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			A nationally representative survey of the South African public’s perceptions of biotechnology provides new insights into the position of the sector in the public sphere. Familiarity with the concept of biotechnology, and awareness of GM food, have increased over the last decade, although these changes have occurred from a low base. Compared to Europeans, South Africans are more positive about the health implications of GM food, less critical about the environmental impact of GM food, and more positive about the economic consequences of GM food. Knowledge about biotechnology is positively correlated with younger age, higher educational attainment and higher living standard. For marginalised groups, particularly low-income groups in rural areas and traditional authority areas, engaging on the basis of indigenous knowledge systems may prove to be the most effective platform for communication. The concepts of DNA and genes are far better understood than those of genetic modification or GM food, and would therefore present a better starting point for engagement and knowledge transfer. Together, these considerations point towards new strategic imperatives for public engagement in the South African biotechnology sector. Public policy, and broader sectoral engagement strategies, need to take into account: (1) the highly dynamic nature of public perceptions, (2) the diversity of views held by different demographic groups and (3) the diversity of sources of information utilised and preferred by different demographic groups. These considerations would support a strategically targeted engagement approach that would leverage the rapidly growing public awareness of biotechnology in a constructive manner.

			Significance: 

			
					•	Provides new insights into public perceptions of biotechnology in South Africa

					•	Informs new strategic imperatives for public engagement in the South African biotechnology sector

					•	Quantifies changes over time and differences across demographic groups in biotechnology perceptions
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			Introduction

			Biotechnology is widely seen as one of the critical domains of science and technology for the 21st century. It has a growing role, and further enormous potential, in the development and production of new classes of medicine, food, energy and industrial processes. These areas all offer great opportunities for sustainable human development and economic growth. However, despite this recognition, biotechnology faces several challenges in the public sphere. The public have a limited understanding of what biotechnology is, how it is governed, how knowledge is produced, and how the benefits are distributed and accrued. This limited understanding provides fertile ground for reservations about biotechnology’s ethical, health and environmental implications. It also creates challenges for policymakers and other stakeholders who seek to foster constructive engagement between biotechnology institutions and the broader public. In a stratified society such as South Africa, with a wide range of economic activities characterised by varying degrees of technological intensity, and a diversity of social and economic strata with distinct attitudes towards and engagements with science1, understanding public attitudes towards biotechnology is an essential prerequisite for developing evidence-based science engagement policy.

			Recognising this need, in 2015 the Public Understanding of Biotechnology Programme of the South African Agency for Science and Technology Advancement commissioned a national survey of the South African public’s perceptions of biotechnology. This paper reflects on the high-level findings emanating from this survey, in the context of the main theoretical approaches towards understanding public perceptions of biotechnology, and reviews of extant South African evidence and policy in this area. The full report2 on which this paper is based provides an in-depth analysis, including regression analysis models and one-way analysis of variance (ANOVA) models.

		

	
		
			

			South African Journal of Science (Research Article)

			Public perceptions of biotechnology in South Africa

			Public perceptions of biotechnology: Theory and evidence

			Biotechnology, in its broad sense, refers to ‘any technological application that uses biological systems, living organisms, or derivatives thereof, to make or modify products or processes for specific use’3. In this sense, biotechnology has been evolving along with human civilisation for thousands of years, and is deeply embedded in the indigenous and local knowledge systems of all cultures. In its contemporary usage, biotechnology is often referred to as specifically related to applications of technologies for manipulating DNA.4 This usage frames biotechnology as an inherently high-technology and knowledge-intensive activity, closely tied to advanced biological sciences. The juxtaposition between these two usages is particularly evident in and relevant to South Africa. The country’s indigenous knowledge systems (IKS) harbour extensive knowledge related to using biological systems. At the same time, genetically modified (GM) organisms are commonly produced through commercial agriculture, and many research centres practise various forms of genetic manipulation, thus adding to the global biotechnology knowledge frontier. 

			It has been in the more restricted contemporary sense that biotechnology has entered global public discourse and been a source of contestation and controversy. The use of GM crops has prompted debates about food safety, genetic integrity, labelling policies and traceability of food.4-7 These debates, including public actions such as anti-GM campaigns and protests, have played out in various aspects of the public sphere, including the media, policymaking, and in public perceptions and attitudes.

			Public perceptions of biotechnology are commonly studied within the broad theoretical ambit of the ‘public understanding of science’.8,9 Early efforts to promote an improved relationship between the public and science focused on increasing levels of knowledge about science, which was seen as a factor that was likely to enhance the capacity of the public to engage with science questions and decisions10, and to foster public support for science11. However, the assumption that increased scientific knowledge causes more positive attitudes and relationships with science institutions came to be critiqued12, and a broad spectrum of evidence from around the world has failed to provide a positive correlation between knowledge about science and positive attitudes towards science13,14. 

			At the same time, the emphasis shifted from a ‘deficit model’, which viewed the public as being deficient in science knowledge, and requiring guidance and education, to more participative models which emphasise the agency of citizens to contribute to the relationship between science and society.6,7 Subsequent efforts directed at better understanding these complexities in the relationship between knowledge and attitudes have served to shape the contemporary framework of the ‘public understanding of science’. Questions were raised about the influence of demographics and cultural, social and political contexts.15,16 The role of communication in shaping attitudes has also been re-appraised.16,17 

			The public understanding of science has remained the dominant frame­work for major empirical research projects focused on public perceptions of biotechnology, which includes a focus on science communication matters such as governance and trust relationships with institutions. The largest of these is the Eurobarometer18-21, which provides nationally representative data for the European Union countries. Smaller surveys have been undertaken in certain developing and low-income country contexts22-26, including India, China, Kenya and Ghana. Surveys in India have addressed the question of biotechnology and IKS22, seeking to establish the extent of indigenous knowledge in terms that are more likely to be aligned with the knowledge bases of the broader population, particularly marginalised groups. In the African context, analyses of public debate and media representations have explored the position of biotechnology in the public sphere.27,28 However, previous surveys in developing countries have all had small sample sizes, comprised of biotechnology stakeholders rather than the general public. None has therefore provided nationally representative data. In this sense, South Africa is the first country from the global South to develop national data on public perceptions of biotechnology. A consequence and limitation of this position is that developed countries provide the only direct international comparators. 
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			Evidence and policy in South Africa

			Two nationally representative surveys addressing perceptions of biotechnology have been undertaken in South Africa to date, the first in 200429, and the second in 20152. The first survey, which was conducted by the Human Sciences Research Council, included questions related to food labelling, biotechnology knowledge constructs, attitudes towards biotechnology, trust in biotechnology institutions, sources of information about biotechnology, and interest in biotechnology. This survey highlighted the very limited public understanding of biotechnology at that time: 80% of respondents did not have any knowledge of biotechnology. Selected results from this survey serve as a baseline against which to chart change. As such, some of the measures were repeated in the 2015 survey. 

			Since the demise of apartheid, and the contemporaneous rise of bio­tech­nology as a key technology platform, the South African govern­ment has developed a policy portfolio that is highly supportive of the biotechnology sector, providing a regulatory framework and overarching sectoral strategies. These national strategies have included measures to improve engagement between the institutions of biotechnology and the broader public. The national biotechnology strategy (2001)30 aimed to address perceived shortfalls in the relationship between biotechnology institutions and the public through the inclusion of biotechnology issues in the school curriculum, as well as the provision of balanced information to the media. The Public Understanding of Biotechnology Programme was established by the Department of Science and Technology in 2003, with the aim of promoting awareness, knowledge, dialogue and debate related to biotechnology in South Africa. The Bio-economy Strategy (2013)31 included similar measures of support for public engagement activities. 
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			Methodology

			Survey design

			As a basis for measuring public perceptions of biotechnology, use was made of a longstanding national household survey research infra­structure – the South African Social Attitudes Survey (SASAS) – that has been designed in accordance with international best practice, and which is also able to accommodate the unique characteristics of the South African public and South African biotechnology. The survey instrument included questions from surveys undertaken in Australia, the European Union and the USA, as well as selected questions from the 2004 nationally representative South African study.

			Issues of comparability or equivalence required a carefully constructed response to meet the challenge of measuring South Africa’s diverse biotechnology landscape with low levels of formal education and high levels of linguistic diversity. The methodology needed to address the challenges that have emerged from prior South African studies, the most significant of which is the issue of high levels of ‘don’t know’ responses. It was imperative that research instruments be designed in such a way as to minimise the frequency of such a response. This required greater efforts to make questionnaire items more accessible to a broader South African public, including greater attention to issues of translation across all South African official languages and careful and discrete unpacking of the science constructs. Constructs for measuring perceptions of biotechnology as manifested in IKS were also included in order to benefit from the diversity of biotechnology knowledge, meanings and applications in the South African context, and make questionnaire items more accessible to broader sections of the South African population. 

			Survey methods

			The survey was administered as part of the 13th annual round of the SASAS, which was conducted in 2015. The SASAS infrastructure consists of nationally representative, repeated cross-sectional surveys that have been conducted annually since 2003. Each survey round consists of a drawn sample of 3500 target respondents aged 16 years and older living in private residence and in workers’ hostels. A sample of 500 Population Census enumeration areas is drawn, using probability to proportionate to size as primary sampling units, stratified by province, geographical sub-type and majority population group. Within each drawn area, seven dwelling units are randomly selected as visiting points, and finally one person is selected with equal probability from all persons that are age eligible at the visiting point using a Kish grid. In the case of the 2015 survey round, the final realised sample consisted of 2940 adult South Africans. Data are weighted to the representative of the South African population by means of benchmarking to the latest Mid-Year Population Estimates produced by Statistics South Africa.

			Analytical methods

			Analysis of the survey results presented here examines aggregate, national-level perceptions of biotechnology, in addition to differences in perceptions across select socio-demographic groups, including variation based on education, income, geographical location and racial group. The total margin of error for the SASAS data at the 95% level is 0.8%. This margin increases up to a maximum of 3.9% for the smallest sub-group examined in this paper. The margin of error on point estimates for different subgroups varies based on the sub-sample size. We therefore undertook one-way analysis of variance (ANOVA) with post-hoc tests to determine whether the observations and conclusions we report on were statistically valid.
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			Knowledge about biotechnology

			Most South Africans (73%) reported having little or no knowledge about biotechnology; 27% reported being ‘somewhat knowledgeable’ or ‘very knowledgeable’ about biotechnology; and almost half of the public (46%) felt that biotechnology is ‘too specialised for me to understand’. However, both bivariate and multivariate analysis (ordered logistic regression) revealed that more privileged groups (with higher living standards and higher educational attainment) reported considerably greater knowledge than less privileged groups, and were more confident in their ability to access biotechnology knowledge (for regression models see Gastrow et al.2). This finding holds true irrespective of whether one evaluates knowledge using subjective or objective indicators. 

			A review of changes in public perceptions of biotechnology between 2004 and 2015 (Table 1) shows a major increase in public awareness of biotechnology. Public familiarity with the term ‘biotechnology’ more than doubled during this period, from 21% of the population to 53%. Public awareness that GM foods form a part of their diet more than trebled, from 13% to 48%. We can hypothesise that these changes result from increased levels of education, increased access to information, and greater prominence of biotechnology in the public discourse during this period. It may be the case that the labelling of (some) GM foods has played a role. It is possible that the patterns of change could be partly methodologically determined, as the questions in the 2004 and 2015 SASAS surveys were not strictly identical. In 2004, a definition was firstly provided and then respondents were asked whether they had heard of the concept before, whereas in 2015 respondents were asked to report their level of familiarity with the term ‘biotechnology’ without a definition being provided beforehand. One could debate whether the 2004 approach of providing a definition led to a more definitive response or biased estimates of knowledge. 

			Consideration of a strong age gradient in relation to knowledge of biotechnology also suggests that as younger cohorts have come to account for larger proportions of the population, overall knowledge levels have increased – this points towards an inherent dynamism that over time articulates inter-generational changes in perceptions with overall societal perceptions. However, testing these hypotheses would require further research, including qualitative research.

			Table 1:	Comparison of biotechnology knowledge, 2004 and 2015 (% respondents)

			
				
					
					
					
					
					
				
				
					
							
							

						
							
							Are you familiar with the term ‘biotechnology’?

						
							
							Have you ever eaten GM food?

						
					

					
							
							2004

						
							
							2015

						
							
							2004

						
							
							2015

						
					

					
							
							Yes

						
							
							21

						
							
							41

						
							
							12

						
							
							48

						
					

					
							
							No 

						
							
							68

						
							
							53

						
							
							26

						
							
							17

						
					

					
							
							Don’t know

						
							
							11

						
							
							7

						
							
							63

						
							
							36

						
					

				
			

			

			Note: Because of decimal rounding, totals may not add up to 100%.

			Within the cluster of concepts that underpin the notion of biotechnology, some concepts are better understood by the public than others (Table 2). The terms ‘genes’ and ‘DNA’ are far more widely understood than ‘biotechnology’, ‘genetic modification’ or ‘GM food’. In the case of DNA and genes, approximately a third expressed sufficient familiarity with the concept to be able to explain it to a friend, a figure that drops to barely a tenth for the other terms. We again find that those of a younger age and greater privilege consistently report higher levels of knowledge of all the core biotechnology concepts in the survey (Figures 1–3). Despite the clear gradient of variation in levels of knowledge of biotechnology concepts that exists based on age, educational attainment and standard of living, the knowledge gap between DNA and genes on the one hand and ‘biotechnology’, ‘genetic modification’ or ‘GM food’ on the other remains intact. There is little sign of convergence in knowledge between these different concepts among those with higher levels of education or standards of living. Although close to 80% of the tertiary educated feel able to explain the concepts of DNA and genes, this figure falls to barely half for the other concepts. This difference suggests that education alone is not the sole factor driving levels of biotechnology-related knowledge. Education certainly matters, and is likely to partly explain the inverse association observed between age and knowledge of biotechnology concepts. 
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			South African Social Attitudes Survey 2015

			Figure 1:	Knowledge of core biotechnology concepts, by age group.
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			South African Social Attitudes Survey 2015

			Figure 2:	Knowledge of core biotechnology concepts, by education level.
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			South African Social Attitudes Survey 2015

			Figure 3:	Knowledge of core biotechnology concepts, by standard of living.

		

	
		
			

			South African Journal of Science (Research Article)

			Public perceptions of biotechnology in South Africa

			Perceptions of GM food

			Perceptions of food made from genetically modified crops (termed ‘GM food’) take the centre stage in terms of biotechnology-related media coverage and public controversy, both globally and in South Africa.32 Internationally, debates about the ethical and environmental implications of agricultural biotechnology have had a significant impact on the sector, for example leading to the emergence of contrasting governance structures and market mechanisms in different jurisdictions.33 In South Africa, media analysis has revealed polarised debates about health, safety and governance.32 We examined summary results of the analysis of knowledge of GM food and attitudes towards GM food.

			Knowledge of GM food

			The South African public have generally low levels of knowledge and awareness of GM food. About half of the public (54%) were aware that GM crops are legally grown in South Africa. Looking at specific crops, 40% of the public were aware that GM maize is grown in South Africa, but awareness of GM cotton (4%) and GM soya (7%) was low. Similarly, in Australia, 41% of the public were aware of the country’s main GM food crop (canola) compared to only 9% reporting awareness of a secondary crop (cotton).34 

			About half of the South African public (48%) were aware that their food contains GM products. Those who could identify GM maize as a legally grown crop in South Africa were substantially more likely to understand that they eat GM food, suggesting cognitive connections between understanding both the production and consumption of GM food. To determine the relative influence of different predictors on knowledge, ordered logistic regression analysis was performed. This analysis was based on a dependent variable that was an index of GM food knowledge constructed by combining a set of variables that focused on: (1) the belief that GM crops are allowed to be grown in South Africa, (2) how many of the three legally grown GM crops in South Africa (white and yellow maize, soya and cotton) respondents were able to correctly identify and (3) whether the respondent reported ever having eaten GM food. Again, the modelling revealed a positive age and social privilege effect.2 Having previously engaged in traditional farming practices also increased the odds of being more knowledgeable about GM food – revealing a significant stratification between urban and rural areas, and an interplay between indigenous knowledge and biotechnology knowledge.

			Attitudes towards GM food

			As for attitudes towards biotechnology as a whole, attitudes towards GM food are highly dynamic. Since 2004 there has been a major increase in attitudes that favour the purchasing of GM food (Table 3). The proportion of the public that would purchase GM foods on the basis of health considerations increased from 59% to 77%, on cost considerations increased from 51% to 73%, and on environmental considerations from 50% to 68%. The share of adults providing ‘don’t know’ answers to the three GM food statements (13% on average) is markedly lower than one might anticipate given that 51% indicated that they had not previously heard of GM food (Table 2). Although it is difficult to explain definitively why this might be the case, one possibility is that the questions are framed in a way that requires less cognitive effort to respond.35

			Table 2:	Knowledge of core biotechnology concepts (% respondents)

			
				
					
					
					
					
					
				
				
					
							
							How familiar are you 
with the following terms?

						
							
							Have not heard of it

						
							
							Have heard of it, but know very little or nothing about it

						
							
							Know enough about it to explain it to a friend

						
							
							Do not know

						
					

				
				
					
							
							DNA

						
							
							19

						
							
							45

						
							
							34

						
							
							3

						
					

					
							
							Genes

						
							
							25

						
							
							43

						
							
							29

						
							
							4

						
					

					
							
							Biotechnology

						
							
							53

						
							
							30

						
							
							11

						
							
							7

						
					

					
							
							Genetic modification

						
							
							53

						
							
							27

						
							
							13

						
							
							7

						
					

					
							
							Genetically modified food or GM food

						
							
							51

						
							
							29

						
							
							14

						
							
							7

						
					

				
			

			

			Source: South African Social Attitudes Survey 2015

			Table 3:	Summary of key changes in responses to GM maize (% respondents), 2004–2015

			
				
					
					
					
					
					
					
					
				
				
					
							
							

						
							
							I would buy GM maize if it were healthier

						
							
							I would buy GM maize if it cost less than ordinary maize

						
							
							I would buy GM maize if it were grown in a less damaging way to the environment

						
					

					
							
							2004

						
							
							2015

						
							
							2004

						
							
							2015

						
							
							2004

						
							
							2015

						
					

					
							
							Agree

						
							
							67

						
							
							77

						
							
							53

						
							
							73

						
							
							56

						
							
							68

						
					

					
							
							Disagree 

						
							
							15

						
							
							11

						
							
							27

						
							
							15

						
							
							24

						
							
							16

						
					

					
							
							Don’t know

						
							
							18

						
							
							12

						
							
							20

						
							
							12

						
							
							20

						
							
							16

						
					

				
			

			

			The attitudes that underpin the general increase in awareness and acceptance of GM food between 2004 and 2015 are complex. 

			Table 4 summarises aggregated responses to questions related to ethics, safety, labelling, benefits and risks. As a consequence of generally low levels of knowledge, the South African public do not have strongly formed opinions about GM foods. Large proportions of the public did not engage with attitudinal questions about GM food, with ‘don’t know’ responses averaging 29% on the items on the ethics of GM food, 26% on the items relating to the safety and labelling of GM food, and 33% on the items dealing with the benefits and risks of GM food. The main exception for which item non-response falls below the 20% threshold is in relation to the labelling of GM foods, which is an issue that the South African public are strongly in favour of. 

			Table 4:	Summary of attitudes towards GM food (% respondents)

			
				
					
					
					
					
				
				
					
							
							

						
							
							Agree

						
							
							Disagree

						
							
							Don’t know

						
					

					
							
							Ethics of GM food

						
					

					
							
							The genetic modification of food is interfering in God’s plan

						
							
							41

						
							
							36

						
							
							23

						
					

					
							
							The genetic modification of food is wrong

						
							
							30

						
							
							44

						
							
							26

						
					

					
							
							The international corporations that make GM foods act in an ethical manner

						
							
							38

						
							
							24

						
							
							39

						
					

					
							
							Safety and labelling

						
					

					
							
							GM foods are safe to eat

						
							
							49

						
							
							21

						
							
							30

						
					

					
							
							The long-term health effects of eating GM foods are unknown

						
							
							52

						
							
							18

						
							
							31

						
					

					
							
							Products containing GM foods should be labelled

						
							
							75

						
							
							7

						
							
							18

						
					

					
							
							Benefits and risks

						
					

					
							
							GM foods are good for the economy

						
							
							53

						
							
							16

						
							
							31

						
					

					
							
							GM foods benefit large-scale commercial farmers

						
							
							56

						
							
							13

						
							
							31

						
					

					
							
							GM foods benefit small-scale subsistence farmers

						
							
							43

						
							
							23

						
							
							34

						
					

					
							
							GM foods provide more secure access to food for my family

						
							
							47

						
							
							22

						
							
							31

						
					

					
							
							The environmental cost of farming GM crops is higher than that of traditional farming methods

						
							
							45

						
							
							17

						
							
							38

						
					

					
							
							Overall, GM foods provide more benefits than risks for society

						
							
							46

						
							
							19

						
							
							36

						
					

				
			

			

			Source: South African Social Attitudes Survey 2015

			Ethics

			Public attitudes towards the ethics of GM food were polarised, with 41% agreeing and 36% disagreeing with the notion of GM foods as ‘interfering in God’s plan’, or otherwise ethically wrong (30% and 44%, respectively, for agreeing and disagreeing). These data suggest that while on average South Africans do not reject GM food on general moral grounds, they do express some reservation on religious grounds. In comparison, the public were largely disengaged from assessing the ethics of the international corporations that play a role in the sector, with the largest share (39%) providing a ‘don’t know’ response. This finding is conceivably a reflection of a lack of information or awareness of the behaviour of such corporations. Regression analysis revealed that level of self-rated religiosity, which was measured using a 0–10 end anchored scale where 0 represented ‘not at all religious’ and 10 ‘very religious’, was not a significant predictor of these GM food ethics items. 

			Safety

			In comparison to available data from the European Union, South Africans are considerably more positive about the health implications of GM food. While 49% of the South African public believe that ‘GM foods are safe to eat’, a Eurobarometer study18 found that only 21% of Europeans share this view. South Africans also appear slightly less critical of the environmental impact of GM crops, with 45% of South Africans viewing GM crops as having a higher environmental cost than traditional farming methods, a view held by 52% of Europeans. 

			Benefits and risks

			South Africans are also more positive about the economic consequences of GM food, with 53% believing that ‘GM foods are good for the economy’, compared to only 31% of Europeans.19 Levels of engagement with the issue were lower: 31% responded ‘don’t know’, compared to 19% in Europe. Younger South Africans were more positive than older South Africans about the economic benefits of GM food. Farmers were perceived to benefit from GM crops, but commercial farmers were seen to benefit more than subsistence farmers. The environmental impact of GM crops was commonly seen to be higher than traditional farming methods. The overall risk–benefit assessment of GM foods was positive, with 46% perceiving a net benefit, and 19% a net risk. Younger generations and those with higher levels of education were more likely to regard GM foods as a benefit to society. 
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			Perceptions of medical biotechnology

			The constructs chosen to test knowledge about medical biotechnology were questions related to genetic testing to treat inherited diseases, gene therapy to treat inherited diseases, and the production of medicine using GM organisms (Table 5). The aggregated results for these are similar, with approximately half of the sample indicating no knowledge, a quarter having heard of it, but not having much more knowledge, and 6–7% having substantial knowledge. Bivariate and ordered logistic regression analyses revealed that greater knowledge about medical applications of biotechnology is associated with lower age and higher levels of privilege. Educational attainment appears to exert the strongest positive association with knowledge of medical biotechnology.

			Table 5:	Perceptions of medical applications of biotechnology (% respondents)

			
				
					
					
					
					
					
				
				
					
							
							Biotechnology is also used in medicine. How familiar are you with the following medical uses of biotechnology?

						
							
							Have not heard of it

						
							
							Have heard of it, but know very little or nothing about it

						
							
							Know enough about it to explain it to a friend

						
							
							Don't know

						
					

				
				
					
							
							Genetic testing to detect inherited diseases

						
							
							49

						
							
							28

						
							
							7

						
							
							16

						
					

					
							
							Gene therapy to treat genetic conditions

						
							
							52

						
							
							25

						
							
							7

						
							
							16

						
					

					
							
							Production of medicines using GM organisms

						
							
							52

						
							
							23

						
							
							7

						
							
							18

						
					

					
							
							

						
							
							Agree

						
							
							Disagree

						
							
							Don’t know

						
					

					
							
							Using GM organisms in the production of medicine is intervening in God’s work

						
							
							39

						
							
							33

						
							
							28

						
					

					
							
							Using GM organisms in the production of medicine is wrong

						
							
							26

						
							
							43

						
							
							31

						
					

					
							
							The international corporations that use biotechnology to make new medicines act in an ethical manner

						
							
							38

						
							
							22

						
							
							41

						
					

				
			

			

			Source: South African Social Attitudes Survey 2015

			In the context of a high level of ‘don’t know’ responses, the public were polarised in their views about medical biotechnology ‘intervening in God’s work’ (39% agreed and 33% disagreed) and in their views about whether it is ‘ethically wrong’ (26% agreed and 43% disagreed). The public demonstrated greater cognitive difficultly in responding to the issue of corporate ethics in medical biotechnology, with 41% answering ‘don’t know’ to the related question. This response is conceivably a consequence of constrained knowledge and information with which to make an assessment. Only 22% of the public were concerned with the ethics of these corporations. While this concern is commonly shared across age groups, there was a moderate positive association with education and living standard levels. While 19% of those with primary or no formal schooling expressed such concern, this progressively rose to a high of 31% among those with a tertiary qualification. Similarly, only 14% of those with a low living standard expressed concern about corporate ethics in the field of medical biotechnology, rising to 22–23% for those with medium and high living standards.
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			Governance and regulation

			Understanding preferences regarding the governance and regulation of biotechnology is critical for the policy formulation process, particularly with regard to communication and public engagement related to biotechnology. A total of 44% of South Africans felt that GM foods were effectively regulated by the government, although 38% responded ‘don’t know’ to the question. The South African public felt that the governance of biotechnology should be most strongly influenced by commercial farmers, university scientists, and environmental groups/NGOs (Table 6). The least favoured institutions for this purpose are seen to be international corporations, the media and religious organisations. However, the public appear to favour a mode of ‘consensus governance’, in which all the main stakeholders play a role.

			Table 6:	Summary of responses to governance and the institutions of biotechnology (% respondents)

			
				
					
					
					
					
					
					
				
				
					
							
							The development and use of biotechnology is governed by various laws and policies.
I am going to list a number of groups in society. How much influence do you think they should have in making these laws and policies?

						
					

					
							
							

						
							
							A great deal of influence

						
							
							A fair amount

						
							
							A little influence

						
							
							None at all

						
							
							Don’t know

						
					

				
				
					
							
							Commercial farmers

						
							
							45

						
							
							23

						
							
							7

						
							
							7

						
							
							18

						
					

					
							
							University scientists

						
							
							41

						
							
							26

						
							
							8

						
							
							8

						
							
							18

						
					

					
							
							Environmental groups/NGOs

						
							
							39

						
							
							28

						
							
							5

						
							
							9

						
							
							18

						
					

					
							
							South African businesses

						
							
							38

						
							
							27

						
							
							9

						
							
							9

						
							
							18

						
					

					
							
							Small scale/subsistence farmers

						
							
							38

						
							
							26

						
							
							10

						
							
							9

						
							
							18

						
					

					
							
							South African government

						
							
							39

						
							
							24

						
							
							10

						
							
							10

						
							
							18

						
					

					
							
							International corporations

						
							
							29

						
							
							30

						
							
							12

						
							
							10

						
							
							20

						
					

					
							
							The general public

						
							
							27

						
							
							29

						
							
							13

						
							
							12

						
							
							19

						
					

					
							
							Media

						
							
							23

						
							
							30

						
							
							14

						
							
							15

						
							
							18

						
					

					
							
							Religious organisations

						
							
							20

						
							
							26

						
							
							17

						
							
							19

						
							
							18

						
					

				
			

			

			Source: South African Social Attitudes Survey 2015
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			Indigenous knowledge systems and biotechnology

			South Africans have commonly used biotechnology in the context of indigenous knowledge systems and practices. As indicated in Table 7, 47% reported using traditional medicines with varying frequencies, 44% reported using biological processes to prepare food, and 38% reported using traditional farming practices. South Africans have a greater experience of biotechnology-related traditional practices and knowledge bases than they do of biotechnology in the narrower sense. High levels of awareness and usage in daily life position IKS-based biotechnology as a potential platform for engagement with the majority of the South African population. Groups with low incomes and low levels of education may find it difficult to engage with concepts of mainstream biotechnology, but harbour rich traditions of knowledge and the practice of IKS that may be successfully leveraged to build greater awareness of biotechnology in the more modern sense. 

			Table 7:	Summary of responses to biotechnology and indigenous knowledge systems (% respondents)

			
				
					
					
					
					
					
					
					
				
				
					
							
							How often have you engaged in the following traditional practices?

						
							
							Often

						
							
							Sometimes

						
							
							A few times

						
							
							Rarely

						
							
							Never

						
							
							Don’t know

						
					

				
				
					
							
							Using traditional medicines (such as wild herbs)

						
							
							12

						
							
							24

						
							
							11

						
							
							11

						
							
							37

						
							
							5

						
					

					
							
							Making food that uses biological processes (such as brewing traditional beer or processing sour milk)

						
							
							11

						
							
							21

						
							
							12

						
							
							10

						
							
							42

						
							
							5

						
					

					
							
							Traditional farming practices (such as growing crops using the traditional knowledge of your community)

						
							
							12

						
							
							17

						
							
							9

						
							
							9

						
							
							47

						
							
							6

						
					

				
			

			

			Source: South African Social Attitudes Survey 2015
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			Sources of information

			On aggregate, radio and television are the most preferred channels through which people would want to receive information about biotechnology, particularly for those in rural areas and with lower incomes (Table 8). Younger age cohorts are more likely to prefer a mix of all sources of information, except for radio. Younger generations are also far more likely than older generations to favour the Internet to obtain information. Those with higher levels of education and living standards are more inclined to opt for the Internet and print media, and less likely to report a preference for the radio. Those living on rural farms are significantly less likely to select any of the media channels as a source for obtaining information about biotechnology relative to those residing in other geographical locations. This array of preferences highlights the communications challenge that confronts public engagement efforts, and points to the need for a diversified and targeted approach.

			Table 8:	Sources of information on biotechnology (% respondents)

			
				
					
					
					
					
					
					
				
				
					
							
							If you wanted to learn more about biotechnology, how likely would you be to get your information from the following sources?

						
							
							Very likely

						
							
							Somewhat likely

						
							
							Not very likely

						
							
							Not likely at all

						
							
							Don’t know

						
					

				
				
					
							
							TV

						
							
							51

						
							
							21

						
							
							12

						
							
							12

						
							
							4

						
					

					
							
							Radio 

						
							
							35

						
							
							25

						
							
							17

						
							
							18

						
							
							5

						
					

					
							
							Print media (books, newspapers and magazines)

						
							
							27

						
							
							29

						
							
							19

						
							
							20

						
							
							5

						
					

					
							
							Internet

						
							
							34

						
							
							20

						
							
							12

						
							
							29

						
							
							5

						
					

					
							
							School or college

						
							
							26

						
							
							20

						
							
							15

						
							
							34

						
							
							5

						
					

					
							
							Science centre

						
							
							29

						
							
							16

						
							
							14

						
							
							36

						
							
							6

						
					

					
							
							Friends or family

						
							
							23

						
							
							23

						
							
							19

						
							
							30

						
							
							5

						
					

				
			

			

			Source: South African Social Attitudes Survey 2015
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			The risks and benefits of biotechnology

			Only about half of the South African public (53%) were able to conclusively evaluate biotechnology as ‘more of a benefit’ or ‘more of a risk’ in general, with a marginal tendency among this group towards a benefit perspective (30% vs 23%). The other half (47%) were fairly evenly split between those registering neutrality or indifference (25%) and those offering a ‘don’t know’ response (22%). This pattern shows that on aggregate the South African public is divided on this matter, with virtually equivalent shares opting for each of the four categories (beneficial, risky, indifferent, uncertain). There are nonetheless distinct variations relative to this average perspective when one analyses the results by various socio-demographic attributes. 

			White and Indian South Africans were more likely to see biotechnology as an overall risk to society compared to black and coloured South Africans. This finding is largely because lower levels of uncertainly and neutrality/indifference have been replaced by a greater awareness of risk. In the case of Indian respondents, a sense of risk outweighs declaring it as more beneficial (37% vs 24%), but among white respondents lower indifference and uncertainty levels have resulted in a rise in shares reporting risky and beneficial evaluations, to the extent that both are equally mentioned (37% vs 36%). Higher living standards were associated with an decreased likelihood of viewing biotechnology as beneficial or of being uncertain, a rise in neutrality or indifference, and virtually unchanged levels of perceived risk. 

			Increased educational attainment was associated with lower levels of item non-response, falling from 31% for those with primary or no schooling to 10% among those with a tertiary qualification, as well as fairly indistinguishable levels of neutrality/indifference (ranging between 23–26%). For those with an incomplete secondary education or matric qualification, the decreased level of uncertainty translates into higher shares reporting biotechnology as more of a benefit, so that the percentage point difference for these adults ranges between 9 and 11 percentage points higher in general than the share mentioning it as more of a risk. However, for those with tertiary education, the further decrease in uncertainty is accompanied by both a rise in the share mentioning it as a benefit and a risk, to the extent that the two are virtually level (33% benefit; 31% risk). This finding suggests that providing more education will not necessarily equate into an increased likelihood of viewing biotechnology as beneficial. Instead, with more education, there appears to be a greater recognition of the benefits as well as the risks. This is a noteworthy finding, because education is ultimately about producing critically engaged citizens who would be able to appreciate both the inherent promise and risks associated with the emergence and adoption of new technologies. 
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			Reflections on biotechnology, public engagement and policy

			Public engagement by the biotechnology sector in South Africa takes place in the context of escalating public familiarity with biotechnology and its related products: familiarity with the concept of biotechnology more than doubled between 2004 and 2015, and awareness of GM foods more than tripled. However, these changes have occurred from a low base, and knowledge about biotechnology is still constrained in South Africa: 73% of the public reported having limited or no knowledge about biotechnology. 

			This scenario signals an opportunity for engagement between the institutions of biotechnology and the broader public, identifying a space for strategic interventions that would leverage this growing awareness in a constructive manner, in the absence of strongly entrenched or preconceived perceptions. In comparison with Europe, where public knowledge is more developed, and public attitudes more defined, South Africans are more positive about the health implications of GM food, less critical about the environmental impact of GM food, and more positive about the economic consequences of GM food.

			Inter-generational dynamics play a central role in these perceptual changes. Knowledge about biotechnology is positively correlated with younger age. Younger generations were more positive about a variety of biotechnology-related issues, including the economic benefits of GM food and the overall risk/benefit assessment of biotechnology. Understanding the causes of these correlations presents an objective for future research. Whatever the causes, the implication is that the future South African public is likely to be more knowledgeable about biotechnology, and have more sharply defined attitudes towards biotechnology. 

			Privilege, in the form of educational attainment and living standard, is also correlated with greater knowledge and more defined attitudinal positions. This highlights the importance of taking distinct approaches towards engagement with privileged and marginalised groups, which would need to be based on distinct sets of knowledge constructs, and which would encounter different sets of attitudes. For marginalised groups, particularly low-income groups in rural areas and traditional authority areas, engaging on the basis of IKS may prove to be the most effective platform for effective communication.

			There are a variety of other dimensions along which engagement strategies and practices could be structured to better respond to public perceptions. The concepts of DNA and genes are reportedly far better understood than those of genetic modification or GM food, and would therefore present a better starting point for engagement and knowledge transfer. Preferences for sources of information differ widely among demographic groups, and communication strategies should be constructed on this basis: for the young and privileged the Internet is central; for the marginalised and rural, radio is central. When it comes to the governance of biotechnology, the public place their highest trust in commercial farmers, university scientists and environmental groups – suggesting that these social actors should have a role to play in public engagement policy and practice. 

			Together, these considerations point towards new strategic imperatives for public engagement in the South African biotechnology sector. Public policy, and broader sectoral engagement strategies, need to take into account: (1) the highly dynamic nature of public perceptions, (2) the diversity of views held by different demographic groups and (3) the diversity of sources of information utilised and preferred by different demographic groups. These considerations would support a strategically targeted engagement approach that would leverage the rapidly growing public awareness of biotechnology in a constructive manner.
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