the view is that it is the proponent of an activity who bears the burden of proof. 

As long as it has not been shown that technologies can be introduced without harm, we 

should base policy on moratoriums, strict regulations and oversight mechanisms. The 

problem with this strong position is that the possible outcome of such procedures will be a 

risk of overregulation, increased bureaucracy, and possible infringement on scientific 

freedom, including constraints on the dissemination of research results, all which threatens 

to impede upon the possibility of scientific advancements.  

None of these perspectives cut it. They are too strong. We rather need to carefully balance 

the plus and minus of the scientific endeavor. For me, the report issued by the US 

commission to the president last year was very welcome. By carefully weighing the pros 

and cons they reached the conclusion, with which I agree, that: “given the promise of 

synthetic biology to provide new vaccines, such as the artemisinin being developed that 

could save hundreds of thousands in Africa from malaria, the cost of waiting was just too 

high (…) over time research in synthetic biology may lead to new products for clean energy, 



 

pollution control, and more affordable agricultural products, vaccines, and other 

medicines.” (US Commission, ‘New directions’ report to the President). The commission 

recognized the importance of involving the scientists in working towards more responsible 

research in the life sciences. They echoed a recognition shared by many commentators, 

that responsible conduct “of synthetic biology research, like all areas of biological research, 

rests heavily on the behavior of individual scientists. Creating a culture of responsibility in 

the synthetic biology community could do more to promote responsible stewardship in 

synthetic biology than any other single strategy.” This is basically true, but if we are to put 

most of the responsibility in the hands of individual researchers, we face some challenges. 

 

3. Individuals to assume responsibility 

The confidence shown in individual researchers might be too optimistic. When reviewing 

what we know about researcher’s awareness of these issues and preparedness for taking 

some action, the result is not promising. One national review of the situation concluded 

that it “has become obvious that most scientists in Sweden are unaware of existing 

regulations, are not accustomed to reflecting upon possible malicious uses of their results, 

and lack a readiness for assuming responsibility for their work” (Helgesson & Eriksson: Four 

Themes in Recent Swedish Bioethics Debates, Cambridge Quarterly of Healthcare Ethics 

2011, 20:409-417). One scholar had this to say about reliance upon professional awareness 

and responsibility: “Scientists have one overriding value, and that is the…pursuit of new 

knowledge” and added that “graduate students…don’t stop to think about what’s the 

potential impact of this particular set of experiments” (Weir L, Selgelid, MJ: 

Professionalization as a governance strategy for synthetic biology, Syst Synth Biol 2009, 

3:91-97). So, the scientists must wake up and realize that they are obliged to care about 

these issues, but how is that achieved? 

 



 

4. Disappointing codes 

To alert and instruct researchers, several ethical codes have been proposed by ethicists. We 

have, for example the Code of Ethics against Misuse of Scientific Knowledge, Research and 

Resources, by the International Union of Microbiological Societies. Another one is the IASB 

Code of Conduct for Best Practices in Gene Synthesis, issued by the International 

Association of Synthetic Biology. Yet another is the Statement on Biosecurity from the 

InterAcademy Panel. The bioethicists have also suggested basic principles, as for example 

Resnik and Shamoo in the article Bioterrorism and the Responsible Conduct of Biomedical 

Research. (Resnik & Shamoo: Bioterrorism and the Responsible Conduct of Biomedical 

Research, Drug and Development Research 63:121–133 (2005). To be of any real use, they 

need to clearly delineate what kind of responsibility they have. The results, though, are 

disappointing. They typically instruct researchers to, for example: 

 Prevent use of microorganisms as biological weapons, protect the public’s health, 

and to promote world peace 

 Prevent bioterrorism and the proliferation of bioweapons 

 Advocate for research to respond to bioterrorism 

Surely these are too general in assigning responsibility and too non-specific in describing it. 

But how do we do something better? In order to do so, I believe that we need to distinguish 

kinds of obligations, distinguish the conditions for reasonable obligations, and distinguish 

various duty bearers. This will make clear the basis for assigning obligations and give criteria 

for when they are reasonable. 

 

 

 



 

5. To distinguish obligations  

Let us first distinguish between various moral obligations. Some arises from universal moral 

norms. Others are professional obligations. They develop from the profession’s ideals 

(duties as a function of having special knowledge). And last, there are employee obligations, 

which originate from one’s work assignments (duties as a function of having a particular 

position). When can such obligations be reasonable? There are basically six conditions for 

having reasonable obligations. First, the obligation is motivated by one’s role. As an 

example, the proposed duty to protect public health cannot befall every scientist except in 

some very weak sense. Second, the obligation is within one’s capacity and ability to carry 

out. This means that one has the power to do it, the freedom to do it, and that it is legal. 

Thus, no individual scientist can have the duty to prevent bioterrorism, for how does one go 

about doing that? Third, the consequences of one’s action are reasonably foreseeable. This 

means that you cannot hold a particular scientist responsible for some far-fetched 

possibility that a madman uses one’s invention for terror. He or she could not even be 

responsible for weighing the possibility for some terrorist group using one’s research as a 

blue print for the kind of terror weapon they have thought of creating, since such 

estimations can only be the provenance of security services. Fourth, to carry out the 

obligation should only be required if it seems to promote more benefit than harm to do so. 

Fifth, the desirable outcome is not more easily achieved by other means. That is, one 

should in such a case be obliged to do that instead. Sixth, and last, the non-desirable 

outcome is not more easily achieved by other means (why try and prevent something that 

can more easily be accomplished in other ways?)  

So, we have distinctions between kinds of obligations, and criteria for when they are 

reasonable. Now, we also need to assign the obligations to specific duty bearers, and 

therefore also distinguish between cases where the obligation falls upon:  

 You as a moral person (everyone should do x) 



 

 You as a professional (e.g. all biologists should do x)  

 Someone in the collective (someone belonging to group y should do x) 

 The collective (y should do x) 

Let us now apply these distinctions and criteria on possible moral obligations to counteract 

the perceived threat of malicious uses of synthetic biology. I believe we would come up 

with something like the following. This is very brief, but it will serve as a start for further 

discussion. 

 

6. Possible obligations: Common moral 

There are some situations where basic obligations would befall any person involved in 

them. First, when someone confronts immediate hazard or risk of certain magnitude, we 

would expect anyone to sound the alarm. The same should apply to a comparable incident 

happening in a research environment, of course. Also, we expect any citizen to be prepared 

to give up some integrity when precaution is motivated because if the nature of their work 

or activity. So, in accordance with this, scientists that, for example, work on select agents 

should be ready to embrace the need for e.g. video supervision, background checks, or not 

being permitted to work alone.  

 

7. Possible obligations: The individual professional 

It seems reasonable to ask of any professional to be aware of and to understand the moral 

issues involved with the profession. It also seems obvious that any professional or 

employee have a prima facie duty to follow laws and guidelines that apply, especially 

regarding biosafety & biosecurity. I would also think that a professional or employee, 

because of the role as well as the particular knowledge and understanding that one 



 

possesses, should be prepared to blow the whistle when research might have bad 

consequences or be used for malicious purposes. Who else should do it? As a final 

suggestion here, I would add that there might be a case to be made for scientists in 

synthetic biology to actively consider whether reliable containment and control 

mechanisms should be created. If the technology in question poses moral questions, the 

researcher should at least engage with the question whether such mechanisms are needed 

and whether he or she should take action to implement them. 

 

8. Possible obligations: Collective appointees 

Some obligations more readily falls in the category of being such that it is important that 

some in the scientific community are given the obligation. Not everyone need to this, since 

some clearly are more suited for these tasks. I am thinking primarily of the importance of 

knowledgeable and moderate scientists engaging with the public, as well as participating in 

dialogue with the authorities and policy makers. We need a broad debate of these 

questions, because if a serious accident or incident were to occur, we need as a scientific 

community to be able to say that we did take this seriously and that we have considered 

the options. Otherwise the most likely way of protecting the backs of policy makers might 

be moratoriums or stricter regulations.  

 

9. Possible obligations: The collective 

In this last type of obligations, we find those that imply for the scientific community an 

obligation as a collective to take some measures. In light of the possible threats, there is a 

duty to make sure that response research be performed. This could be done by for 

example, special funding programs being created. Further, it must see to it that ethical 

deliberation and research accompany novel research areas and educational initiatives and 



 

programs for scientists are implemented. Last, and perhaps controversially, I think that it 

should be required to work for the creation and use of an institutional framework for 

reviews of research that might be of concern. But of course we already have an institutional 

framework made up of biosafety committees and ethics committees or IRBs. These could 

be given the task to review research protocols before the research is initiated (ethics 

committees) and address the safety and security issues that arise during the research 

(biosafety committees). When the publication of the research poses a moral dilemma, a 

discussion involving the scientists, the journals and the whole scientific community is best 

suited to identify possible remedies, based also on intelligence from the security service. 

What particular piece of information would pose a threat because which particular group 

would be likely to use it? Clearly such deliberations must be truly collective, involving many 

kinds of expertise. As long as there is no convincing case made for the likelihood of sensitive 

information being severely misused, the scientists and journals will surely and rightly always 

give precedence to free and open sharing of research results. 

 

10. The main point: No use for novel measures 

What the discussion above has pointed at, is the conclusion that there really is no strong 

need for building a new system of regulation, oversight and so on, for synthetic biology. 

Even though SynBio is novel in respect to scope for scientific creativity, its open-ended 

nature and the potential for large-scale production (Newson 2011), we can use the existing 

framework of research ethics. We just need to implement it. To fulfill the obligations 

outlined above, we need nothing more and nothing less than to adhere to the common 

moral norms, need to improve bioethics education and deliberation, protect and encourage 

whistleblowing, take biosafety and biosecurity measures, and make more use of biosafety 

and ethical review committees. The only thing we might be lacking is a robust co-operative 

system for addressing issues that surrounds the publication of sensitive findings (scientists, 



 

journals and the security service might have to establish new forms for collaboration). This 

does not mean that there is not some other questionable phenomenon with regard to the 

field – I am thinking here primarily of commercial providers perhaps having a legal duty to 

screen customers for potential wrong-doers. But as far as researchers having obligations, 

individually or collectively, those can be met through research ethics as we already know it. 

Finally, it is important to point out that other moral aspects of SynBio, as those listed in the 

introduction to this article, have been researched and discussed for many years. Thus, at 

this moment we should learn from these previous debates and not use too much of our 

efforts in ethics for just rehashing the issues. 

 


