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The Nuffield Council on Bioethics  
 

Emerging biotechnologies 
 
Response to 17 posed questions 
Please illustrate your responses, wherever possible, with specific examples. These 
may be drawn from your own experience or from other sources of which you are 
aware. Where you refer to other sources of information, it would be helpful to us 
if you would indicate the source. How are the terms ‘emerging technology’ and 
‘emerging biotechnology’ used? Please give examples, if possible, of significant or 
inconsistent usage. 
 
1 How would you define an ‘emerging technology’ and an ‘emerging 
biotechnology’? How have these terms been used by others?  
 
Wikipedia defines that emerging technologies are those technical innovations 
which represent progressive developments within a field for competitive 
advantage. Generally, emerging technologies denote significant technological 
developments that broach new territory in some significant way in their field. 
Examples of current emerging technologies may include information technology, 
nanotechnology, biotechnology, cognitive science, robotics, and artificial 
intelligence. Similar definition is true for emerging biotechnologies, only restricted 
to biotechnological field with current areas like stem cells treatment, genetic 
engineering, synthetic genomics, personalised medicine, regenerative medicine, 
DNA vaccines, and body implants.  
 
The question is, when we can start calling an idea or invention a technology? In 
my view an invention or scientific idea is not enough to establish an emerging 
technology and an engineering solution of a working invention

 

 is needed to define 
this new thing as a technology. Also, emerging technology should broach new 
territory and should not just be an incremental developmental innovation of 
already existing technologies, some call this a disruptive technology, even though 
this term is more associated with a disruption of an existing market and large 
business opportunities.  



2 Do you think that there are features that are essential or common to emerging 
biotechnologies? (If so, please indicate what you think these are.)  
As with any novelty, there is a usual limited amount of facts, and a lot of 
uncertainties and disputes at the start of every emerging biotechnology. GM crops 
are a good example. Some consider emerging technology as an opportunity, some 
consider it threatening. Other common feature is an interdisciplinary character of 
many emerging biotechnologies, interconnecting various previously independent 
fields. Public perception of emerging biotechnologies often varies from expert’s 
view, influenced by media with simplified and occasionally biased or incorrect 
views. 
 
3 What currently emerging biotechnologies do you consider have the most 
important implications ethically, socially and legally?  
Every currently emerging biotechnology could potentially have very important 
ethical, social and legal implications. Let’s take in-vitro fertilisation from a frozen 
sperm of a deceased rich man, and what effect this could have on an inheritance 
and future legal disputes. DNA testing could be misused by insurance companies, 
diagnosing potential risks well in advance and refusing to insure their clients, or 
by clients knowing from a DNA test their sensitivity towards a disease with 
expensive treatment and trying to get a good insurance before disease manifests. 
Personalised medicine and regenerative medicine

 

 may be so expensive to apply 
that common NHS insurance will not be able to cover them and only the richest 
of the society will be able to benefit and use such treatment, even though a lot of 
research and development was done in public laboratories for tax-payer’s money. 
Access to such expensive therapies in developing countries will be certainly very 
limited until they become reasonably priced.  

4 Are there examples where social, cultural and geographical factors have 
influenced the development of emerging biotechnologies (either in the past or 
currently)?  
Being born and living up to my 18 years on the wrong side of the iron curtain, I 
can definitely confirm that geopolitical factors can have a crucial impact on 
development of emerging technologies of any kind. A lack of access to western 
international scientific publications, R&D priorities ordered by the Soviet Union, 
and very limited mobility opportunities significantly slowed down R&D in emerging 
biotechnologies in the Czechoslovakia of that time. R&D positive historical 
culture, sufficient biotech funding, and technologically oriented society after 1989 
created a positive climate for biotech R&D with a potential of producing emerging 
biotechnologies. 
 
5 Are there examples where social, cultural and geographical factors have 
influenced public acceptance or rejection of emerging biotechnologies?  
Religion may be one of the key public factors influencing acceptance or rejection 
of emerging biotechnologies. The Czech Republic, liberal country, has 7 human 
embryonic stem cells lines, and actively contributes towards stem cells research 
agenda. On the contrary, Poland, a catholic country, does not fund human 



embryonic stem cells research, as this research is not positively accepted by 
Church and public opinion. 
 
6 Are there examples where internationalisation or globalisation of research, 
markets and regulation have influenced the development of emerging 
biotechnologies?  
Some emerging biotechnologies can have a very cost demanding route to the 
market, especially in pharmaceutical sector. Globalisation of research and markets 
allows amassing such R&D resources that enable the final development, clinical 
trials, regulatory approval and production of new drugs and biotechnologies, 
which would not be possible in any other way and can be seen as beneficial. On 
the other hand, such situation creates monopoly that might block future 
development of next generation emerging biotechnologies, which might disrupt 
existing markets and lower profits of established giants. 
 
7 How have political traditions (such as liberal democracy) and political conditions 
(e.g. war) influenced the emergence of biotechnologies?  
Political traditions are closely related to acceptance and support of R&D activities 
or otherwise. Countries with high level of public spending on R&D and existing 
liberal democracy have better chances to see emergence of new biotechnologies 
in their territories, and if industry is ready, also better opportunities to 
commercialize and expand such new business globally. The effect of wars as seen 
in history can be double sided. The essential war supporting business and 
technologies will leap forward and quickly develop, however, the non-essential 
ones, and this could be the case of some emerging biotechnologies, may lose 
experts, funding, and drive forward being overpowered by more imminent R&D 
tasks. Potential biotechnology threats, dangerous biological viruses and weapons 
and their diagnoses and destruction will receive at such times preference, 
whereas anti-aging drugs and personalised medicine would not be so preferred. 
 
8 Are there ethical or policy issues that are common to most or many emerging 
biotechnologies? Are there ethical or policy issues that are specific to emerging 
biotechnologies? Which of these, if any, are the most important?  
All of the ethical issues mentioned in your consultation paper are valid: human 
intervention in nature, harms to health, environmental harm, human nature, and 
social and intergenerational justice, all of them are equally important and can play 
different role with different emerging biotechnologies. I would put together human 
intervention in nature with environmental harm, as they are very similar. Policy 
issues are well described. I would stress the role of IP as an independent policy 
issue with potential large impact on the emerging biotechnology. 
 
Nanotechnologies can be a good example for ethical and political debate. 
Currently, there are over 1200 products containing various amounts of 
nanoparticles of many types at European market, however, there is no regulation 
of these products, and insufficient data on potential harmful effects, and safety of 
these products. Some of the particles are produced in grams only, some in 



hundreds of tons, and scientists do not know enough to say that this type of 
particles is dangerous e.g. carbon nanotubes, and this one is safe e.g. TiO2. Large 
research funding is trying to overcome this lack of knowledge, from metrology 
point of view (it is all very tiny and I have to make sure that what I produce today 
is in the same size, shape and quality as what I produce tomorrow), health risks 
(OECD working group on nanotechnology safety and FP7 international funding), 
life cycle assessment of nanoparticles and its environmental effects. Precaution is 
advised, no production bans yet. All this research is about engineered 
nanoparticles, and in addition to these we also have many natural nanoparticles 
from spallation sources, car combustion engines, and coke Owens and these can 
also have adverse effect to human’s and animal’s health and need to be 
researched  by air pollution specialists. Ethical issues about exposure of workers 
to nanoparticles in nanotechnology factory, potential harm to customers buying 
products containing nanoparticles, and environmental harm caused by 
nanoparticles in water system and disposal sites are clear. 
 
9 Do you think that some social and ethical themes are commonly overlooked in 
discussions about emerging biotechnologies? If so, what are they?  
I think that public engagement is overlooked as an important aspect of emerging 
biotechnologies in Central Europe. Most of the conferences, fairs, and product 
presentations are for experts only and public is engaged only at the last stage as a 
potential customer of the new products, or a potential employee in a new 
pharmaceutical factory making these products. 
 
10 What evidence is there that ethical, social and policy issues have affected 
decisions in (i) setting research priorities, (ii) setting priorities for technological 
development, and (iii) deploying emerging biotechnologies, in either the public or 
private sector?  
I am not aware of any Czech report that would state that Czechs are not 
supporting this research priority, because it would not be acceptable ethically, 
socially, or politically. Most reports say, what priorities are, and how to implement 
them in public R&D funding stream. Priorities reflect strengths of Czech R&D, 
international R&D collaboration, and follow EU, US and Japanese best practise.  
 
11 What ethical principles should be taken into account when considering 
emerging biotechnologies? Are any of these specific to emerging biotechnologies? 
Which are the most important?  
In order of priorities: potential harms to human and animal health, environmental 
harm, life cycle and intervention to nature, widening gap between rich and poor, 
accessibility and affordability issues, human enhancement. As said previously, all 
of them are important, and as all of them may affect humans or are directly used 
for treatment, they will be scrutinised closely by public. Judge if human or 
environmental harm are more important in such case does not make sense and all 
risks have to be kept within reasonable control. 
 



12 Who should bear responsibility for decision making at each stage of the 
development of an emerging biotechnology? Is there a clear chain of 
accountability if a risk of adverse effects is realised?  
I agree that there definitely should be a clear chain of accountability if some 
adverse effects of emerging technologies are realised. I do not think this is the 
case now.  
 
Research of emerging biotechnologies should be done in accordance with good 
laboratory practice, fulfilling all legal, health and safety, as well as ethical 
regulations. Same should be true for good manufacturing practice and exposure of 
employees to potentially harmful compounds. It is not a case now: many 
nanotechnology products are on the market without any guarantee that they will 
not cause adverse effects either to humans, or to nature, maybe not in an 
immediate reaction, but might become dangerous in cumulative doses over the 
long time. Would manufacturer be accountable? Or wholesaler? Or the shop that 
sold the product to the affected customer? Any responsibility of the research lab 
that invented and developed the product? And what if the manufacturer is in 
another country than wholesaler, and the shop is again in different geographical 
location?  I am not sure that I would know what to do as a customer, and I guess 
so would be at loss many others. It took a long time to prove scientifically 
harmful effects of smoking, and the tobacco industry played the situation down. 
This could be repeated again with some new emerging technology. 
 
13 What roles have ‘risk’ and ‘precaution’ played in policy decisions concerning 
emerging biotechnologies?  
Policy decisions are usually lacking in time behind the development of emerging 
biotechnologies. Risk and precaution play an important role, as well as lobby and 
influencing from all stakeholders involved in the process. A technology ban could 
end up in losing excellent job opportunities and biotech sector growth within 
country, and policymakers are well aware of this threat. Precaution and more 
experiments and data analyses are usually needed to make a policy regulation. 
Unless public protests so fervently that policy makers, worried of losing party 
votes, are influenced by public opinion and react under pressure without expert 
reviews and recommendations.  
 
14 To what extent is it possible or desirable to regulate emerging biotechnologies 
via a single framework as opposed to individually or in small clusters?  
Regulation as a risk reducing factor and steer towards the most desirable 
directions of technological development is important. However, it should give 
enough freedom for researchers to develop emerging ideas, and for industry 
together with business angels and venture capital to lead them on, develop them 
to final products, market them and make revenue. Single regulatory framework 
has an advantage of uniformity over the whole geographical area e.g. EU. 
Companies will not be moving from overregulated to under regulated countries in 
order to achieve some legal or regulatory advance, or opportunity to improve the 
new technology. Drawback of the single framework is the slow progress of its 



development, consensus building and its approval, in case it is already approved, 
it is difficult to agree any quick changes. Ideal would be a general single 
framework limiting potential risks in all countries, with local implementations 
according to national requirements and focus. 
 
15 What role should public opinion play in the development of policy around 
emerging biotechnologies?  
Public should be better informed about potential opportunities and risks of 
emerging biotechnologies, and costs and benefits associated with such 
applications. The feedback of public opinion could serve as one of the decision 
making factors when considering new policy, together with expert views, 
industrial buy-in, global perspective and many other factors. 
 
16 What public engagement activities are, or are not, particularly valuable with 
respect to emerging biotechnologies? How should we evaluate public engagement 
activities?  
These are difficult questions more appropriate to somebody with sociological 
degree than biomedical engineering one like me, and I do not have any ready 
answers. I agree with your comment in the Consultation paper that effective

 

 
public engagement is a critical factor to the development of synthetic biology, and 
the same is true for other fields of emerging biotechnologies. Again, how we are 
going to measure that the engagement is effective, that the communication is not 
biased that the representative sample is sufficiently large and data are meaningful. 
Another question is how to cultivate media interests to publish emerging 
biotechnologies with all potential opportunities and risks in the right unbiased 
way. 

17 Is there something unique about emerging biotechnologies, relative to other 
complex areas of government policy making, that requires special kinds of public 
engagement outside the normal democratic channels?  
I do not see any difference between emerging biotechnologies, nanotechnologies, 
or any other industrial areas of new technologies, and do not recommend 
establishing any extra public engagement activity outside the normal democratic 
channels. 


