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Dr Donald Bruce, Edinethics Ltd., Edinburgh 
 

1. Background 
 

The widespread public concern which emerged from about 1998 over genetically modified food 

has had a profound impact on biotechnology innovation and policy. The shock of opposition to a 

technology well researched and confidently adopted by Government and industry led to a 

pragmatic need “to avoid another GM”, and a belated recognition that the public have a right to 

more say on what is researched and developed in their name.
1
 Rather than merely “educating” 

the public about emerging technologies, two-way processes of engagement were needed.  

 

Nanotechnologies were the first new area of innovation to be so treated. The initial phase of 

engagements had mixed results.
2
 The concept was highly technical but vague and unfamiliar. It 

applied over a huge range of sectors, but many of its developments were still in basic research or 

“proof of concept” stage. Its comparative lack of concrete examples contrasted with the 

considerably hyped future promise. In the use of manufactured nano-sized particles, it carried 

plausible risks that the Royal Society notably acknowledged to need urgent examination.
3
  

 

Synthetic biology was the next case, brought to the wider attention of ethical and social science 

disciplines at a meeting organised by the UK research councils in Swindon in February 2007.
4
 

Like nanotechnologies, it expresses obscure and difficult scientific ideas for the lay person, has 

few applications to grasp, has a largely future promise, and considerable potential risks. The 

ESRC Genomics Policy and Forum at the University of Edinburgh was awarded funding under 

the Scottish Government’s Science Engagement Grant Scheme to run a public engagement 

programme on synthetic biology. The Forum contracted Edinethics Ltd. to devise a Democs 

card game on Synthetic Biology which would be a resource to explore the issues widely with lay 

publics in Scotland. Amongst the many methods developed to address the need for public 

engagement, the Democs game concept has established itself as an unusual and effective place 

seen as highly appropriate to explore synthetic biology. 

 

This is the report on the creation of the game and the first round of public use. 

 

2. The Democs Concept 
 

DEMOCS (DEliberative Meetings Of Citizens) is a novel form of lay participation on complex 

technical issues, devised by Perry Walker of the New Economics Foundation in 2002.
5
 The 

original game was originally devised for stem cells, with sponsorship from the Wellcome Trust 

and with expert consultants (of which the author was one). Democs games have now been 

created on a wide range of issues from cloning to climate change. They have been used in 

Government consultations, such as the “GM Nation?” debate on GM crops in 2003, and on 

genetic testing kits for the Human Genetics Commission, and on nanobiotechnology, as part of 

the EC FP6 NanoBio-Raise project.
5
 Simplified versions of four games were successfully made 

available in various European languages as part of the EC FP6 DECIDE project,
7
 and its 

European development is being extended in its successor EC FP7 project FUND.  

 

It is not a game played to win, but a semi-structured group discussion for 6-8 people over 1½ - 2 

hours, through the medium of cards. Series of cards are dealt out and discussed in three stages.  
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a) Story Cards - imaginary narrative contexts, based on real life situations or ones reasonably 

envisageable. The aim is to introduce the technology through people who are involved in it, 

or affected by it, often presenting an ethical dilemma.  

b) Information Cards - essential information to cover the basic science involved, its potential 

applications and the regulatory context, aimed at being fair and objective. 

c) Issue Cards - a range of questions, perceptions, issues and opinions to explore the ethical 

and social implications of the technology. Cards present differing or even directly opposed 

views, aiming to cover a fair range of opinions and attitudes known or likely to exist.  

 

The group uses these to discuss and form their own views - agreed or divergent. These are 

expressed in the final phase by producing group statements or opinions, based on “Clusters” of 

selected cards, and by individual voting on a range of policy options. Policy options can be 

broad overall policies for the technology, or focused on the acceptability (or otherwise) of 

particular applications, or, in this present case, both.   

 

The game is very much what each particular group of people makes of it. Participants are 

encouraged to contribute their own ideas and insights, to write their own cards, or produce 

alternative policy positions to vote on, if they want to. People often do. The aim is that the 

expert input is in the cards, not in a specialist who is present to help the participants. The 

original Democs aim was that facilitation should be minimal, or not at all. In practice, 

experience suggests that unfamiliar and very technical subjects like synthetic biology seem to 

work better with someone present who has become at least somewhat familiar with the material 

under discussion, though not necessarily a technical expert.  

 

The approach is a compromise between providing enough information for people to discuss 

meaningfully without prior knowledge, and a degree of inevitable framing by the content of the 

cards. This puts a considerable onus on the writers of a particular game, and the peer review 

process, to achieve the necessary rigour and balance with as little personal bias as possible. 

Analogous questions arise in the preparation of focus group stimulus material or providing 

citizens jury expert inputs, or the framing of questionnaires.  

 

Unlike most public engagement activities, which sample representative populations but access 

relatively few people, Democs seeks to enable a much broader degree of lay participation, by 

starting with people in the contexts where they normally get together - friends in a pub, 

neighbours, a club, church or community group, a group of students, and so on. The technique 

thus falls between focus groups and opinion polling in the type of information generated and 

numbers of people who can engage. Its advantage is that it can be played by any group of people 

who care to take part, anywhere, and its spontaneity comes from less reliance on expert 

facilitation. The primary aim is to get people engaging. Just to play the game with otherwise 

unengaged citizens is its own justification. 

 

It can provide considered views and comment from a much wider range than are tapped by 

normal focus group sampling and in far more depth than from tick box opinion polling. By the 

same token, however, it does not seek formally representative samples of the population. 

Diversity can eventually be achieved if enough games can be played among enough varied 

sectors of the community, locations, age-groups, etc., as has been done with stem cells and GM 

crops for example. The games are thus able to produce empirical data, but it must be understood 

and interpreted with care, and its limitations recognised, as is pointed out below.  

 

People already deeply engaged with the issue in question may find the game superficial, because 

it is aimed squarely at people who are not expert and may know little about it. Nonetheless, it 
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has found a considerable role in teaching ethics to science students in a participative way. A cut 

down “expert” version on nanobiotechnology, focusing only on issue cards, has been used to 

help scientists in the field to explore ethical issues. The beta test of the present game was done 

with the science and engineering undergraduates of the Edinburgh University team in the 2009 

iGEM international synthetic biology competition, and featured in their presentation. 

 

 

3. Creating the Game  
 

Devising the content of a Democs game is a complex task, requiring many iterations. It is a 

compromise of several factors. The game must achieve the right range of factual information so 

that people who know nothing of the issue can grasp the essential facts sufficiently to be able to 

discuss its wider implications. It therefore must avoid unfamiliar acronyms, jargon and complex 

technical or abstract terms. Each piece of information, concept, question or dilemma has to be 

compressed into something like 30-35 words per card, and preferably less. 

 

Whilst the designer has a full picture of the logic and interrelations of the information contained 

in the cards, a player will handle only a selection of the cards, giving fragments of the picture. 

This indeed is part of the group dynamic, that each person contributes to a greater whole. But 

the group still examines only a subset of the full information set contained in the cards. Each 

card should generally make sense on its own. Exceptionally, cards can be cross referenced, but it 

detracts from the flow of the game. 

 

Synthetic biology proved harder to design than any previous Democs game. The first task was to 

identify the key features of what it entails, for the Information Cards. But synthetic biology is 

not a single straightforward idea, but a set of research concepts which tend to presuppose a 

knowledge of molecular biology, genetics and cell science, and a grasp of engineering and 

information processing. The game therefore needed to build creative bridges to relate unfamiliar 

concepts to things with which people are familiar. Analogies were drawn with Lego, flat-pack 

self-assembly furniture, bespoke tailoring, designing car parts for an assembly line. 

Comparisons were made with other areas like genetic modification, industrial insulin 

production, and ecological risks from introduced species.  

 

The second task is to give a realistic sense of the “state of the art” – what applications exist, 

what may be reasonably expected, what challenges need to be overcome and controversies 

resolved. Story Cards are especially useful here, to make an imaginative link to human 

situations and concrete applications. But synthetic biology has few such examples. The human 

stories therefore reflected issues like research funding, patents, and the student iGEM 

competition, as much as applications like artemisinin and spider silk. Inevitably, a measure of 

personal judgement was needed to disentangle viable technologies from more speculative ones, 

and to be realistic about the dreams of an emerging field whose scope and limits are not yet 

known.  

 

The third task is to cover the main ethical and social issues, including any important regulatory 

or political factors, and the international context. The aim is for a balance of questions, 

arguments, counter-arguments and points to ponder. A proposition may be summarised well in 

one card, but its criticisms may require three cards. Decisions have to be taken about minority 

views and how to portray disputed evidence - to give a hearing to a heterodox view without 

creating the impression that it necessarily carries equal weight with “conventional” wisdom.  
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A set of five policy propositions were devised, with different weighings of risks and benefits, 

but also enabling any principled objection to be expressed. Following the example of the 

nanobiotechnology Democs game, it was decided to use a second vote on the degree of 

acceptability of different potential applications of synthetic biology, giving players the 

opportunity to give their own words of explanation. A decision was taken to keep the feedback 

form to a minimum - covering only gender, age, group, date, location, and two questions on 

what worked and what didn’t. Finally, an instruction manual was produced, adapting existing 

versions, suitable for a non-expert to organise a game and act as “dealer”.  

 

The content of the cards was derived from extensive reading of the scientific review literature, 

among which the BBSRC and International Risk Governance Council reviews, and a Royal 

Society workshop report were useful sources, and more limited ethical and social research. We 

are also grateful to many people who gave advice and comment, including Andrew Millar, 

Alistair Elfick and Chris French (Edinburgh University) and Paul Freemont (Imperial College) 

on scientific aspects, and Jane Calvert (Innogen) and Emma Frow (Genomics Forum) on social 

and ethical dimensions.  

 

The content of the cards was prepared by Donald Bruce of Edinethics Ltd. and iterated with 

comments from Perry Walker of nef and Christine Knight and other staff at Genomics Forum. 

The game was beta-tested with the Edinburgh University iGEM team. Suitable images were 

identified and permissions obtained. Design work was by Design by Knight. The game was 

finally printed and distributed in November 2009.  The information and issue card wordings are 

listed in Tables 5 and 6, and the story cards are reproduced in Tables 7A and 7B. 

 

 

4. Dissemination 

 

The game was presented at various meetings, notably the Synthetic Biology Policy Reference 

Group at the Royal Society. It was also offered to the BBSRC/EPSRC public consultation 

starting in early 2010 (whose results have just been published).
8
 Although initially TNS-BMRB 

(who carried out the BBSRC/EPSRC consultation) were keen to use it as a tool to help people 

explore the concepts of synthetic biology, a late decision was made by the consultation’s 

steering group not to use the game. An important opportunity was missed to use the skills and 

experience that had gone into the game and also to obtain useful comparative data about public 

attitudes to synthetic biology using different methods.  

 

There have been various opportunities for wider dissemination of the game. It has been 

published for downloading on the Genomics Forum website, and linked to the Edinethics 

website. The publicity in April 2010 about Craig Venter’s research led to Edinethics writing an 

article for the Channel 4 TV News website, which also refers to the game. Interaction with the 

FUND project has also raised interest in this synthetic biology Democs game in other European 

countries. For example, trial games have been run in France and Ireland.  

 

 

5. Who Played the Games? 
 
In parallel with creating the game, we sought to identify groups who would play it and volunteer 

facilitators who would be responsible for setting up games. This drew upon the existing database 

of New Economics Foundation, the Scottish science centres, personal contacts, etc.  The uptake 

was significantly lower than that for other Democs games. It has evidently proved more difficult 

to interest broader publics in playing the synthetic biology Democs game than games on most 
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other subjects. There seem to be several reasons for this, including the relative obscurity of the 

subject in most people’s experience, the technical difficulty of its concepts for non-scientists, 

and having relatively few concrete applications to “get one’s head round”.  

 

We are indebted to the volunteer facilitators who offered to try the games out on colleagues, 

students, friends and other groups. The Bristol groups BRIS were science students. Glasgow 

group GLAS were MSc biology students. The groups labelled “LSE”, although facilitated by a 

social science researcher at the London School of Economics, were all third year science and 

engineering students at Imperial College London. These groups appreciated the chance to 

explore ethical issues. The QMUE and SIBE groups were students on a public dialogue course 

of Queen Margaret University, Edinburgh, and came from various backgrounds, including 

science communication, voluntary and public sectors, and academe. SIBE is the Scottish 

Initiative for Biotechnology Education one of whose research associates facilitated this group. 

PICK were four public health researchers at Edinburgh University. DUNS were seven members 

of Dunscore Church of Scotland in rural Dumfriesshire. NEF were staff at the New Economics 

Foundation (nef) office in London. SRT was a working group of mixed scientific and lay 

backgrounds doing a study on the ethics of synthetic biology for the Church of Scotland, as part 

of its Society, Religion and Technology Project.  

 

The nature of Democs games is that they are played with groups where these can be found. Its 

great advantage is in engaging people locally who would normally have no opportunity to 

discuss an emerging technology. But this has two inherent drawbacks. Firstly, the grassroots 

emphasis does not normally allow us to sample the population representatively. Democs results 

can only be considered representative once a large enough number of games have been played 

and in a variety of social contexts (which was achieved for example with the GM Nation game). 

Secondly, since the game is voluntary, not all the data may be obtained or sent back. For 

example, SIBE did not fill in any comments on their votes on the Applications of synthetic 

biology. PICK did not make cluster cards and made only one Applications vote, whereas the 

SRT game provided cluster card and feedback form information but no votes. 

 

The synthetic biology game participants so far are a fairly small and rather skewed sample. The 

majority were in the 18-30 age range (Table 10). A substantial proportion were science students. 

Thus, 75% of the 51 BRIS, GLAS and LSE players had a “not bad” or “quite good” prior 

knowledge of synthetic biology, whereas 68% of the 25 QMU, SIBE, PICK and DUNS players 

had “very little” knowledge. The DUNS church group was more typical of non-scientific lay 

people, but was entirely from the 45 and above age groups.  

 

 

6. Data Analysis 
 

This report summarises the results from several sets of games for which information has been 

sent back and informal reports of some others. The data which have been analysed came from 

82 participants in the 15 games for which we have received results, played in Scotland and 

England between November 2009 and March 2010. Games may also be played by people who 

have downloaded them from the Genomics Forum website. It is important to be clear that data 

presented below do not necessarily represent a typical sample of Scottish or wider UK 

populations. Thus we have so far been able to play only a few games among a more typical age 

range and from wider social contexts, and the feedback from such games has been limited. The 

results are thus to be seen as work in progress. 
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The Scottish groups analysed were GLAS, QMUE, SIBE, DUNS and SRT. There were small 

differences in the Policy Votes from the averages from the whole data set (Table 1). But the 

Applications Votes (from 27 participants) are substantially different (Table 2), with lower “yes” 

votes for all but one application. For example, for biofuels, 75% voted “yes” and 20% 

“possibly” overall, but the Scottish games gave 39% and 48%, respectively. But at this point in 

time, not enough Scottish games have been played and fed back to report specifically on what 

Scots participants are making of synthetic biology. It was possibly more significant that these 

games also represented people who were mostly not science students. More data would be 

needed to establish whether this more guarded view of synthetic biology applications was 

typical of the general population. More groups are being contacted in different parts of Scotland, 

to widen the use of the game. These will be reported as soon as enough data have been 

assembled. 

 

a) Policy Voting (Table 1) 
 
Five policy options were created. No.1 was an objection in principle. Nos.2 to 5 are a spectrum 

of risk regulation from complete ban (2) to minimal regulation (5), with options of full 

containment (3), and release allowed under controls and licensed researchers (4).  

 

No one wanted to stop synthetic biology either on principle or because it was too risky (options 

1 and 2). On the other hand, most disagreed with leaving its development up to the market with 

minimal regulation. Almost everyone agreed with strict containment of any modified organisms 

(Option 3). However, most people also agreed or could live with Option 4, which would require 

researchers to be licensed but would also allow for released organisms under strict control. The 

logic was that if you agreed to Option 3 you could at best only live with Option 4. This suggests 

that the distinction between these options is not clear enough. It may be that having two issues 

(controlled release and licensing researchers) in one option has resulted in ambiguous responses. 

The requirement to licence researchers should in future become a separate policy option.  

 

Four additional policy options were suggested. LSE group A voted on “Synthetic biology should 

be regulated within an institution where the institution should be regulated.” LSE group C voted 

on “SynBio products should undergo rigorous/dedicated testing before approval for use to 

determine risks.” Bristol added “Commercial limitations and arguments should direct the area”, 

but no one voted on it. QMUE added, “Furry creatures should be prioritised”, possibly as a joke. 

 

The general support for contained organisms is an interesting preliminary result, bearing in mind 

that quite a lot of players were science students. This implies that there was not a strong 

acceptance of the common argument put forward by synthetic biology proponents (given in 

Issue Cards B25 and B26), that released synbio organisms would be less fit in the environment 

or could be made unable to replicate. It would be valuable now to play games with players from 

wider lay publics, to see if they reflect a similar priority to Option 3.  

 

b) Votes and Comments on Applications of Synthetic Biology (Table 2) 
 
For all eight applications, most people voted “yes” or “possibly” to the question: “Would this 

application be acceptable?”, ranging from 68% (virus research) to 96% (biofuels). Biofuels from 

plant wastes had the most specific support (almost ¾ voted yes), with about two-thirds for 

pharmaceuticals and around 60% for new industrial materials. Out of 537 total votes, only four 

“no” votes were cast - for virus research, environmental detection and industrial materials – and 

only 26 “doubtful”. Virus research had the least “yes” votes (31%) and the most “doubtful” 

(17%). Nitrogen fixation in food crops showed more uncertain in the support (43% “yes”, 42% 
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“possibly”), but the associated comments did not suggest a strong antipathy that might have 

been expected in an application with GM crop associations.  

 

As expected, this case-based questionnaire elicited primarily consequential responses about 

applications rather than normative insights. Underlying themes express concern over what the 

economic and industrial status quo would do with the innovations. The predominant values were 

that human or environmental benefits made strong reasons to proceed with the application, but 

that risks, effectiveness or the industrial practicalities might in some cases call these into 

question. One said (of environmental clean up): “Human welfare. It’s immoral not to” (BRISA-

05). The need to balance risks and benefits is a dominant thread in the comments across most of 

the applications. Opinions varied about how well this can be handled, and about the level of risk 

that is justified. Many thought there needed to be quite strong regulation, or gave their support 

conditional on satisfactory testing for unintended consequences and side effects. On the other 

hand, some argued that you need to take some risks to learn anything, and that the benefits of 

synthetic biology were worth the risks. Despite these concerns, only for virus research (20%) 

did the combined votes for either “no” and “doubtful” exceed 10%. Some participants wanted 

more risk information about specific applications, in order to evaluate whether we should take 

the risks or not. This point is discussed further in the feedback section. 

 

There was substantial variation among the results from the locations. The high degree of support 

for the applications perhaps reflects the high proportion of biological science students among the 

sample (BRIS, GLAS, LSE), but the reservations expressed by these groups indicated that this 

was by no means an uncritical approval. Indeed, their biological insights led some to raise 

questions about the risks or the effectiveness of the proposed approach.  

 

1. Making biofuels from plant wastes  
 
The 51 BRIS, GLAS and LSE game participants overwhelmingly voted “yes”, citing the 

benefits of reduced fossil fuels use in climate change and fuel security. But there was some 

ambivalence about land use. Some saw the advantages of “generating biofuels without devoting 

land to them is therefore a very good thing” (BRISC-10), and of using plant wastes and 

cellulose. But some also saw problems. “I don’t know how you can avoid competition for land, 

unavoidably there would be economic drivers that would be difficult to control” (BRISC-13). 

“Would depend on its integration with food crops without competing for them” (GLAS-01). A 

lone “doubtful” thought “it would harm the environment and damage the natural (sic)” (GLAS-

04).  

 

The QMUE, Dunscore and nef participants voted less positively, and had mixed comments, 

seeing the environmental and fuel benefits, but asking about the risks. Some advocated 

alternatives of changing our lifestyle, using less fuel, or using other renewable energy sources.  

 

2. Detecting pollutants in the environment  
 

The potential to clean up drinking water especially in the Third World was seen as a major 

benefit, with an obvious moral impetus, but many also recognised the drawbacks that would 

need to be overcome - especially the practicalities and financing of the large scale use that 

would be needed, and possibly the fate of the test organisms in the water.  

 

3. Cleaning up pollutants in the environment  
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Again, the obvious benefits were recognised, and stressed by the “Yes” voters, but many 

comments noted uncertainty about the fate of the micro-organisms and their effects on human 

health, on the balance of microbe populations, ocean ecosystems, or the environment generally. 

This was especially among “Possibly” voters, but also from some “Yes” voters. “Once again the 

risks need to be assessed, but finding pollutants is good for humans and ecosystems as they can 

then be removed. What happens to the micro-organisms when they’ve found the pollutants? Are 

they self-sustaining?” (BRISB-10). “It would be a great use but what if the organism itself 

became an environmental contaminant?” (BRISA-03). “Often pollutants are merely in excess, so 

we shouldn’t remove it all” (BRISA-05). “Pollutants can be cleaned by better methods. 

Microorganisms might be a source of pollutants themselves”, (LSED-03). One “Possibly” 

commented on the use of synbio micro-organisms for both detection and clean-up.  

 

4. Making new industrial materials 
 

Some found this intriguing and beneficial, seeing the usefulness of the material, “Good idea due 

to the tensile strength inherent to spider silk”, (LSEC-03). But to some it seemed perhaps 

implausible or hard to grasp. “Seems very fanciful. Yet if the science is there, then the obstacle 

is production with low costs” (GLAS-01). “Not sure what the technique involves” (GLAS-03). 

There was less clear benefit, but no really negative comments. “I don’t have a problem with this 

although other applications are more worthy” (BRISB-06). One person voted “possibly”, noting 

the potential for misuse, “Only if application is constructive, not destructive” (LSED-04). The 

advantages of keeping the organisms contained were noted by quite a few players.  

 

5. Micro-organisms to make synthetic pharmaceuticals 
 

The large majority of the comments were straightforwardly positive for the medical benefits, 

better effectiveness of drugs, reduced costs, better access to drugs, etc. “The purpose of Syn Bio 

is the new products to be more efficient in the treatment and more cost effective” (LSEA-01). 

Several noted that we are already doing this (e.g. insulin). Again, contained use was seen as an 

advantage. A very small number raised risk issues but only in a general way. 

 

6. Creating synthetic viruses to research pandemic flu  
 

This was by some way the least supported application, with more “possibly” votes than “yes”. 

Most respondents understood the dilemma captured for example by GLAS-07, “It might help in 

future pandemics & save lives but if they are dangerous care must be taken to contain them in a 

lab.” There were some optimistic responses. “In a well-run, regulated lab it should be OK” 

(BRISA-05). “Interesting, if one does not take risks, one does not gain reward” (LSEC-01). But 

others were dubious. “Synthetic viruses might trigger the next pandemic?” (LSED-03). “If 

something goes wrong with this, it has severe consequences; and this is not unlikely to happen” 

(LSEC-03). But only two voted “no”. Regulation and containment were seen as very important, 

with greater or lesser degrees of precaution expressed. “Access should be very limited. Only use 

if have to, especially if dangerous strains are concerned in case they escape” (LSEC-06). “I can 

accept this given enough safety regulation, but I can see much opposition” (LSEA-03). One 

picked up the potential importance for developing countries (DUNS-07), but only three referred 

to potential malign uses.  

 

7. Genetically engineered biological devices to detect infections  

 

Comments were brief and in less depth, suggesting that players connected less with this 

application than some others. “Useful but minor application” (DUNS-05). Like environmental 
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clean-up, over a third voted “possibly” rather than outright “yes”. The detection of infection was 

recognised as important but so were potential risks: “Implanting synthetic bacteria would 

concern me - possible recombination with bacteria already present.” (BRISC-12). “Don’t like 

the idea of bacteria in me” (sic) (LSED-05).  

 

8. Enhancing food production by helping plants absorb nitrogen 
 

In keeping with the almost equal “yes” and “possibly” votes, the comments expressed were 

mixed, and covered quite a range of issues. “We’re already playing with everything else - why 

not this as well?” (BRISB-07).  “Not sure this warrants a syn bio approach” (BRISB-06).  Quite 

a lot saw the benefits for feeding a growing world population, and some the environmental and 

resource benefits. LSEC-01 captured all three senses: “If fertilisers are pollutants, save 

resources, reduce costs. Solve food shortage.” Others were unsure if it would work, or that this 

was the best solution. “Good for the environment but the nitrogen fixation technique seems 

difficult to be incorporated into plants and may not work” (GLAS-07). “Other ways of 

producing food more efficiently and distributing it more fairly” (DUNS-07). Although this 

received the second lowest “yes” vote of all the applications, no one voted “no”, and only two 

“doubtful” (but did not say why).  

 

Surprisingly, only three commented on genetic modification aspects. One saw it very positively, 

“It would certainly help in food production. Fertilisers are not safe and should be replaced with 

genetically modified plants” (GLAS-02). Another said “Trials needed because genes can 

potentially be passed on” (LSEC-06). A third posed the rhetorical question, “Will GM save the 

world?” (LSED-02). One “possibly” voter observed “industry rather than morals” (PICK-01). 

 

Some made exactly the same comments for several applications. On biofuels, environmental 

detection and clean up one observed “Would probably need to know more about potential risks 

and disbenefits before definitely saying yes. And also for reasons of transparency and 

accountability” (NEF-01). In voting “possibly”, LSEC-03 said of both environmental detection 

and clean-up, “The constant challenge of synthetic biology on interrupting evolution of designed 

organisms might constitute a problem.” The “designed micro-organisms might become out of 

control”.  

 

c) Cluster Subjects (Table 3) 
 
Cluster subjects reflect the discussion themes on which the groups focused spontaneously as 

they work through the cards. The reporting of these was less helpful than usual, because many 

of the clusters were merely descriptive. Table 3 lists only the cluster cards which made a 

reasonably clear point or posed a question, grouped into approximate categories. There was a 

fairly even spread amongst basic philosophical/theological questions, ownership and justice 

issues, risks, and regulation. A few groups highlighted benefits, and two addressed public 

communication and perception. In some Democs topics, certain cards emerge which were used 

many times in clusters. For these synthetic biology games, however, no particular cards or 

subjects stood out amongst the broad range of cards that were cited in the clusters (Table 4). 

 

The cluster subjects show that participants were clearly interested in underlying philosophical 

issues, like playing God, naturalness, and how we relate to other organisms and to nature, for 

example: “Playing God - A classic argument but one which is important and over-arching, 

covering a range of objections beyond the religions”. But it was seldom clear what their 

conclusions were on such issues. One cluster identified a question in an intriguing way, but left 

it unresolved: “Enslaving microbes - Should we be using microbes like tools? The possible 
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exciting new opportunities of syn bio.” It was also interesting that most of these philosophical 

questions were coming from groups which were mainly scientists. 

 

Taken together, the linked issues of risks, ownership and regulation of synthetic biology 

exercised the most groups. Again, many of the issues were presented as dilemmas or questions 

without drawing a conclusion – open source or patents, commercial incentives vs. public 

ownership of knowledge, who should regulate and what should be regulated, creating or 

controlling pandemics, etc. “Amateur synbiologists?” and garage biology seemed to be a 

concern, along with creating viruses, and, for some, the manipulation of life forms. But no 

definite recommendations were made on these points. LSEA thought that “Biofuels should be in 

government hands, perhaps? Danger of monopoly? Patents restricting research and 

development?”, but no groups made the opposite plea for greater private ownership. 

 

Dunscore made two clear policy recommendations: “Funding should not be from just one 

source. It should be government, charitable trusts and companies. Companies’ use of copyright 

(sic) should be more controlled.” “Regulation essential. International body to oversee regulation 

– linked to research body.” The need to link research directions with international and 

government oversight suggested that it was not sufficient to leave the emergence of synthetic 

biology to market forces and scientific curiosity. Given the general tenor of the issues flagged 

up in the cluster cards, these two suggestions may have found some support in other groups. But 

the scarcity of clear recommendations was perhaps the most striking feature of the clustering.  

 

d) Feedback about playing the game (Table 11) 
 
There was considerable variation in feedback on the games played. Sometimes people gave 

exactly opposite views, e.g. about the value of clustering, and on the card about women car 

designers. Most groups clearly enjoyed the experience of discussing synthetic biology, and 

doing so in a group context with different views. People thought the Demos game format gave a 

good way of doing that. Many appreciated the chance to learn about a new area of technology 

and explore some of its implications. Some thought they wanted more time to discuss. 

 

There were some unusual findings. The first group to use the game was a youth group in 

Bo’ness in West Lothian. Although one undergraduate member of the group enjoyed it, the rest 

found it difficult to relate the game at all, suggesting the majority age range here was too young. 

One group in Edinburgh, despite clearly enjoying the game, nonetheless refused point blank to 

make cluster cards, which has never happened before in a Democs game. The SRT group 

studying the ethics of synthetic biology felt that the application voting grid presented the 

benefits but not the possible downsides. This misunderstood the aim of this vote: to help focus 

participants’ thinking, based on the benefits, risks and wider ethical issues already aired in the 

cards. But it might be useful to find ways to correlate the applications with relevant cards. 

 

Many people said there was too much information to digest. For example: “In general it was felt 

to be too long and possibly too complicated, with not enough distinctions between the different 

card types.” The same group also felt they needed more information. This perhaps reflects the 

unfamiliarity of the subject. The dealer reported that “it was seen as something far too distant 

from everyday experience”.  

 

7. Conclusions 
 
The difficulties expressed in some of the feedback suggests that synthetic biology is a more 

difficult subject for the average citizen to engage with than many other Democs games such as 
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stem cells or climate change. The fact that it was easier to attract groups of scientists to discuss 

than other people also seems to indicate a low public awareness of the issue. The cluster card 

subjects showed a consistent picture that participants identified questions and dilemmas quite 

well from the subject matter in the cards, but were not inclined to articulate conclusions from 

them. This suggests that the role of this synthetic biology Democs game is more in opening up 

questions that people had not previously thought about, rather than helping them to crystallise 

their thoughts on a matter they already knew something about. The impression is that people 

have gone away thinking, which is one aim of the grassroots model of engagement embodied in 

Democs. People need time to evaluate new technologies. The primary outcome of this project is 

in the very creation of the synthetic biology Democs game, which is a tool which can now go on 

being used anywhere. It enables public engagement to continue in a way which the more 

common “set piece” consultations, because of their time limited nature, cannot do. 

 

From this sample of people, there did not emerge a serious fundamental objection to the very 

idea of synthetic biology. Although the sample was skewed by science students, the overall 

impression is fairly positive towards the technology even among more “lay” people, albeit with 

a tendency to vote “possibly” rather than “yes” than the more scientific groups. There was also a 

sense of caution from many people about the import of making significant modifications of this 

sort. For example, the question “Do we know enough to be doing this?” was posed several times 

in different ways, seen both in clustering and the comments on the applications votes. Risks 

were raised as much by scientists as anyone, on occasion coming directly out of their scientific 

understanding. It is interesting that there were not more definite conclusions from clustering, 

given that so many of the participants were science students. As has been observed with other 

Democs games such as GM crops, there is clearly a role for games like this to help address the 

well recognised need to train science and engineering students in ethical and social issues. 

 

There was strong overall support in the voting for most of the applications, and particularly from 

the scientific groups. It was reassuring to see the degree to which risks and other issues were 

recognised in the places in the game process where opportunities were given to articulate. There 

was not much evidence of a merely naïve optimism, nor of overwhelming sense that we were 

embarked on a course for disaster. Although it was not clear in overall terms what needed to be 

regulated, the sense was that regulation was needed in these particular areas. Virus research, 

garage biology and uses for terrorism were all seen as problematic, suggesting that these issues 

need addressing in policy. Few explicit links were made to genetic modification concerns, but 

similar issues of risk, of the power of monopoly, patenting, and private ownership were noted.  

 

The Dunscore group represented a much older and less technical group, and was specifically 

Christian. It did not produce a strong objection to synthetic biology, either as a reflection of age 

range or belief. Indeed it showed quite positive outcomes, while making more definite 

recommendations than most other groups. One of this group commented on why he/she voted 

mostly yes to 6 of the 8 applications: “a good consciousness raising exercise has encouraged my 

positive response. But do I know enough?” This seems to express an overall conclusion from 

this first round of playing the Democs game on synthetic biology. 

 

It would be premature to draw strong conclusions at this point about the overall support for or 

concerns about synthetic biology among UK or Scottish citizens. The data set is too small to 

make definite conclusions, but it indicates the need to continue the use of the game with a wider 

citizenry, to explore the preliminary indications from this first round. A main impression is that 

people are not familiar enough with the issues, and will need more time to digest and reflect. As 

with nanotechnology, this may be a case which indicates the limitations of what “upstream 

engagement” can reveal or achieve in the short term. If, on the other hand, this Democs game 
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starts a process of wider deliberation on synthetic biology, it will have achieved a valuable 

result.  
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Table 2: Synthetic Biology Applications: Summary of Votes 

 
These data do not include votes from the 6 players in the SRT game, which have not yet been 

returned. The full set of comments made by participants about their votes on these applications 

is available, but they have not been included in this report for space reasons.
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 c
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 m
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c
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d
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 p
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 b
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b
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 b
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c
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 m
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 b
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c
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c
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b
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e
 U

s
e
 M

ic
ro

-o
rg

a
n
is

m
s
 

In
d
u
s
tr
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p
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 b

e
e
r,

 f
o
o
d
s
, 
c
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 b
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 b
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c
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a
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c
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p
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 b
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c
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 c
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 c
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 f
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c
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 b
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c
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 c
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c
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c
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 b
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 d
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c
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c
k
, 
w

h
ic

h
 i
s
 a

 s
w

it
c
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b
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c
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e
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c
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p
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c
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c
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c
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 m
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c
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 c
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 t
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 d

o
 t
h
e

 o
p

p
o
s
it
e
, 

s
tr

ip
p
in

g
 d
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c
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b
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b
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 c
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c
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 c
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c
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 d

ir
e
c
te

d
 b

y
 t

h
e
 D

N
A

 i
n
s
id

e
 t

h
e
m

. 
O

n
e
 g

o
a
l 
is

 t
o

 s
y
n
th

e
s
is

e
 a

 
s
e
m

i-
a
rt

if
ic

ia
l 
g
e
n

o
m

e
 f

ro
m

 s
m

a
ll 

D
N

A
 s

e
c
ti
o
n
s
, 
a

n
d
 i
n

s
e
rt

 i
t 
in

to
 a

 l
iv

in
g
 c

e
ll,

 s
o

 t
h

a
t 
th

e
 n

e
w

 g
e

n
e
s
 t
a
k
e
 o

v
e
r 

th
e
 o

p
e
ra

ti
o

n
 o

f 
th

e
 c

e
ll.

 

3
 

A
1
7
 

R
e
c
o
d
in

g
 B

a
c
te

ri
a
 t

o
 M

a
k
e
 N

e
w

 
C

h
e
m

ic
a
ls

 
B

a
c
te

ri
a
 l
ik

e
 E

.c
o
li 

e
x
is

t 
in

 m
a
n

y 
fo

rm
s
, 
s
o
m

e
 h

a
rm

fu
l 
s
o
m

e
 n

o
t.
 S

c
ie

n
ti
s
ts

 h
a
v
e
 ‘
re

-c
o
d
e
d

’ 
s
o
m

e
 f

o
rm

s
, 

re
p
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c
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 p
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c
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c
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 d
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