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			Alcohol is a major contributing factor to the burden of road traffic crashes and injuries in South Africa. There has been an increase in political interest and engagement on the issue of drink-driving in recent months following government restrictions on the sale and public consumption of alcohol during the COVID-19 lockdowns along with proposed zero-tolerance drink-driving legislation. In this paper, we critically examine global research and experiences with the adoption of zero-tolerance approaches to drink-driving along with key South African contextual considerations to provide evidence-based and contextually relevant recommendations for advancing zero-tolerance drink-driving legislation in the country. There is significant evidence to support the adoption of zero-tolerance legislation but at a blood alcohol concentration (BAC) threshold limit for the general driving population set at 0.02 g/100 mL (rather than the zero-BAC limit proposed through the Road Traffic Amendment Bill) to allow for variance in testing. Recommendations centre on the proposed legislation incorporating a gradualist approach and its location within a broader zero-tolerance approach that includes other complementary interventions to enable implementation.

			Significance:

			•The recommended blood alcohol level of 0.02 g/100 mL is lower than the best practice limit recommended by the World Health Organization of 0.05 g/100 mL, following consideration of the road safety and general alcohol consumption challenges in South Africa and evidence of success from other similar country contexts. 

			•Broad principles and recommendations are presented to support the sustainable adoption of zero-tolerance drink-driving legislation in the country.
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			Introduction: Impetus for drink-driving legislative reform

			The COVID-19 pandemic has renewed attention to alcohol-related harms in South Africa. Following a ban on the sale of alcohol at the commencement of a national lockdown on 27 March 2020, drastic reductions in alcohol-attributable hospital admissions were observed. Approximately 60% fewer injuries from road traffic crashes and assaults were reported at several health facilities during the first 2 weeks of the lockdown.1 Conversely, a surge in trauma cases and hospital admissions was noted following easing of the lockdown and a lifting of the alcohol ban on 1 June 2020.2,3 In a bid to free up hospital beds for potential COVID-19 patients during the first wave of the pandemic, sales and public consumption of alcohol was banned again from 13 July to 17 August 2020, and from 28 December 2020 to 1 February 2021.4 One week following the lifting of the last ban, spikes in trauma admissions were observed once again – for example, five Western Cape hospitals registered a combined increase of 105% in trauma cases.5 

			Alongside measures meant to contain the negative health outcomes of excessive alcohol use during the aforementioned periods, the Minister of Transport announced the prioritisation of the country’s stalled 2015 Road Traffic Amendment Bill (in Government Gazette No. 43201 of 3 April 2020)6, as a legislative intervention to curtail drink-driving7. A key provision within the Bill makes it unlawful for a driver to test positive for any concentration of alcohol, which is a departure from the current legislation that provides for a blood alcohol concentration (BAC) in drivers of less than 0.05 g of alcohol per 100 mL, and less than 0.02 g per 100 mL in professional drivers.6 

			The renewed focus on legislative reform by the Ministry was also informed by a report on ‘Driver intoxication and fatal crashes’, which estimated that alcohol intoxication accounts for at least 27.1% of all driver-error fatal crashes in the country, with an estimated annual cost of ZAR18.2 billion.8 For a range of reasons related to how data are collected, the actual burden is also likely to be higher than that estimated.8 

			The above actions by government to restrict the sale and public consumption of alcohol during the COVID-19 lockdowns and the legislative reform by the Department of Transport reflect the heightened prioritisation of drink-driving on the country’s political agenda as well as the growing political will in government to consider and adopt empirically produced information in policy and legislative decisions.6,7 As an attempt to deepen science-policy conversations and support an ethos of empirically based decision-making, we critically examined relevant literature on drink-driving and discuss good-practice interventions that may inform drink-driving zero-tolerance and other supportive measures in the country. 

			The international literature focused on adoption of zero-tolerance drink-driving legislation is still nascent; hence, we adopted a thematic approach to our literature review. We used Google, Google Scholar, PubMed, and ScienceDirect search engines to identify research publications, including peer-reviewed articles and grey literature related to “zero-tolerance” or “drink-driving” legislation effectiveness and the varying contextual dynamics that influence the outcome of legislative interventions.
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			Burden of alcohol-related harm and road safety

			Excessive consumption of alcohol is common in South Africa.9 About one-third (31%) of South Africans aged 15 years and older consume alcohol. In terms of the volume consumed per drinker, the country ranks 6th highest globally.9 An estimated 4.6% of the population consume at harmful levels, 7.0% are afflicted with alcohol-related disorders, and 6.4% of deaths from all causes are attributable to alcohol.9 There is a clear socio-economic gradient to these deaths, with an overrepresentation of deaths from low socio-economic groups.10 

			The harmful use of alcohol has a considerable impact on South African society. For example, in a national survey, 65% of women reported physical, sexual, or emotional violence when their husbands or partners were reported to often be drunk.11 Alcohol intoxication also accounts for at least 27.1% of all driver-error attributed fatal crashes8, with a high overall road crash fatality rate of 25.9 deaths per 100 000 – about 1.5 times the global rate.12 Excessive drinking patterns are further evident in mortality statistics showing the average BAC of vehicle drivers at 0.16 g/100 mL – three times the legal threshold for driving of 0.05 g/100 mL.13 An estimated 10–12% of the country’s gross domestic product (GDP) is spent on the consequences of alcohol harm.14

			Alcohol increases the risks for crashes, injuries, and poor clinical and survival outcomes.15 The mechanisms through which alcohol modifies risk and outcomes are also well known. Alcohol impacts on driving performance through a deterioration in cognitive functioning and psychomotor skills, including divided attention, decreased visual functions and tracking, and a slower response to driving hazards.16 Judgement and memory are impacted, with drink-driving compromising safety assessments and choices related to the use of seatbelts or other protective devices, driving at excessive speeds, and other high-risk behaviours.17-19

			There is a dose-response relationship between BAC and road traffic fatalities. A meta-analysis from studies across the USA, Australia and New Zealand highlighted the odds of a fatal injury as 3.6 at 0.02 g/100 mL, increasing to 13.0 at 0.08 g/100 mL, and exponentially thereafter.20 Consistent with decreased driver performance and increased risk with increasing BACs, there is conversely a decrease in fatalities and other outcomes with reduced BAC threshold limits. Table 1 shows reductions at different BAC thresholds in different settings. 

			Studies, conducted mainly in high-income countries, also show some evidence for significant reductions in injury when BAC thresholds are reduced beyond the relatively low good practice threshold of 0.05 g/100 mL. In Japan, for example, there was a more than one-third reduction in the rate of both fatal and severe alcohol-related traffic injuries after a reduction in the BAC threshold from 0.05 g/100 mL to 0.01–0.03 g/100 mL.21 These results are consistent with research which shows that even very low concentrations of alcohol at 0.01–0.02 g/100 mL are associated with a deterioration in cognitive and visual functions, and attention and responses to driving hazards, including complex tasks.22,23 
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			Table 1:	Reductions in road traffic mortality and other adverse outcomes following reduced blood alcohol concentration (BAC) threshold limits
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							5–16% for alcohol-related crashes, fatalities, or injuries across 14 studies in the USA68 
23% for fatalities and 11% for non-fatal injuries in Great Britain (see Transportation Research Board, 1987)17 
9.2% for fatal alcohol-related crashes based on a meta-analysis of international studies69 
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							6–18% for alcohol-related fatalities in a review of international studies65
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							9.4% for road traffic crashes in Austria (see Bartl and Esberger, 2000)17 
7.4% for road traffic fatalities across 15 European countries, adjusted for distances driven (see Albalate, 2008)55 
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							9.7% for fatal collisions, 11.0% for single-vehicle collisions and 7.5% for all collisions in Sweden (see Norstrom and Laurell, 1997)23 
38.1% reduction in rate of alcohol-related traffic fatalities and 36.7% for severe traffic injuries per billion kilometres driven; 14.3% reduction in rate of all traffic fatalities and 3.8% for all severe traffic injuries per billion kilometres driven in Japan21
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			Socio-cultural and political context of alcohol use in South Africa

			The patterns of alcohol consumption in South Africa as in other parts of the world may be understood from the perspective of prevailing cultural, religious and social norms.24-26 These influences are highlighted through a diversity of dominant patterns of alcohol consumption such as: an important traditional role in fostering friendships and celebrating important occasions by adults in rural communities25; recreational drinking in informal drinking establishments in marginalised urban community settings that lack positive social and recreational opportunities26; and consumption in more advantaged social and work ‘event’ settings with alcohol symbolising ideals of wealth and status24. The high level of problem drinking and dysfunctional coping in the country is also arguably underpinned historically through apartheid experiences and practices, including unregulated drinking in illegal establishments that perpetuated excessive drinking9,24; drinking within the context of high levels of social stresses from injustices by the apartheid regime27; and excessive drinking where alcohol was used as a currency for remuneration among indigenous workers under the notorious ‘dop’ system28. The enduring presence of alcohol in the country is also driven largely by a dominant liquor industry by way of its strong marketing forces and its negative influence on current efforts with legislative reform and social transformation, and the limited or inconsistent enforcement and prosecution responses such as with drink-driving offences.29
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			Legislative and policy responses to alcohol-related harm

			The National Liquor Policy30, aligned with the World Health Organization (WHO)’s 2010 global strategy9, provides standards and guidelines for regulating the production, distribution, and consumption of alcohol as well as for the reduction of harmful alcohol use. The policy provides for reducing the maximum BAC limit for driving and regulates the serving of alcohol to intoxicated persons and the operating days and hours of alcohol outlets. In addition, the policy raises the legal drinking age from 18 to 21, requires the presentation of an ID by those appearing to be under 21, and disallows alcohol licences in areas not classified for entertainment or zoned by municipalities for alcohol trade such as petrol stations.30 These standards and guidelines, however, are limited in application, serving as policy recommendations for the amendment of the country’s Liquor Act of 1993.31 Several other Bills of salience for public health promotion and the liquor industry, including the Control of Marketing of Alcoholic Beverages Bill of 2013 (focused on limiting public exposure to alcohol marketing through advertising and sponsorships) and the Liquor Amendment Bill of 2016 (based on the Liquor Policy of 2016), have been subject to considerable delays and stalling tactics.32-35 In 2020, industry and international pressure contributed to the repeal of an amendment to regulations related to health messages on container labels of alcoholic beverages.36

			Specific measures on restricting drink-driving are included in the National Road Traffic Act of 1996 with proposed amendments to adopt a zero-BAC limit through the Road Traffic Amendment Bill.6 Regulation and enforcement are prioritised in the National Road Safety Strategy 2016–2030, which also focuses on the high levels of involvement of alcohol in traffic crashes, the weakness of law enforcement, and the prosecution of intoxicated drivers.37 Initiatives in South Africa have aligned with the WHO’s SAFER initiative38 that features the five most cost-effective priority interventions for reducing the harmful use of alcohol. These interventions, which also impact drink-driving to varying degrees, include: strengthened restrictions on alcohol availability; enforcement of drink-driving countermeasures; access to screening, brief counselling interventions and treatment; bans or restrictions on alcohol advertising, sponsorship and promotion; and raised prices on alcohol through excise taxes and pricing policies.38 Following WHO’s SAFER recommendations, specific initiatives have been proposed for South Africa, including: reducing BAC threshold limits for drivers to 0.02 g/100  mL; increasing police enforcement, especially through breath testing; testing for BAC after serious vehicle collisions; and fitting ignition locks to vehicles of persons convicted of drink-driving.28,39

			However, a review of key policy initiatives between 1994 and 2009 (on restrictions to alcohol advertising and counter-advertising; regulation of retail sales of alcohol; alcohol taxation; and controls on alcohol packaging) show alcohol policy development in the country as fragmented and uncoordinated.39 Two specific initiatives are flagged as having been most successful from a public health perspective, namely increased excise taxes on alcohol and banning of ‘papsakke’ (or cheap wine sold in non-resealable foil bags). Their success is attributed to, among other factors, the clear recognition of the problem, provision of policy alternatives, alignment between political and other stakeholder interests along with a committed bureaucracy, and the adoption of evidence-based strategies. In the case of banning ‘papsakke’, the consensus between a range of civic, corporate, health promotion and state stakeholders and a series of World Health Assembly resolutions, global strategies and regional action plans provided important leverage for policy reform. In the case of raising alcohol excise taxes, the adoption of international benchmarks and cost–benefit evidence were important empirical resources for promoting public health interests and to countering opposition by the liquor industry, which tended to raise the spectre of job and economic losses.39 
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			Zero-tolerance laws on drink-driving

			Globally, zero-tolerance laws have been applied to driving under the influence of alcohol and other psychoactive drugs, including illicit drugs, prescription drugs and psychoactive substances.40 Drink-driving laws may make it unlawful to operate a motor vehicle in excess of a specified BAC limit, or may institute a zero-tolerance approach that makes it unlawful to operate a motor vehicle with any amount of alcohol in the body.40 However, many countries that assume zero-tolerance laws – for example, Brazil and Chile – include a margin of tolerance, usually in the range of 0.02–0.03 g/100 mL to accommodate challenges in the detection of very low levels of alcohol using breath testing equipment.41-45 In some states in the USA, zero-tolerance laws focused on young or inexperienced drivers with very low alcohol thresholds, usually at a BAC of 0.02 g/100 mL.46,47 Available data based on studies from the USA and Australia show that zero-tolerance laws account for reductions of 9–24% for fatal crashes and 4–17% for a combination of all crashes.46 

			The 2018 Global Survey on Alcohol and Health reports on seven countries (Afghanistan, Maldives, Mauritania, Saudi Arabia, Somalia, Sudan and Yemen) with a total ban on alcohol use for all drivers, and 13 countries (for example, Australia and New Zealand) with zero-tolerance for young/novice drivers only.48 The 4th Global Status Report on Road Safety of 2018, indicates that 136 of 175 countries have drink-driving laws with specified BAC threshold limits of which only six countries (Brazil, Hungary, Paraguay, Slovakia, Uruguay and Vietnam) have BAC threshold limits at zero.12 However, countries like Brazil and Chile also provide for a margin of tolerance in their legislation. In total, 90 countries (including the six mentioned above) have a BAC limit not exceeding 0.05 g/100 mL for the general population. Specifically, 55 countries have their maximum BAC limit at 0.05 g/100 mL, 19 countries at 0.03–0.04 g/100 mL and 10 countries at 0.01–0.02 g/100 mL. In Africa, six countries have their maximum BAC limit set at 0.05 g/100 mL (Botswana, Burkina Faso, Eritrea, Guinea Bissau, Mauritius and Nigeria), two countries at 0.03–0.04 g/100 mL (South Africa and Eswatini) and one country at 0.01–0.02 g/100 mL (Mali).12 

			Studies on zero-tolerance laws that apply to all drivers and that are salient to South Africa have been undertaken mainly in South American countries, including Brazil41-43, Chile44, and Uruguay45. Brazil implemented its zero-tolerance traffic law in 2008, lowering the BAC limit for drivers from 0.06 to 0.02 g/100 mL41-43, driven largely by the need to increase the deterrence effect of legislation and the perceived risk of sanctions for drink-driving49. A time series analysis for Sao Paulo state and capital city for the period 2001–2010, indicated significant reductions for the rate of traffic fatalities (-7.2% and -16.0% for the State and capital, respectively) and for the rate of non-fatal traffic injuries (-1.8 and -2.3% for the State and capital, respectively).49 The stronger effect observed for the capital city in relation to the State was attributed to the relatively higher levels of enforcement.49 A time series analysis for Rio de Janeiro did not indicate a statistically significant reduction in road traffic mortality rates 9 years after implementation, but disaggregated findings showed significant reductions in fatality rates for vulnerable road users including pedestrians aged ≥20 years and among cyclists and motorcyclists aged ≥60 years.42 In Chile, a zero-tolerance law was enacted in 2012, lowering the BAC threshold for drivers from 0.05 to 0.03 g/100 mL.44 A study that adjusted for a range of confounders showed a 15% decrease in alcohol‐related car crashes and an 11% reduction in injuries 3 years after enactment.44 Uruguay implemented a phased reduction in its BAC threshold from 0.08 g/100 mL before the implementation of its law in 2007 to 0.05 g/100 mL in November 2008, 0.03 g/100 mL in March 2009, and finally a zero limit BAC in January 2016.45,50 Significant reductions in fatal crashes were found at both 12 and 24 months following implementation of the zero-limit law in January 2016 (21% and 14%, respectively), although reductions in moderate/severe injuries over both time periods were not significant. The findings show that decreases in thresholds, even at low levels from 0.03g/100 mL to zero BAC, are effective in reducing road traffic injuries and deaths. 
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			The contextual information available in the research reported for Brazil and Chile highlighted the nature of the sanctions with increased BAC limits, by the severity of injuries involved, and by the extent of recidivism. In Brazil, for example, the zero-tolerance law provided for fines, introduction of demerit points and licence suspension of up to 12 months for BACs up to 0.02g/100 mL, and, at higher levels, drivers could be criminally prosecuted with prison sentences from 6 months to 3 years.51 In Chile, large-scale citizen advocacy following a case of a child killed by a car driven by a heavily intoxicated driver, prompted increased sanctions to include prison sentences.52,53 Evaluation outcomes for Chile point to the effectiveness of the second law in sustaining reductions in alcohol-related crashes and injuries.53 Both laws, however, did not have an impact on alcohol intake among drivers who drove with a very high BAC (above the 90th quantile of BAC distribution).53 Strict enforcement was shown to be critical in supporting the zero-tolerance legislation in these settings, which share key social and traffic similarities to South Africa, and elsewhere.17,54,55

			Following current empirically produced evidence, the WHO and others recommend that the best practice for BAC threshold limits, at present, is 0.05 g/100 mL for the general driving population and 0.02 g/100 mL for young and novice drivers.12,55 The 0.05 g/100 mL for the general driving population is supported by substantial experimental research showing a considerable increase in crash risk at the 0.05 g/100 mL threshold and higher compared to sober drivers.56,57 Young and novice drivers are even more susceptible to impairment from low levels of alcohol with a greater risk of crash involvement, which relates to their developing skills, experience and maturity. For example, compared to sober drivers and at 0.08 g/100 mL, drivers aged 15–19 years were 87 times more likely to be involved in a road traffic crash compared to drivers over 30 years who had a 16 times higher risk at the same BAC (Leskovsek et al., 2018).17
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			Journeying towards zero tolerance

			From this thematically focused review, we make two observations: first, very few countries have adopted strict zero-tolerance legislation on drink-driving; and, second, most of the emerging research on zero tolerance legislation has been undertaken mainly in Latin American countries that share many similarities with South Africa. Brazil, for example, is also an upper-middle-income economy and shares similar contextual challenges relating to an entrenched culture of drinking and availability of cheap alcohol54, generally low levels of road traffic enforcement54, and weak policies and legislation for the social control of alcohol consumption51. The finding from Brazil on zero-tolerance legislation being protective of pedestrians42, is of especial importance given the extent of pedestrian vulnerability in South Africa. More than half the pedestrian victims of both fatal and non-fatal injuries, in various settings, have been shown to be alcohol related; pedestrians, are shown to be three times more likely to die in a crash when drivers are intoxicated.8 

			Further to the large burden of alcohol-related road traffic crashes and injuries in the country, South Africa is plagued by a range of challenges in the road traffic environment, including high levels of risky road user behaviours, low levels of enforcement, and generally inadequate road safety responses. High levels of travel exposure, elevated pedestrian vulnerability due to a general lack of safe pedestrian-related infrastructure, and the influences of a dominant alcohol industry advocating for easy access to alcohol exacerbate risks in the road environment. Following the available research on the adoption of zero-tolerance drink-driving legislation and in considering other evidence-based drink-driving practices from middle- and high-income countries with good road safety track records, there is therefore support for lowering of the BAC threshold for drink-driving in South Africa.

			However, Brazil’s action on drink-driving, for example, began with a presidential decree for zero-tolerance for any level of blood alcohol while driving. The zero-BAC limit was, in this instance, not adopted as there were constraints on its workability; for instance, the detection of small amounts of alcohol in the breath of motorists who may have used products such as mouthwash posed challenges to the no-drink driving measures.54 In addition, as evidenced by the adoption of zero-tolerance legislation in the Latin American countries reviewed above, a higher burden on state resources may also be expected from increased enforcement, prosecutions and contestations with the adoption of zero-alcohol legislation in South Africa, a critical issue in the current resource-strained climate of the country. Accordingly, a zero-tolerance approach that incorporates a drink-driving law with a BAC threshold limit for the general driving population at 0.02 g/100 mL (rather than the immediate zero-BAC limit proposed through the Road Traffic Amendment Bill) is argued to be more feasible. A reduced threshold to 0.02 g/100 mL is also consistent with submissions made at the recent public hearing on the Road Traffic Amendment Bill by the Automobile Association (AA), South African Medical Research Council (SAMRC), and the Southern African Alcohol Policy Alliance (SAAPA). The SAMRC and SAAPA support the implementation of administrative sanctions for BACs between 0.02 g/100 mL and 0.05g/100 mL, and criminal sanctions for higher BACs.58
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			As described earlier, a large proportion of the South African population is implicated in the harmful and excessive use of alcohol. Long-standing historical, cultural and social norms serve to maintain and normalise high alcohol consumption patterns.24-26 Given the entrenched culture of alcohol consumption and misuse, a gradualist approach, sensitive to the above context, would be more appropriate to enable and sustain behaviour change. This gradualist, broader zero-tolerance approach is premised on mobilising public acceptance for legislative measures. Public engagement and consent, and broad social contracting between government and the public are all critical for legislative adoption and implementation (see Vannoni59 for an elaboration on the concept of gradualism along with the mediating role of public opinion on policy change). For example, as demonstrated in Brazil42 and Chile44, a series of awareness campaigns was undertaken before implementation, and in Uruguay45, a phased strategy was used to reduce BAC thresholds. 

			It is also recommended that the proposed legislation be nested within a broader zero-tolerance approach and include a range of other complementary interventions including measures relating to enforcement, education, awareness-raising, and harm reduction (see Siegfried and Parry60 for a review of the effectiveness of alcohol control policies, including those targeting drink-driving). This integration would allow for a holistic synergised approach to addressing drink-driving in the country, consistent with a multiple and systems-oriented approach that is generally advocated for addressing road traffic crashes and injuries.61 

			The integration of complementary interventions may also be phased, consistent with a gradualist approach, for example, by province or municipality to initially allow for testing and refining of implementation strategies and comprehending contextual nuances. Such an approach with a preparatory phase would allow for an incremental approach to the introduction of enforcement measures, and timely introduction of education, awareness and harm reduction measures to complement the legislative intervention.62 Psychoeducational interventions are crucial for obtaining public support and for preparing those most affected by stricter enforcement. Education-type interventions provide important opportunities for behavioural modification, skills transfer and counselling support, especially for the rehabilitation of offenders.63,64 Harm reduction strategies may include designated-driver and safe-ride-home schemes that provide alternatives to drink-driving.9,65 

			Legislative provisions may allow for the fitment of alcohol ignition interlocks, effective for first-time and repeat offenders.66 These devices are installed within the vehicle and require the driver to provide an alcohol-negative breath specimen to start the vehicle.63 A graduated licensing system by age and/or experience with zero-BAC laws for young and novice drivers, along with other risk-reducing measures such as a ban on late-night driving and on the carrying of passengers could be key in light of the potential protection benefits for this group. Such measures, implemented within graduated driver licensing systems, have been shown to be highly effective, with a Cochrane review indicating a median decrease of 31% in population crash rates among 16-year-old drivers.67 Sanctions may include a combination of fines, demerit points, licence suspension and revocation, and referral for rehabilitation for BACs of 0.02–0.05 g/100 mL. Sanctions may also be implemented in ways that are cognisant of BAC, severity of injuries, and extent of recidivism, as demonstrated in Brazil and Chile. Finally, interventions that are directed at the structural and upstream drivers of excessive alcohol consumption should also be considered, and include attention to the interrelated influences of socio-economic deprivation, mental health conditions, substance abuse, and addiction.9,28 The provision of safe, reliable and affordable public transportation options would also play an important role in keeping inebriated users off the roads. 
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			Conclusion

			Zero-tolerance drink-driving legislation is an important public health oriented opportunity for the control of alcohol-related harm in South Africa, especially given the protracted delays and stalling of key alcohol control legislation proposed over the past few decades. In addition, the adoption of zero-tolerance drink-driving legislation (at a reduced threshold of 0.02 g/100 mL) based on a gradualist approach and implemented within a broader zero tolerance approach, along with favourable support from the Department of Transport, offers a critical window of opportunity for addressing drink-driving and advancing road safety in the country. It would also be beneficial to align the proposed gradualist and broader zero-tolerance approach with the country’s broader human rights and developmental agenda to allow for synergistic benefits. The realisation of a vision of no drink-driving is also contingent on the adoption of empirical evidence, enabling organisational arrangements, and multiple strategies that embrace the behavioural, environmental, socio-cultural and economic determinants of road safety. 
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