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Abstract

This article outlines the protocol for a prospective study for virtual deliberative public

engagement on heritable genome editing in humans. The study intends to create a platform

for a diverse group of 25–30 South Africans to engage with a facilitator and each other on 15

policy questions regarding heritable genome editing, with a focus on: a) the prevention of

heritable genetic conditions; b) editing for immunity; and c) editing for enhancement. The

aim is to understand the views on these issues so as to inform further research and policy,

and to analyse the process and effect of deliberation on opinion. Participants will be

expected to study the provided resource materials and pass the entrance exam—aligning

with the protocols of the Harvard Personal Genome Project. In this way, the commitment,

openness and basic knowledge of the candidates will be tested to ascertain whether they

are suitable participants for the deliberative engagement.

I. Introduction

Following the actions of a rogue scientist in China in 2018 regarding the now infamous case of

human heritable genome editing, scientists and ethicists called for a global moratorium on the

clinical uses of this kind of genome editing until an international framework is established [1].

Included among these experts were pioneers of the CRISPR-Cas9 technology itself, such as Dr

Feng Zhang and Dr Emanuelle Charpentier. This call is not without contestation, and the

world of science and its related ethics now deliberate extensively on this topic [2]. Yet, missing

from these deliberations is the critical and dynamic voice and consensus of lay society [3].

The International Commission on the Clinical Use of Human Germline Genome Editing

recently issued an appeal for ‘extensive societal dialogue’ on the topic of human germline

genome editing, recognising the political, ethical and pragmatic dimensions the public add to

the success and development of new technologies [4]. How the dialogue is conducted is a key

consideration—for highly technical developments like genome editing, which pose compli-

cated political, social and ethical questions, it is not enough to conduct polls or ask opinions

without creating an environment for collective reasoning and reflection. This invites the use of
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deliberative engagement wherein experts mediate face-to-face deliberation with a group of

participants, enabling ‘long-held views of a pluralistic society [to] be revised through contesta-

tory civic engagement’ [3].

The protocol outline in this article guides the study in which we seek to create a platform

for deliberative engagement on the topic of human heritable genome editing for various pur-

poses. This aims to understand the views of the public, and to create a platform that allows for

knowledge dissemination, reflection and collective reasoning. As a meta-analysis, we also seek

to understand the permanency of change as a result of the deliberations—i.e. should a partici-

pant change his or her opinion on a certain issue owing to the deliberations, how quickly does

this occur, and do they revert to their initial opinion in a short period of time. Due to the cur-

rent pandemic, this protocol is designed for virtual engagement. As this is still an emerging

norm of engagement in academic studies, this protocol will contribute significantly to research

design for virtual engagement.

II. Review of current literature on deliberative public engagement

i. Theoretical foundations

Involving the public in issues of policymaking through engagement has increasingly gained

support [5]. John Rawls and Jürgen Habermas are key progenitors in modern deliberative

democracy, a form of democracy in which deliberation is a central component in the process

of decision-making [6]. Rawls and Habermas describe and explore notions involving the con-

cepts of ‘public participation’ in questions of ‘political policy’ to establish ‘just normative social

forms’ by means of ‘deliberation’.

By illustration, a fundamental aspect of Rawlesian ‘public reason’ is that a plurality of con-

flicting, reasonable, and comprehensive doctrines within society may be attributable to a ‘cul-

ture of free institutions’—one in which citizens are allowed to consider the reasons they give to

one another when ‘fundamental political questions are at stake’ [7–10]. Similarly, Habermas in

Between Facts and Norms elucidates the pivotal role public discourse plays in democracy and

offers a bridge between normative (or standards-related frameworks) and empirical (that

which is verifiable by observation or experience) approaches to democracy [11].

Habermas’s work is frequently cited as the theoretical foundation for establishing norma-

tive rationales for deliberation [12]. His version of ‘discourse ethics’ presupposes justice as a

basis upon which the discursive conditions for valid, social norms are formed—this with the

intention of guiding the moral reasoning of such discourse. The underlying principle of dis-

course speaks of ‘valid norms’ as those that have been approved by all affected individuals, con-

cluded on the basis of democratic, fair processes of public debate and informed decision-

making. Drawing on Habermas’s theory of communicative action—which establishes coopera-

tive action undertaken by individuals based on mutual deliberation and argumentation—we

can seek to understand and construct the concepts of, and tensions inherent in, the duality of

modern policy making [13]. We understand that interactions are woven together, and life

structured, through a process of mutual understandings, informed by conditions that both

enable and limit them. This process serves not simply to aggregate preferences, but to engage

in ‘thoughtful interaction and opinion formation’, so enabling people to become informed of

the better arguments which in turn may influence their preferences [11].

Integrating the Rawlesian notion of public reason [10], and Habermas’s arguments in

favour of discourse ethics through deliberation, public deliberation broadens democratic prac-

tice through a process of weighing up different options [14]. This in an attempt to understand

the public’s view of various aspects and applications of novel technologies. It does this by rais-

ing awareness, addressing societal concerns, seeking to promote better understanding of the
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nuanced complexities involved, and ultimately in finding legitimate and sustainable policy

solutions [15, 16].

ii. The role of public engagement in the discourse on novel technologies

such as genome editing

Scientific research and innovation do not occur within a socio-normative vacuum. Technolog-

ical advancements, particularly those that proceed rapidly, are sometimes contentious, and

have far-reaching effects that require input from wider society. Public engagement mecha-

nisms have been applied in various areas of biotechnology to address concerns [17–21]. This is

premised on the belief that members of society hold local knowledge and insight that may

prove valuable in discussions on issues of biotechnological policy-making [22].

A 2017 report on Human Genome Editing: Science, Ethics, and Governance sets out recom-

mendations with regard to public engagement in genome editing governance [23]. The report

emphasises the role of public education and engagement in assessing and applying societal val-

ues to the risks and benefits of genome editing technologies. It refers to the need for ‘transpar-

ent and inclusive public policy debates’ before, for instance, any authorisation for clinical trials

that may have a non-therapeutic purpose. In addition to risk assessment and stringent over-

sight mechanisms, the report indicates ‘broad participation and input by the public’ [23].

The need for new democratic approaches to policy development and governance are reiter-

ated by various scholars. Abelson et al advance the requirement for interaction between deci-

sion-makers and the public, and for deliberation among more informed participants in

complex decision-making [14]. This process involves the weighing of the evidence on issues,

discussion and debate on various potential decision options, and arriving at mutually agreed

upon decisions [14]. Baylis suggests a basis of ‘broad consensus’ achieved through ‘broad-

based participation by persons from around the world with a range of perspectives and inter-

ests’ [24, 25]. Similarly, Jasanoff et al advocate that ‘good governance depends on visions of

progress that are collectively defined, drawing on the full richness of the democratic imagina-

tion.’ [26]. They caution that dismissing public views ‘deprives society of the freedom to decide

what forms of progress are culturally and morally acceptable’ [26]. Cavaliere et al adopt what

they term an ‘enlightened democracy approach’ [27]. This presents a position that combines

the adherence of democratic values within well-reasoned and informed decision-making,

thereby seeking to adopt an approach of greater consolidation—rather than one of fragmenta-

tion—and one that is inclusive of the differing views of experts [27]. Burgess likewise demon-

strates that it is possible to converge policy-making responsibility with the input of the public

in an attempt to ‘co-produce’ policy and standards of practice on matters of a technical nature

[22]. How, then, do we go about obtaining such participatory public input?

iii. The process of public engagement: A review of the literature

Broadly, deliberative public engagement is an attempt to answer the question: what do people

think should be done within a given context, if they are given the opportunity to consider fun-

damental issues regarding a certain subject under favourable conditions [6]? Furthermore,

deliberative public engagement also serves to inform and educate the public; to consolidate

public values, assumptions, and preferences; to strengthen the quality of decisions through

deliberation; and to foster trust and reduce conflict in effective decision-making [12].

a) Decisions about representation and sample size. The sample should include a small,

odd number of participants, ideally 13 to 25 participants, with Whitty et al suggesting that

sample sizes contain a minimum of 20 participants [28, 29]. The participants should be a small

selection of diverse people contained in a stratified sample and should not necessarily be
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representative of a community or a region as a whole. Although a sample of this quantity can-

not be statistically representative of the population of the region, the aim is to attain diversity,

minimise selection bias, and maximise the range of views obtained [29]. As the point of the

process is to advance arguments from all sides of a debate, sample sizes that are too small

should be avoided [6]. Diverse samples, albeit small ones, can nevertheless add significant per-

spectives to policy-making processes, as research by Goodin and Dryzek shows that ‘mini-pub-

lics’ can influence ‘macro-politics’ [30].

b) Recruitment strategy and design. Demographics including ethnicity, gender, educa-

tion, and income are frequently used. The proposition is that participants selected from a vari-

ety of demographic backgrounds will increase the likelihood and prevalence of divergent views

and attitudes [6]. Attitudinal representativeness, that is, to include participants of different atti-

tudes, is important [6]. The over-representation of certain groups, particularly those with life

experiences relevant to the topic, can provide specific insights [6, 31].

The literature suggests that participants selected should be those who are responsive to

alternative views, are amenable to changing their opinions, do not have extreme positions, can

formulate their reasons for adopting a certain viewpoint, and are willing to engage and partici-

pate in communicative processes [32, 33]. Setting out clear objectives in the design phase, con-

fronting assumptions that might frame the discussions, and identifying key values that we

hope to explore, we provide an overall structure for the debate—one that enables discourse but

avoids manipulation [33]. Respectful deliberations foster a climate where participants are com-

fortable to share views, challenge experts’ opinions, and actively participate without fear of

reprisal [33].

c) Providing information and the selection of ‘experts’. The neutral and objective provi-

sion of information and material is central to the deliberations. Statements of fact should be

differentiated from the values, judgments and opinions of the experts [34].

For the deliberation to be of value, the participants need not be proficient or skilled in the

subject, but should be sufficiently familiar and knowledgeable about the various issues, so as to

enable them to contribute meaningfully and insightfully to the discussions [35].

d) Facilitation. During deliberation, an attempt is made to prevent the discursive domi-

nance of individual participants. The apprehension is that the process may be hijacked to pro-

mote a certain agenda and/or be biased to favour one particular perspective [31]. Unduly

influencing or framing the debate is a risk [36].

e) The structure of the deliberation process. Deliberation turns on the notion of ‘weigh-

ing’, that is, the evaluating and balancing of various competing arguments [6]. The participants

should be given the opportunity to engage in discussions for and against various positions, in

order to gain knowledge and potentially change their opinions [6]. As the process of delibera-

tion unfolds the participants become more informed, acknowledge their views and those of

others, and realise the implications of such views with respect to the issues [6]. Reactions to

genome editing applications, for instance, may be influenced by the apprehension over ‘play-

ing God’, the fear of eugenics, or the creation of ‘designer babies’—all views that are deeply

influenced by religious, cultural, and historical roots in societies [37, 38].

As suggested by Burall, the public is not an ‘undifferentiated mass’ [16]. Rather than a set of

unchanging and rigid perspectives awaiting ‘identification’ and ‘discovery’, the design should

be accommodating of a broad range of equally valid and plausible perspectives. Deliberation

allows arguments to be advanced and facilitated with the opportunity of the participants to

add further arguments and perspectives. This encourages nuanced conversations [16]. The

authenticity of the deliberation depends on the ability of participants to reflect on differing

views, entertain various perspectives and ultimately establish preferences in a non-coercive

manner [5]. Fishkins suggests that the process requires experts with competing viewpoints—as
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when participants realise that the experts disagree, they may be more inclined to assess the com-

peting positions, rather than merely defer to a particular expert [6]. Experts can answer ques-

tions from the participants, but the experts should be discouraged from participating in the

deliberation, as this is an attempt to obtain the public’s views without undue influence [39].

f) Outcomes and decisions arising from the process. The participants should be encour-

aged to reach their own conclusions. The change in a participant’s opinion is not a necessary

outcome of the process and is not an indicator of a successful deliberation [6]. Two design

aspects worthy of caution that can cause distortions are that of: (1) the more advantaged par-

ticipants within the group dominating discussions and thereby imposing their views on the

others, causing distortions in the outcome; and (2) that of polarisation where a participant

holding a particular opinion before the deliberation, moves, after deliberation, to a position

that strengthens their existing opinion, thus moving them toward a more extreme point in the

direction of their own pre-deliberation opinions. Sunstein describes an example of polarisation

where people who are opposed to, for instance, gun control, who after discussions with other

members of the group, become even more opposed to gun control [32]. To prevent distortions,

the process requires taking cognisance of, and adopting measures, to reduce domination by

certain participants and to minimise the occurrence of participants moving to more extreme

positions.

Opinions should be measured and documented before and after deliberation [32]. Using

confidential questionnaires can reduce the effect of social comparison [6]. Consensus in this

regard is defined by Dryzek as the unanimous agreement on the course of action and the rea-

sons for it [5]. Arriving at consensus in a pluralistic world is not always attainable nor desirable

[5]. The social pressure to reach a unanimous decision should thus be avoided [6]. Rather, we

should strive to achieve a workable agreement on the agreed course of action, albeit for differ-

ing reasons [5]. Consensus should not be forced, and if not reached, should in no way be seen

as a failure of the deliberation process.

III. Materials and methods

This section outlines in detail the protocol that will be followed so as to ascertain public opin-

ion on human genome editing through deliberative engagement, and to understand how

deliberations affect the permananecy of a change in opinion. The protocol has received ethics

clearance from the Humanities and Social Sciences Research Ethics Committee of the Univer-

sity of KwaZulu-Natal. (Protocol reference number: HSSREC/00002595/2021; S1 Document).

In the context of Covid-19’s physical engagement limitations, and considering that Virtual

Research Environments (VRE) are gaining momentum to re-shape the research landscape at

academic institutions [40], we decided to experiment by conducting our engagement study via

the video communications platform ‘Zoom’. Thus, this protocol adds to the emerging method-

ology on virtual deliberative public engagement, which is becoming a norm across academic

research due to the global pandemic.

i. Participant recruitment

We intend to recruit a small collection of people of different races, genders, ages, educational

backgrounds, and religious affiliations, provided they are South African citizens over the age

of 18 years, and are proficient in English as a verbal and written language. As deduced from

the literature review, this will comprise of 25 participants. The purpose of the study will be to

conduct a small-scale deliberative engagement in the style described and adopted by Burgess

[15, 22, 33], albeit online, with the aim of obtaining input from individuals who do not form
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part of any special interest group, and would thus otherwise be unlikely to be represented in

political processes.

The recruitment will be conducted in five phases:

1. Sortition (A). Social media ads will be used to invite participation by any person residing in

South Africa. These advertisements will continue until an appropriate demographic sample

is selected.

2. Self-selection. Candidates can then decide whether to express interest in the project by fol-

lowing the link to the project website.

3. Selection (A). On the project website, interested candidates will be requested to provide

informed consent for eligibility screening (S2 Document), and then proceed to complete a

short questionnaire (S3 Document). The purpose of the questionnaire is to assess whether

the candidate is eligible to become a participant in the study, and to gather demographic

information about the candidate that the research team will use to select an inclusive group

of participants. The eligibility criteria are: (1) Citizenship of South Africa, (2) being of the

age of majority (18 years), (3) willingness to learn more about genome editing and the ethi-

cal debates surrounding it, (4) willingness to form one’s own opinions on the various uses

of genome editing and to discuss one’s opinions on genome editing with others, (5) willing-

ness to participate in three evenings of online meetings that will be recorded for research

purposes, and (6) having sufficient internet and Zoom access. (Internet data will be pro-

vided, where required.) Only those candidates who comply with all the eligibility criteria

will be allowed to register on the website. In addition, the questionnaire will also gather the

following demographic information of candidates: race, gender, educational attainment,

age, and religion/belief.

4. Selection (B). All registered candidates will be given access to resource material (S4 Docu-

ment) and will be requested to take an online entrance exam to assess their comprehension

of the resource material. The entrance exam is only passed if all its questions are answered

correctly. However, there is no limit on the number of times an eligible candidate can sit

the entrance exam. Only those registered candidates who pass the entrance exam will

become part of a pool of potential participants. All the potential participants will be

requested to record their informed consent to participate in the study (S5 Document).

5. Sortition (B). From the potential participant pool, 30 participants will be selected in such a

way as to have group of participants that are as inclusive as possible (note not representative)

on the metrics of demographic information mentioned above. Although the literature rec-

ommends 25 participants, in anticipation of attrition occurring we will select an additional 5

participants—bringing the total number of individuals invited to participate in the study to

30. This is aligned to an approach adopted in a study reported by O’Doherty et al [41].

ii. Measures

The study will be structured around fifteen policy proposals related to heritable genome edit-

ing. Each proposal will start with the formula ‘Our country’s laws should allow parents to

choose to use genome editing before a child’s birth to. . .’ In the case of each proposal, partici-

pants will have three possible responses:

• Yes, always.

• Yes, but subject to certain conditions, like that genome editing must be safe. If there are

other conditions, please state.
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• No, never.

In the case of each proposal, if the response is affirmative—either absolute or qualified—

participants will also be asked to consider who should pay for the genome editing. The possible

responses are:

• Self.

• Private medical aid.

• Government (through the new National Health Insurance).

• Other, please state.

The standard formula ‘Our country’s laws should allow parents to choose to use genome

editing before a child’s birth to. . .. . .’ is based on the assumption that, in the event that specific

applications of heritable genome editing are allowed in an open and democratic society, like

South Africa aspires to be, the decision to use it will be the parents’ decision—in other words,

not the decision of inter alia the state and healthcare professionals. We suggest that this is in

line with the right to reproductive autonomy, which is protected in the South African Consti-

tution, [42] and that applies to the parents’ use of new reproductive technologies [43].

Regarding the question of payment, South Africa is in the process of moving towards a

National Health Insurance that is designed to pool funds together to provide access to compre-

hensive healthcare services for all. The National Health Insurance Fund will cover treatments

that fall within the prescribed Formulary [44]. In the event that specific—if not all—applica-

tions of heritable genome editing are listed in the Formulary, parents can use the services at

accredited health facilities free of charge [44].

The fifteen policy proposals are designed to cover a broad spectrum of potential applica-

tions of heritable genome editing. Each policy proposal rests on the technical assumption that

genome editing will, at some time in the future, be able to impact the trait to which it relates.

If participants object to using heritable genome editing itself, the answer to all the policy

proposals will be ‘no’. However, public opinion surveys in the rest of the world have shown

that people’s opinions on allowing the use of heritable genome editing are often connected to

the specific application of heritable genome editing, and differ depending on the specific appli-

cation [45].

The fifteen policy proposals are as follows: Our country’s laws should allow parents to

choose to use genome editing before a child’s birth to–

1. prevent the child being born with a serious heritable disease like sickle cell anaemia, muscu-

lar dystrophy, or Alzheimer’s.

2. prevent the child being born with a less serious heritable disease, like asthma, or eczema.

3. prevent the child being born with a disability like deafness or blindness.

4. prevent the child being born with Down’s syndrome.

5. prevent the child being born with albinism.

6. make the child immune to contracting a serious disease like TB or HIV/Aids during the

child’s life.

7. make the child immune to contracting Covid-19 during the child’s life.

8. make the child immune to contracting an illness like the flu or a common cold during the

child’s life.
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9. influence how intelligent the child will be.

10. influence how athletic the child will be.

11. influence how aggressive the child will be.

12. influence how cooperative the child will be.

13. influence the sexual orientation of the child.

14. determine the child’s skin tone (lighter or darker).

15. determine the child’s eye colour.

The first five policy proposals relate to the prevention of heritable genetic conditions. We

start with serious heritable disease, which is often perceived as the strongest candidate for ‘jus-

tifying’ the use of heritable genome editing. We then compare serious heritable disease with

heritable diseases that are less serious and can typically be managed through medical interven-

tion without significant sacrifices to a person’s functioning in society. Next, we seek to ascer-

tain whether our participants feel different about heritable disease vis-à-vis heritable disability

such as deafness and blindness. Given the increase in the use of non-invasive prenatal testing

(NIPT) to test for Down’s syndrome in particular (with the intention to terminate a pregnancy

if the NIPT reveals Down’s syndrome), we decided to place Down’s syndrome on its own. Sim-

ilarly, given that albinism has historically been associated with social stigma, we have also

placed albinism on its own.

Policy proposals 6 to 8 relate to editing-for-immunity—a kind of genetic ‘vaccine’. For

some, there is a morally significant distinction between ‘correcting’ a genetic defect that may

cause heritable disease or disability—in other words restoring genetic ‘normality’—and chang-

ing a normal human genome to provide some super-normal advantage, such as immunity

against infectious disease. The former kind of editing is often referred to a ‘therapeutic’, and

the latter as ‘enhancement’. If this nomenclature is adopted, policy proposals 6 to 14 are all

‘enhancements’, with policy proposals 6 to 8 being health-related ‘enhancements’. We seek to

ascertain whether the participants view serious disease differently from less serious disease.

One should consider that South Africa carries a heavy infectious disease burden, apart from

Covid-19. For instance, the Global TB Report of 2015 estimated that in 2014 South Africa had

the second highest TB incidence rate in the world, with 834 cases per 100 000 population [46].

The province where this study will be done, KwaZulu-Natal, is one of the provinces with the

highest TB burdens [47]. The municipal region where this study will take place, eThekwini,

had the highest number of TB cases in South Africa, and also one of the lowest treatment suc-

cess rates (67.9%) [48]. Tuberculosis remained the leading cause of death in South Africa in

2014, with 8.4% of deaths nationally attributed to TB.

Given the worldwide Covid-19 pandemic, and the far-reaching government actions that

were taken to manage this pandemic, such as a nationwide lockdown in South Africa, we felt it

appropriate to include a policy proposal that specifically deals with Covid-19. We seek to ascer-

tain whether the participants, after living through these drastic government measures, view

immunity to Covid-19 differently from immunity to other diseases.

In policy proposals 9 to 13, the verb ‘influence’ is used to communicate that genetics may

play a significant, but not the only role in determining the trait in question. Policy proposals 9

and 10 deal with the stereotypical enhancement candidates, athleticism and intelligence. We

have decided to deal with them separately to ascertain whether participants view them differ-

ently. Our thinking was that while athleticism may be associated more with perceived unfair

advantages because of genetic characteristics—think, for instance, of the controversy
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surrounding the South African Olympic athlete Castor Semenya—intelligence may be com-

paratively less associated with perceived unfair genetic advantage, and may also be perceived

as being important for success in life.

Policy proposals 11 to 13 deal with traits (aggressiveness, cooperativeness, and sexual orien-

tation) that may be perceived as contributing to a person’s chances of success and fitting in in

our current society, but are also intertwined with ever-evolving cultural notions of preferred

behaviour. Importantly, aggressiveness and cooperativeness are also traits that can be

moulded, at least to an extent, through free will and practice, by persons themselves. On the

other hand, most people would agree that a person’s sexual orientation is not the person’s own

moral decision; however, whether to identify as having a certain sexual orientation, and live

one’s life accordingly, can be perceived as a moral decision. As such, aggressiveness, coopera-

tiveness, and sexual orientation may fall in a category of traits that can to some extent be linked

to one’s own moral agency. This category of traits is important in the light of an argument pre-

sented by John Harris, namely that being able to make one’s own moral decisions—whether

good or bad—is quintessential to why we value being human, and is therefore an ability that

should not be manipulated [49].

The last two policy proposals are purely aesthetic: the child’s skin tone and eye colour. Simi-

lar to traits like intelligence, aggressiveness, and cooperativeness, skin tone and eye colour

might contribute to a person’s chances of success in society. However, aesthetic judgments

tend to be more subjective and culturally influenced than intelligence; and unlike aggres-

siveness and cooperativeness that are linked to one’s own moral agency, parents’ aesthetic

judgments regarding skin tone and eye colour will not influence the child’s moral agency.

iii. Methods

A week before the engagement sessions begin, all participants will be provided with access to a

webpage with the fifteen policy questions that will be deliberated on at the engagement. Each

participant will be requested to consider all the policy questions and indicate his or her answer

at that (pre-deliberation) stage.

Whereas our physical engagement was planned for half a day, we decided that in the Zoom

context we could more easily lose participant attention. We therefore decided to conduct the

engagement in three 1½ hour sessions, over three consecutive weekday evenings to support

appropriate collaborative activities, maintaining awareness [50] and maintaining multiple

engagements in activities [51].

At the first evening, all participants and facilitators will introduce themselves. The plenary

facilitator will establish the ground rules, such as that participants should endeavour to limit

their speaking turns to 30 seconds, and 1 minute at the longest. After this, the agenda will be

introduced to the participants. In particular, the participants will be provided with the policy

questions that they will have to deliberate on that evening. Each evening will have a theme:

• Evening 1: prevention of heritable genetic conditions

• Evening 2: editing for immunity

• Evening 3: editing for enhancement

At each of the three evenings, after having time for questions, the plenary meeting will be

broken up into five randomly selected sub-groups, each with its own facilitator. Each sub-

group will have an initial 20 minutes to deliberate on the policy proposals entailed by the eve-

ning’s theme. This will be followed by an initial plenary deliberation of 20 minutes. If consen-

sus eludes the deliberation at this point, the process of breaking up into sub-groups and
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returning for a plenary meeting will be repeated. Note that the sub-groups will not remain the

same, but will be randomly re-composed for the second round of break-away deliberations;

similarly, the sub-groups will also be randomly re-composed every evening. The aim is to

attempt to avoid that the members of a sub-group become entrenched in their sub-group

position.

Throughout deliberations, consensus will not be forced. If it becomes clear that there is per-

sistent disagreement on an issue, the clear articulation and documentation of all remaining

positions will be seen as a satisfactory outcome. Large group discussions on each issue will be

concluded with a final vote on the recommendation(s). The vote will serve two purposes: (1)

provide closure to discussion on an issue and allow the facilitator to move the discussion for-

ward; and (2) ensure that minority views are not missed and are clearly documented.

Law academics and postgraduate law students will be trained to act as facilitators, who may

be asked any questions on the topics should they arise.

A week after the engagement is done, each participant will again be requested to answer the

policy questions that were deliberated on at the engagement on his or her own. The purpose

will be to investigate whether individual participants changed their mind at the deliberation,

and whether they may again change their minds after the (virtual) social context of the deliber-

ation has dissipated. This will indicate the persuasiveness of the deliberation or the impression-

ability of the participant, as well as the transience of the change in opinion that results from

deliberation and reflection.

iv. Participant compensation

All participants who participate fully in all three evenings of engagements and complete all

three of the questionnaires will be given R1800 electronic vouchers as compensation. This

compensation amount is based on the guidelines given by the National Health Research Ethics

Council, which suggest that compensation be based on the time, inconvenience incurred and

expenses [52]. Given the nature of the study, and the complexity level of the subject matter, it

is expected that the participant cohort will likely comprise mostly of university students, uni-

versity graduates and professionals. A further consideration is that the study will be conducted

in the evenings, which will be an inconvenience for students who use the evenings to study,

those with families who must attend to household duties, and those who work from home dur-

ing these hours. The guidelines also recommend fair compensation for expenses, which in this

study would include electricity to use their electronic devices. To fairly compensate the partici-

pants for their time and inconvenience, R300 per hour will be used as basis for calculating the

compensation. (90 minutes for each of three evenings, plus 30 minutes for each of the

three times the questionnaire is completed, adding up to R1 800.) In addition, participants

who do not have unlimited internet access will be offered a R600 internet data voucher before

the start of the study to cover their internet usage costs (if deemed necessary, on an individual

basis).

IV. Data management

i. Data-gathering methods

All online deliberations in the plenary sessions and the sub-group sessions will be video

recorded. In addition, all votes (pre-deliberation, at the deliberation, and post-deliberation)

will be online and will be recorded in an online database.
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ii. Data analysis procedures

The researchers will qualitatively analyse the comments made by individual participants dur-

ing the deliberations using pre-determined thematic coding. This coding will capture not only

the opinions, but also changes in opinions. To avoid bias in the coding, two researchers will

code the data, with a third moderating the procedure. The researchers will also, with the help

of a consulting statistician, quantitatively analyse the demographic data, voting data, and

where possible, quantified observations from the deliberations, in aggregate.

iii. Data access and security

The data will be stored on the cloud in the principal investigator’s (PI) DropBox account. Only

the research group members will have read-access to the relevant DropBox folder. After the

conclusion of the project, the PI will remove the access for all the research team members.

Only the PI knows the strong password to his DropBox account.

For the duration of the project, research group members will be allowed to download the

data to their own computers. Each research team member has a strong password to access his/

her computer, and will confirm this in writing to the PI. This should stop unauthorised access

should such devices be stolen. After the conclusion of the project, all research group members

will delete the research data from their computers and will confirm this in writing to the PI.

The data will be kept in the PI’s DropBox account for at least five years, after which the

investigator may either delete it or archive it in a secure, strong password-protected cloud-

based storage account similar to DropBox.

iv. Participant protection and feedback

In the subsequent dissemination of research findings, confidentiality will be protected by

anonymising the participants through code names.

After publication of the intended article(s), the PI will email each participant and provide

the participant with a link to the article(s) online.

V. Discussion

i. Significance for practice

In view of the uncertainty and controversy surrounding novel biomedical technologies such as

genome editing, it is crucial to determine public attitudes towards, and the cultural acceptabil-

ity thereof, to inform future governing policies. If the public opinion about genome editing

remains ignored or partially overlooked, the implementation of statutory regulations in respect

thereof may result in disputes, tension and distrust between researchers, the public, govern-

ment and the legislature trying to enforce governing principles. Properly informed regulations

about genome editing will protect both the bodily and psychological integrity of research par-

ticipants, as well as scientific and regulatory integrity, which will ultimately result in compli-

ance with such regulations, respect and subsequent improvement of the trust relationship

between the regulator and the regulated—further leading to safe and efficient navigation of

novel technologies such as genome editing.

In addition, the virtual format of the study will provide valuable insights into the acceptabil-

ity of the medium, engagement with research participants, and viability of serving as an alter-

native method for conducting research using virtual communication technologies.
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ii. Significance for policy

Every document trying to govern genome editing will have an impact on the lives of an entire

population. By deliberating with the public about genome editing and ascertaining their vision,

fears and concerns about it, effective policies can be drafted that address real issues affecting

real lives. Such informed policies will then be able to effectively govern the symbioses between

scientific development and the public’s need for advanced medical care. Considering that

genome editing will affect future offspring of the genome edited individual, it is clear that

genome editing poses significant and unique ethical questions. By providing detailed and thor-

oughly informed practical guidelines for the development of governing policies, people may be

able to make fully informed decisions about genome editing and navigate their risks and pref-

erences, while protecting themselves against exploitation, stigmatisation, discrimination and

other medical or human rights abuses.

iii. Significance for scholarship

This deliberative public engagement on genome editing research project, including the virtual

format of participant engagement, will be the first of its kind in South Africa with a South Afri-

can population and the aim to inform policy principles. This research project will serve as an

example for future, much needed, empirical research in the legal sphere—especially research

involving local populations and analysing public opinions about novel biomedical technolo-

gies. Although research designs and methodologies will depend on the particular research

questions, this research design and methodology, and most importantly, the outcome thereof,

will be of great value to future law students who also wish to embark on similar journeys. Fur-

ther and similar research regarding novel biomedical technologies involving African popula-

tions are much needed.

iv. Limitations

The study aims to be inclusive of a wide variety of participants, representing an array of differ-

ent viewpoints. However, the design of the study is limited by the facts that the participant

recruitment is only open to (1) individuals who are proficient in English as a verbal and writ-

ten language; (2) individuals who have internet access; and (3) individuals who have devices

capable of using Zoom. All three of these criteria will invariably exclude some groups of South

Africans from participating in the deliberative public engagement, particularly non-native

English speakers and those living in disadvantaged socio-economic conditions. With that

being said, it should be noted that despite the small number of English native speakers in

South Africa, English is the lingua franca and the language commonly used by the government

in official communications with the public. Therefore, non-native English speakers in South

Africa are often well versed in the language. Regarding limitations (2) and (3), there are 38.13

million active internet users in South Africa, and among them, over 36 million use mobile

internet [53]. Furthermore, 24.5 million South Africans are smartphone users [54]. As such,

despite the exclusions resulting from the participation criteria, involvement in the project will

be accessible to over a third of South Africa’s population of approximately 58.4 million people

[55]. One should also recall that the aim of the study is not to recruit a representative sample of

the South African population (no 25–30 participants can ever be representative in a statistical

sense), but rather to be inclusive of people that are diverse in terms of race, gender, educational

attainment, age, and religion/belief. Accordingly, we suggest that the limitations of our meth-

odology are unlikely to compromise the inclusive aim of our study, and that the results of the

study, while not intended to be representative, should provide useful insights in the informed
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viewpoints of South Africans across the race, gender, educational attainment, age, and reli-

gion/belief spectrums.
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