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Abstract

On July 13, 2020 a complete nation-wide ban was placed on the sale and transport of
alcohol in South Africa. This paper evaluates the impact of this sudden and unexpected five-
week alcohol prohibition on mortality due to unnatural causes. We find that the policy reduced
the number of unnatural deaths by 21 per day, or approximately 740 over the five-week period.
This constitutes a 14% decrease in the total number of deaths due to unnatural causes. We
argue that this represents a lower bound on the impact of alcohol on short-run mortality, and

underscores the severe influence that alcohol has on society—even in the short-run.
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1 Introduction

Excessive alcohol consumption is common in many developing and developed countries, partic-
ularly amongst the poor (Hosseinpoor et al., 2012; Allen et al., 2017; Katikireddi et al., 2017;
Rehm et al., 2018; WHO, 2019; Probst et al., 2020). It has been associated with numerous so-
cial harms, including motor vehicle collisions, violence and other crimes, risky sexual behavior,
long-run adverse health effects, reduced productivity at work, mortality, and morbidity (see, e.g.,
Carpenter and Dobkin, 2011; Rehm et al., 2017; Griswold et al., 2018; WHO, 2019; Murray et al.,
2020). These harms are often borne by other individuals in society, either directly (as in the case
of interpersonal violence) or indirectly (as in the case of public health insurance).! Consequently,
questions regarding the morality, (religious) norms and correct societal regulation of alcohol have
been debated in societies around the world for over two centuries, with virtually all modern and
past societies placing legal and religious constraints on alcohol consumption (Phillips, 2014). It
is crucial, therefore, to accumulate robust empirical evidence that allows us to construct a clear
picture of the true influence of alcohol on society. Despite this, our current understanding of the
causal impact that alcohol has at a societal level is largely limited to the estimates of theoretical
models (see, e.g., Rehm et al., 2003, 2017; Probst et al., 2018; Shield et al., 2020). There is a
scarcity of direct causal evidence at a societal level.> One reason for this is that it is rare to observe
an abrupt abatement in alcohol consumption in the entire population of a region or country. With-
out an exogenous shift of this nature, it is difficult to parse the influence of alcohol consumption on
a particular outcome from the influence of the personal characteristics of individuals who choose
to drink heavily.

The sudden and unexpected ban on the sale of alcohol in South Africa on July 13, 2020 pro-
vides a rare opportunity to understand how alcohol consumption influences behavior and outcomes
at a societal level. This five-week long ban was the second ban on alcohol sales implemented by
the South African government in 2020, but unlike the earlier ban it did not occur amid the initial
upheaval caused by COVID-19 in which many new regulations were introduced and individuals
were rapidly changing their everyday behavior. This policy was implemented in the context of
a country in which a minority of individuals drink (31% of South Africans aged 15 years and

older, 43.2% of men and 19.4% of women). However, those who do drink, drink heavily: South

! Alcohol consumption may also lead individuals to harm themselves—intoxication can reduce self-control, induc-
ing myopic behavior that the individual would avoid if sober (O’Donoghue and Rabin, 2001; Schilbach, 2019).

>The causal evidence that does exist typically focuses on specific segments of society, with evaluations of the
impact of changes to the minimum legal drinking age providing the main example of this (Carpenter, 2004; Carpenter
and Dobkin, 2011, 2017).



Africa ranks 6th in the world in terms of the average absolute amount of alcohol consumed per
day by drinkers (at 64.6 g or 5.4 standard drinks), with six out of ten drinkers (59%) engaging
in heavy episodic drinking (WHO, 2019). South Africa is also a country that suffers from a high
rate of mortality due to unnatural causes (e.g., interpersonal violence, road traffic collisions, and
suicide), with approximately 50 000 injury-rated deaths recorded per year between 1997 and 2012
(Matzopoulos et al., 2015; Pillay-van Wyk et al., 2016), and also between 2015 and 2019 (own
calculations).> Alcohol consumption has been identified as a major risk factor for injury-related
deaths (see, e.g., Rehm et al., 2003, 2017). For example, Probst et al. (2018) use a comparative
risk assessment approach to estimate that in 2015 over 12 000 injury-related deaths in South Africa
were attributable to alcohol consumption. This analysis suggests that reducing alcohol consump-
tion could lead to a large reduction in injury-related mortality. It is therefore of key importance to
test these predictions by assessing how mortality is actually affected when a policy that drastically
reduces alcohol consumption is introduced.

This paper uses the exogenous variation generated by the natural experiment provided by the
alcohol sales ban to study the causal impact of alcohol on mortality due to unnatural causes at a
societal level. This is valuable as it provides policy-makers with robust evidence about whether
reducing alcohol consumption is an effective way to save lives in the short-run.* It therefore
contributes evidence towards the larger discussion regarding the aggregate costs and benefits of
alcohol consumption for society.

To do this, we use daily mortality data from South Africa for the period between January 1,
2016 and September 13, 2020. This allows us to use data from previous years to carefully con-
trol for temporal regularities in mortality observed over the course of the year in our analysis.
This is crucial because we show that there are extremely regular, systematic patterns in the num-
ber of unnatural deaths observed according to the day-of-the-week and day-of-the-month. Using
difference-in-difference empirical strategy, we evaluate the change in mortality due to unnatural
causes that occurred as a result of the alcohol sales ban implemented by the South African govern-
ment in July 2020. This policy shift serves as a good natural experiment for several reasons. First,
it was unexpected. The alcohol ban was announced in the evening of Sunday, July 12, 2020, and

came into immediate effect from Monday morning on July 13, 2020. Second, it was implemented

3The population of South Africa has grown from 43 million in 1997 to almost 58 million in 2018, implying a
gradual reduction in the per capita rate.

“Importantly, in this paper we only examine the impact on one extreme short-run outcome (i.e. mortality). This
implies that any detected reduction in mortality due to the alcohol ban is likely to be indicative of a reduction in many
other less extreme outcomes, such as injury, that typically result from similar behaviors (e.g. violence, road traffic
collisions).



in the middle of the Level 3 COVID-19 policy response period during which time other policies
and regulations were largely held constant.> One important exception to this is that the alcohol
ban was implemented together with a curfew between 9PM and 4AM, but we consider this curfew
as having had a largely secondary influence on mortality. We provide support for this view by
conducting a sensitivity analysis that makes use of a one hour reduction in the length of the curfew
which occurred in the middle of the relevant period.

Figure 1: The alcohol ban and unnatural mortality
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Notes: (i) The July Alcohol Ban Period refers to July 13, 2020 - August
17, 2020; (ii) Control Period B refers to the same period during the previ-
ous year, i.e. July 13,2019 - August 17, 2019; and (iii) Control Period A
refers to the period immediately preceding the alcohol ban in which other
policies were largely the same as during the July Alcohol Ban, i.e. June
1, 2020 - July 12, 2020, (iv) the bars represent 95% confidence intervals.

Figure 1 illustrates our main result: Mortality due to unnatural causes was substantially lower
during the July Alcohol Ban period than it was during either of the two control periods we consider.
Control Period A refers to the 2020 period that immediately preceded the alcohol ban, and Control
Period B covers the exact calendar period of the July Alcohol Ban but during the previous year (i.e.
2019). While this figure portrays a simple plot of the raw data, our empirical strategy allows us to
control for potential confounding factors. Doing this, we document evidence of several important
findings.

Our main result is that the alcohol ban reduced the number of people dying from unnatural
causes in South Africa by approximately 21 per day. This corresponds to 740 fewer deaths during
the 36 days of the July Alcohol Ban. This represents a substantial reduction in mortality due to

unnatural causes. It implies a 14% reduction when compared to the same period in 2019, when

5The July Alcohol Ban was in force between July 13, 2020 and August 17, 2020. It therefore divides the Level 3
period, which spanned June 1, 2020 to August 17, 2020, neatly in half.
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there were 146 deaths per day due to unnatural causes; or to a 16% reduction when compared to
the six-week daily average in the Level 3 period immediately preceding the July Alcohol Ban in
2020, when there were 129 unnatural deaths per day.® In the analysis below, we show that this
reduction in mortality is entirely confined to men. In South Africa, men are far more likely to die
of unnatural causes than women (approximately 78% of the over 150 000 deaths from unnatural
causes recorded in our dataset between 2017 and 2019 were males). We find that the ban on alcohol
reduced the number of men dying due to unnatural causes by approximately 21 per day, but find no
evidence that it had a statistically significant effect on the mortality of women. (Importantly, this
does not imply that the absence of alcohol had no impact on other outcomes such as gender-based
violence, which often does not result in death.) Further, we provide evidence that approximately
half of the observed reduction in mortality is found amongst young men aged 15-34.

To provide support for the validity of these results, we conduct several robustness exercises.
These include running placebo regressions and varying the window size around the policy change
used for our analysis (Section B.2). We also address two key concerns regarding the quality of
the natural experiment and the assumptions underlying our ability to use it to identify the impact
of alcohol on mortality (Section B.1). In addition, using data from previous years (i.e. excluding
2020) we document systematic regularities in the pattern of unnatural deaths observed: (i) a weekly
pattern: mortality due to unnatural causes follows a highly predictable weekly pattern, with an
increase of over 50% in daily unnatural deaths on Saturdays and Sundays relative to weekdays, (ii)
a monthly pattern: unnatural mortality is highest during the last and first few days of the month
(over 30% higher), suggesting that this monthly pattern may be related to wage payment schedules.
Our data allow us to control for these systematic mortality patterns in our analysis.

This paper contributes to several strands of the literature. It relates most closely to the body
of work that studies the short-run relationship between alcohol and harmful behavior, such as
violence, suicide and crime (Carpenter, 2004, 2005a, 2007; Biderman et al., 2010; Rossow and
Norstrom, 2012; Wilkinson et al., 2016), road traffic collisions (Baughman et al., 2001; Chikritzhs
and Stockwell, 2006), risky sexual behavior (Carpenter, 2005b), and outcomes such as mortality
and morbidity (Matzopoulos et al., 2006; Carpenter and Dobkin, 2009; Marcus and Siedler, 2015;
Carpenter and Dobkin, 2017; Sanchez-Ramirez and Voaklander, 2018; Nakaguma and Restrepo,

%There were approximately 106 deaths per day due to unnatural causes during the July Alcohol Ban period. It
is worth noting that this implies that the reduction in the raw number of unnatural deaths relative to the two control
periods is larger than our causal estimate of 21—i.e. there were 23 fewer daily deaths in comparison to the calendar
period that immediately preceded the alcohol ban (Control A), and 40 fewer daily deaths in comparison to the same
period in the previous year (Control B). The reason for this is that the larger raw differences include the influence of
other factors, e.g., the impact of COVID-19 and related regulations in 2020.



2018). There are two main empirical approaches that have been employed to provide this type
of causal evidence: (i) using changes in underage drunk driving laws or minimum drinking age
laws (see, e.g., Wagenaar and Toomey, 2002; Carpenter and Dobkin, 2009, 2011, 2017), or (ii)
using changes in the alcohol trading hour regulations (see, e.g., Biderman et al., 2010; Green et al.,
2014; Marcus and Siedler, 2015; Wilkinson et al., 2016; Sanchez-Ramirez and Voaklander, 2018).”
Each of these approaches generates valuable insights regarding the influence of an important al-
cohol control policy margin (i.e. restrictions on young adults on the verge of legal adulthood, or
restrictions on late-night on-premise drinking or late-night purchases). Collectively, this evidence
points towards alcohol control policies being effective in reducing short-run social harms on these
margins.

To the best of our knowledge, we are the first to document causal evidence of the short-run
impact that alcohol consumption has at a societal level in contemporary times. In this, our paper
joins a long history of research trying to understand the relationship between alcohol and mortality
and morbidity more broadly (see, e.g., Bates, 1918; Emerson, 1932; Warburton et al., 1932, for
some early contributions). This work emanates from the contentious social struggle of the late
nineteenth and early twentieth century in many Western societies, including the United States,
about whether allowing alcohol consumption is good for society (Blocker, 2006). A set of more
recent studies have tried to estimate the effect of state and federal prohibition statutes enacted in the
United States during the early decades of the twentieth century on mortality and morbidity (Miron
and Zwiebel, 1991; Miron, 1999; Dills and Miron, 2004; Owens, 2011; Livingston, 2016; Law
and Marks, 2020). This literature portrays a highly ambiguous picture regarding the health and
safety impacts of alcohol prohibition. However, in a recent contribution, Law and Marks (2020)
argue that they overcome several empirical challenges faced by the prior work and conclude that
early prohibition laws enacted between 1900 and 1920 significantly reduced mortality rates in the
United States.’

Our results are in line with the conclusions of Law and Marks (2020). However, our study
differs from the research examining the United States Prohibition era in several important ways.

The Prohibition research typically considers a substantially longer time horizon, often using yearly

7 An exception to this is Nakaguma and Restrepo (2018), who study the impact of a single-day alcohol sales ban
during the 2012 municipal elections in Brazil and find that motor vehicle collisions and traffic-related hospitalizations
were reduced by 19% and 17% respectively.

$Bhattacharya et al. (2013) reach a similar conclusion in their insightful analysis of the 1985-1988 Gorbachev
Anti-Alcohol campaign, showing that the campaign was associated with a marked reduction in mortality during the
late 1980s, while the demise of the campaign increased mortality in the early 1990s. Interestingly, much of this effect
was lagged due to the delayed effect of alcoholism on several health outcomes leading to mortality, e.g. liver cirrhosis
and heart disease. Our paper complements their work by providing an analysis of the short-term behavioral impact.



data. This implies that it is evaluating the composite effect of prohibition laws, along with all
the social changes that occur as society shifts to a new equilibrium. Additionally, the following
considerations suggest that these evaluations are likely to be measuring the influence of alcohol
together with other social changes: (i) endogenous community characteristics influenced where
dry laws were passed prior to 1920, and the degree to which they were enforced after National
Prohibition came into force in 1920, (ii) the first decades of the twentieth century constituted a
period of substantial turbulence in the prevailing social norms regarding alcohol, and (iii) the gap
between prohibition laws being enacted and becoming effective was up to two years (Blocker,
2006; Law and Marks, 2020). In contrast, we use daily mortality data to study the impact of an
immediate and unanticipated five-week drop in alcohol consumption. Therefore, the interpretation
of our results is complementary but different: our results examine the short-run influence of alcohol
on mortality in society as it currently is, rather than the influence of alcohol prohibition policies
on medium and long-run mortality after adjusting to the new equilibrium. In addition, society has
changed in the last hundred years, which makes it useful to document modern evidence.

This paper also relates to the small body of literature that studies the impact of curfews on
crime, which documents mixed results.” Last, our results add to the contemporaneous work study-
ing the impact of COVID-19 policy responses on crime rates (e.g. Asik and Nas Ozen, 2020;
Poblete-Cazenave, 2020).

The remainder of the paper is organized as follows: Section 2 describes the data and policy
background, Section 3 outlines the empirical strategy we adopt, Section 4 reports the results and

robustness exercises, and Section 5 concludes.

2 Data and the Policy Landscape

2.1 Policy Timeline

The policy change investigated in this paper is the introduction of a complete ban on all alco-

hol sales in South Africa. This change was announced on the evening of Sunday, July 12, 2020

9Kline (2012) shows that the introduction of a juvenile curfew in Dallas reduced the arrest rate of individuals
below the statutory curfew age for both violent and property crimes. In contrast, Carr and Doleac (2018) use variation
in the timing of the onset curfews in Washington DC to provide evidence that gunfire increased by 150% during the
marginal hour (i.e., the first hour of the curfew). Therefore, the existing evidence regarding the effectiveness of curfews
is ambiguous—it is not well established whether they increase or decrease crime rates. An important consideration
is that a curfew implemented in isolation is a very different policy tool to a curfew implemented in conjunction with
a restriction on alcohol, since complementarities may exist between the two policy tools. While we do not view the
curfew implemented on July 13, 2020 in South Africa as a key driver of our results, it is important to keep this previous
evidence in mind when interpreting our results.



and came into force immediately the following morning on Monday, July 13, 2020 (Government
Gazette, 2020b). The explanation provided by the South African government for implementing
this policy was to reduce the pressure on the healthcare system due to alcohol related injuries and
illnesses in order to free up resources for treating COVID-19 related hospitalizations (Ramaphosa,
2020). The ban was unexpected and represented a deviation from the South African government’s
carefully constructed COVID-19 response plan, which involved a cautious step-by-step scaling
back of restrictions from the most extreme policy bundle (Level 5) to the least extreme (Level 1).
The alcohol ban was implemented in the middle of the Level 3 period.

To properly interpret the results below, it is important to fully understand the context and policy
background. During 2020, South Africa, like the rest of the world, faced the challenge of having to
rapidly develop a policy response to try to ameliorate the impact of the COVID-19 pandemic. The
South African government’s initial response was swift and decisive: on the March 27, 2020, South
Africa entered a stringent lockdown period that included strict stay-at-home orders (Government
Gazette, 2020a). After an initial period of high uncertainty, the government developed a policy
response plan that involved a gradual step-by-step relaxation of the strict policy response measures

from Level 5 to Level 1. Figure 2 provides an overview of the timeline of policy changes.

Figure 2: Timeline of policy events

Control A Treatment
Full Lockdown I I IJ uly Alcohol BanI
 Level5 + Level4 Level 3 ' Level 2
27 March 2020 1 May 2020 1 June 2020 13 July 2020 18 August 2020

After the initial period of extremely strict Level 5 measures, there was a slight relaxation of
policy measures to Level 4 from May 1, 2020, but for much of the general population, this still
involved a continuation of the state of lockdown.!® On June 1, 2020, the country entered Level 3,
which is the key period of interest for this paper. Level 3 involved a further relaxation of policy
restrictions on daily life. The key restrictions in place during Level 3 with respect to this paper were
the following: (i) off-premises and e-commerce alcohol sales were only permitted from Monday

to Thursday between 9AM and 5PM,'! (ii) there was no official curfew, but individuals were only

10Section C in the appendices provides a more detailed discussion of the lockdown (i.e. Levels 5 and 4).
""These sales were permitted for businesses holding either an on-premises or off-premises consumption liquor
license.



permitted to leave their house when they had a valid reason (e.g. exercise between 6AM and 6PM,
going to work), (iii) gathering in groups was still forbidden, with some exemptions for work or
specific religious events.'?

In the middle of the Level 3 period, on July 13, 2020, the government abruptly introduced a
complete ban on the sale of alcohol. The reason for this was that there were reports emerging
that the number of alcohol-related trauma cases in hospitals had increased rapidly after the move
to Level 3.13 Along with this alcohol ban, a curfew from 9PM to 4AM was introduced. While
curfews are generally viewed as an important policy tool for curtailing the rate of interpersonal
violence and road traffic collisions, against the background of the existing Level 3 policy measures
already in place in South Africa, the curfew did not represent a substantial change in the de facto
legal situation. During the first phase of the Level 3 period, gatherings were already banned and
individuals were not permitted to be outside their residence without a valid reason. Therefore, even
before the curfew was enacted very few valid reasons existed for leaving one’s place of residence
in the middle of the night.

We therefore consider the July Alcohol Ban period as our treatment period and evaluate how

the level of unnatural mortality was shifted by the introduction of the alcohol ban.

2.2 Data

In our main analysis, we use national daily mortality data from January 1, 2017 to September
13, 2020. This dataset is collected by the Department of Home Affairs and curated by the South
African Medical Research Council and contains a record of all deaths of persons with a valid
South African identity document (Dorrington et al., 2020). We focus on mortality due to unnatural
causes. This includes deaths precipitated by road traffic injuries, interpersonal violence, and sui-
cide, but excludes all deaths due to natural causes, such as illness. Unnatural deaths, therefore, are
often caused by risky behavior with short-run consequences. As such, the data allow us to exam-
ine how policy changes implemented during 2020 influenced short-run mortality through changes
in behavior. In the remainder of the article, all references to mortality refer to mortality due to
unnatural causes unless otherwise specified.

Figure 3 provides a descriptive illustration of our data. The bold blue line denotes weekly

mortality levels due to unnatural causes in 2020, while the grey lines reflect the same measure

120ther Level 3 restrictions include: (a) South Africa’s borders remained largely closed, (b) movement between
provinces within the country was largely prohibited, (c) schools were permitted to open (Government Gazette, 2020c).

3For a more detailed historical overview of the evolution of South Africa’s relationship with alcohol, see Parry
(2005), Mayosi et al. (2009), Parry (2010), Norman et al. (2010), Matzopoulos et al. (2013), Chelwa and van Walbeek
(2020) and Matzopoulos et al. (2020).



Figure 3: Weekly mortality (unnatural deaths, all ages)
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for each of the previous three years. The vertical lines reflect the changes in regulations in 2020
discussed above, with the green line indicating the start of the July Alcohol Ban, and the red
line indicating the end of this alcohol ban. The figure reveals several interesting features in the
data. First, it is striking how regular mortality patterns are from year to year (prior to 2020). The
three grey lines (reflecting 2017, 2018 and 2019) all appear to follow a similar trajectory. Second,
the strong Level 5 and Level 4 policy responses, which included a full lockdown as well as an
alcohol ban, were associated with a large drop in unnatural mortality in 2020 relative to previous
years. Third, a visual inspection of the graph suggests that the introduction of the Level 3 period
brought mortality levels back up, closer to the level observed in previous years. However, the figure
provides suggestive evidence that the introduction of the July Alcohol Ban then reduced the rate
of unnatural mortality again. (It is the objective of the analysis below is to evaluate whether this
visual pattern in the raw data persists when subjected to a more rigorous analysis.) Last, the end
of the Level 3 period (represented by the red vertical line) brought with it a rise in mortality. The
move from Level 3 to Level 2 implied a further relaxation of restrictions. In particular, the alcohol
sales ban was rescinded, but the curfew was retained. This increase in mortality at the beginning
of Level 2 suggests that the curfew was not a crucial reason for the lower mortality levels observed
during the second half of Level 3.

10



To facilitate the interpretation of the analysis below, it is important to take note of some other
empirical regularities observed in the data. In Appendix A, we show that unnatural mortality dis-
plays the following patterns. First, the number of daily deaths due to unnatural causes is markedly
different for men and women. Between 2017 and 2019, the daily average number of deaths due to
unnatural causes was 31 for women and 109 for men. Second, unnatural mortality in South Africa
follows a strong and systematic weekly pattern: Mortality is at least 50% higher on Saturdays and
Sundays in comparison to weekdays for men, and at least 25% higher for women. Third, there is
also variation in mortality according to the day of the month, with higher mortality levels observed
at the beginning and end of the month. One potential explanation for these monthly peaks is that
they are associated with wage payment days. This monthly cycle is the reason why Figure 3 above
displays a zigzag pattern in weekly mortality. Fourth, there is some heterogeneity in mortality
observed across different months of the year, with the main outlier being December, where higher
levels of mortality are observed. In our analysis below, the detailed data that we have from previous
years allows us to control for these systematic patterns in mortality.

Our analysis uses three versions of this data. The first contains a record of daily mortality
levels due to unnatural causes in the country as a whole. The second dataset is similar, except that
it is disaggregated by gender: it contains two observations for every day—one for men and one for
women. The third dataset contains unnatural mortality data for the sub-population of individuals
aged 15-34. The main reason for examining this sub-population is that young adults are typically
viewed as being the group most prone to risky behavior and therefore potentially the most affected

by the short-run negative outcomes associated with alcohol.

3 Empirical Strategy

Our empirical strategy utilizes the sudden implementation of the July Alcohol Ban as a natural
experiment. In combination with the observation that unnatural mortality follows a highly regular
temporal pattern, this allows us to employ a difference-in-difference style estimation approach.
Essentially, our main analysis conducts a comparison of the number of unnatural deaths observed
during the alcohol ban period in the second half of Level 3 with the period that immediately pre-
ceded it in the first half of Level 3. However, it is crucial to isolate the effect of the alcohol ban
from unrelated seasonal and weekly changes in behavior. Using detailed mortality data from the
preceding years (i.e. 2017, 2018, 2019), we do this in two ways: (1) we control for the systematic
variation in mortality using day-of-the-week, day-of-the-month and year fixed effects, and (2) we

control directly for the baseline mortality level observed during the Level 3 calendar period and

11



alcohol ban calendar period in preceding three years. Doing this removes any weekly, monthly,
seasonal or yearly time trends that may play a role, allowing us to focus on the difference in mor-
tality observed within the Level 3 period in 2020 before and after the implementation of the alcohol
ban.'*

We therefore estimate the following model using Ordinary Least Squares:

MOTty7t7g = + o - L3y7t —+ Qo - Achan%t + Qs - L3y,t X }/2020_’_ (1)
B - AlcBany; X Ya020 + Apow + VDoM + Hyear + €yt g

where Mort, ; , refers to the number of daily unnatural deaths in year y on day-of-the-year ¢
in group g (i.e. for a specific gender or age group). To control for the seasonal mortality level
observed during previous years, we include an indicator variable for the entire level 3 calendar
period from 1 June to 17 August, L3, ;, as well as an indicator variable for the July Alcohol Ban
period from 13 July to 17 August, AlcBan."> We then interact each of these two variables with
an indicator variable that takes a value of 1 if the year is 2020. The first interaction variable,
L3, ¢ X Yap20, 1s crucial for our identification as it controls for the influence of the basket of level 3
policies that were in place throughout the alcohol ban.

Our main coefficient of interest is 3, which provides an estimate of the impact of the alcohol ban
on mortality. In addition, in our preferred specification, we include day-of-the-week, Ap,w-, day-
of-the-month, vp,as, and year, ficqr, fixed effects. Due to the substantial and systematic weekly
and monthly heterogeneity in mortality discussed above, the inclusion of these fixed effects should

improve the precision of the estimates.

“Difference-in-difference studies typically use a control group that follows the same time trajectory as the treatment
group, but that are not affected by the intervention or natural experiment (often due to being in a different geographical
location). Here, we instead use detailed information on outcomes observed in previous years in the same geographical
location as our control. This approach has also been used in previous work, e.g. Caliendo and Wrohlich (2010) and
Schonberg and Ludsteck (2014), and can be justified when there is strong year-on-year temporal regularity in the
outcome of interest.

5For clarity, these variables take a value of 1 during the calendar period in question during each of the years in our
data (i.e. from 2017 to 2020 in our main estimation).
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4 Results

4.1 The impact of the alcohol ban on the population as a whole

Table 1 reports our main results. The main coefficient of interest, 3, is associated with the in-
teraction variable, Alcohol Ban Period x Year=2020, and is reported in bold in the table. Our
preferred specification is reported in column (Ic) and includes the full set of fixed effects. The
results indicate that the alcohol ban reduced unnatural mortality by 20.57 deaths per day (95% CI:
7.08-34.07). Our estimates of the magnitude of the impact of the alcohol ban are similar across the
different specifications, but the inclusion of fixed effects substantially improves the precision. It is
also worth noting the large estimated relationship between weekends and mortality, with column
(1b) showing that on average 89.43 more individuals die on Saturdays and Sundays in compari-
son to other days of the week. The interaction term, Weekend Day x Year=2020, shows that in
2020, however, this weekend effect was dampened substantially (as can also be seen in Figure 5
in the appendices). However, controlling for this weekend effect—either directly [as in column
(1b)] or through day-of-the-week fixed effects [as in column (1c)]—does not substantially affect
the estimated impact of the alcohol ban.

Table 1: Impact of the alcohol ban on mortality (entire population)

(la) (1b) (1c)

Level 3 Period = 1 17.14=*  12.66*** 8.74***
(1/6-17/8) (5.20) (3.07) (2.43)
Alcohol Ban Period = 1 -0.98 -1.93 0.85
(13/7-17/8) (6.85) (3.78) (3.14)
Level 3 Period x Year=2020 -13.74** 247 9.78*

(6.16) (4.50) (5.44)
Alcohol Ban Period x Year=2020 -22.47* -21.26*** -20.57***

(8.38) (5.30) (6.88)
Weekend Day = 1 89.43**

(3.18)
Weekend Day x Year=2020 -56.74*
(7.58)

Constant 125.93**  104.86*** 97.74***

(1.90) (1.18) 4.74)
Day of Week FEs Y
Day of Month FEs Y
Year FEs Y
Observations 972 972 972
Adjusted R? 0.026 0.573 0.658

Notes: (i) Each observation contains unnatural mortality data for a single day, (ii) Robust
standard errors are reported in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01, (iii) The
estimation uses data from 2017 to 2020, between January, 15 and September, 13 of each
year, excluding the abnormal period around New Year’s Eve and also February, 29,

(iv) All three columns report estimates of the impact on unnatural mortality, and differ
only in their specifications, with column (*a) the simplest specification, (*b) adding
controls for the weekend, and (*c) adding fixed effects.
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4.2 Heterogeneity by gender

Next, we consider heterogeneity by gender. There are two reasons for this. First, unnatural mortal-
ity levels of men and women are very different, with approximately 3.5 men dying from unnatural
causes for every 1 woman (see, e.g., Figure 6 in the appendices). Second, the cause-of-death dis-
tribution is different for men and women. For example, the ratio of men to women dying from
homicides is higher than the ratio of men to women dying from road-traffic injuries (see, e.g.,
Matzopoulos et al., 2015). Third, we know from the existing literature that men and women dis-
play markedly different patterns of drinking behavior in South Africa. For example, the WHO
(2019) reports that heavy episodic drinking was five times higher amongst men in comparison to
women in 2016 (see, also, Shisana et al., 2013; Probst et al., 2017, for informative descriptions of
drinking behavior in South Africa). Together, these factors could lead to a differential effect of the

alcohol sales ban by gender.

Table 2: Impact of the alcohol ban on mortality (by gender)

Men Women
(la) (1b) (Ic) (2a) (2b) (2¢)
Level 3 Period = 1 15.05"  11.34**  7.73%*  291%*  2,12% 0.61
(1/6-17/8) (4.50) (2.58) (2.12) (0.94) (0.76) 0.67)
Alcohol Ban Period = 1 -1.98 -2.08 0.80 -0.18 -0.20 0.55
(13/7-17/8) (5.96) (3.19) (2.75) (1.18) (0.95) (0.84)
Level 3 Period x Year=2020 -8.91* 4.76 9.82%* 547 -2.52% 0.75
(5.33) (3.82) (4.57) (1.23) (1.15) (1.32)
Alcohol Ban Period x Year=2020 -20.90*** -20.57** -20.67**  -0.38 -0.34 -0.40
(7.27) (4.60) (5.99) (1.71) (1.49) (1.55)
Weekend Day =1 76.47* 13.15%*
(2.64) (0.76)
Weekend Day x Year=2020 -47.86"** -10.31+
(6.15) (1.66)
Constant 97.25%*  79.11** 7250 2851  25.54** 2498
(1.57) (0.95) (3.81) (0.40) (0.33) (1.51)
Day of Week FEs Y Y
Day of Month FEs Y Y
Year FEs Y Y
Observations 968 968 968 968 968 968
Adjusted R? 0.027 0.596 0.665 0.021 0.311 0.417

Notes: (i) Each observation corresponds to a single day, (ii) Robust standard errors are reported in parentheses: * p < 0.10,
**p < 0.05, *** p < 0.01, (iii) The estimation uses data from 2017 to 2020, between January, 15 and September, 13 of each
year, excluding the abnormal period around New Year’s Eve and also February, 29, (iv) All columns report estimates for the
outcome variable, unnatural mortality, and differ only in their specifications, with column (*a) the simplest specification,
(*b) adding controls for weekend days, and (*c) adding fixed effects.

Table 2 reports the estimated impact of the alcohol ban on the mortality of men and women.
For men, the pattern is similar to that observed in the population as a whole, with the estimates in-

dicating that the alcohol ban reduced mortality by approximately 21 deaths per day—our preferred
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specification in column (1c) reports a reduction of 20.67 (95% CI: 8.92-32.42). For women, we
find no significant impact of the alcohol ban on mortality.

Table 3: Impact of the alcohol ban on mortality (15 to 34 years)

Men Women
(la) (1b) (1c) (2a) (2b) (2¢)
Level 3 Period = 1 833 6.32% 5.37%* 0.21 -0.14 -0.51
(1/6-17/8) (2.96) (1.69) (1.45) (0.55) (0.46) (0.43)
Alcohol Ban Period = 1 -2.71 -2.77 -1.02 0.38 0.37 0.78
(13/7-17/8) (3.86) (2.05) (1.86) (0.71) (0.57) (0.52)
Level 3 Period x Year=2020 -7.04** 0.26 -0.70 -1.25* 0.05 0.26
(3.51) (2.56) (3.30) (0.73) (0.71) (0.89)
Alcohol Ban Period x Year=2020 -11.35* -11.10"* -11.19"**  -1.38 -1.36 -1.40
(4.66) (3.03) (4.03) (0.99) (0.90) (1.00)
Weekend Day = 1 48.87 7.02%*
(1.76) (0.43)
Weekend Day x Year=2020 -25.53% -4.56™*
(4.96) (1.09)
Constant 49.02**  37.07*** 3438 11.19*** 9.53* 10.10™*
(1.07) (0.66) (2.58) (0.23) (0.20) (0.86)
Day of Week FEs Y Y
Day of Month FEs Y Y
Year FEs Y Y
Observations 968 968 968 968 968 968
Adjusted R? 0.019 0.552 0.608 0.004 0.257 0.320

Notes: (i) Each observation corresponds to a single day, (ii) Robust standard errors are reported in parentheses * p < 0.10,
**p < 0.05, *** p < 0.01, (iii) The estimation uses data from 2017 to 2020, between January, 15 and September, 13 of each
year, excluding the abnormal period around New Year’s Eve and also February, 29, (iv) All columns report estimates for the
outcome variable, unnatural mortality, and differ only in their specifications, with column (*a) the simplest specification,
(*b) adding controls for weekend days, and (*c) adding fixed effects.

4.3 Focusing on younger adults

Young adults comprise a group that is of particular interest when studying the impact of alcohol
on short-run outcomes. This is because they are typically more likely to engage in risky behavior
(e.g. risky drinking). We therefore estimate the impact of the alcohol ban on the sub-population
of younger adults between the ages of 15 and 34 years. Table 3 reports these results. We find that
the alcohol ban reduced mortality amongst men in this age-group by approximately 11 deaths per
day, with an estimated reduction of 11.19 (95% CI: 3.29-19.09) in column (1c), but did not have
a significant impact on the mortality of younger women. An important implication of these results
is that the reduction in mortality observed for men of all ages does not seem to be completely
due to a reduction in risky behavior by young adults. The 11 lives of younger men saved per
day by the alcohol ban is only slightly over half the 21 male lives of all ages saved per day.

However, an important caveat to keep in mind is that the victims of alcohol-related deaths are often
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not the users themselves (as in the case of interpersonal violence and motor vehicle collisions).
Therefore, the demographic characteristics of the individuals engaging in the risky behavior may
not always correspond to the demographic characteristics of the individuals who are affected by the
behaviour. Therefore, examining the change in mortality amongst young adults may not reflect the
true aggregate impact of any change in the behaviour of young adults. This externality of alcohol
consumption illustrates the importance of examining the impact of changes in alcohol consumption

on society as a whole, as opposed to focusing on the particular sub-population.

4.4 Robustness exercises

To provide support for the validity of these results, we conduct several robustness exercises. These
exercises, and the associated results, are discussed in detail in Section B of the appendices. The
first two exercises address concerns regarding the suitability of the natural experiment for provid-
ing causal evidence on the impact of reducing alcohol consumption (see Section B.1). To do this,
we show that the primary candidate confounding factors were unlikely to have contributed to the
observed reduction in unnatural mortality. The two main additional sources of behavioral change
in society during the period we are studying were the COVID-19 pandemic and the associated
changes in regulation. We reason that fear of COVID-19 was unlikely to have caused a reduc-
tion in unnatural mortality during the period of the July Alcohol Ban since the number of daily
confirmed COVID-19 cases was dropping rapidly. We also examine the possibility that the main
contemporaneous regulatory change, namely the introduction of a curfew, influenced unnatural
mortality. To do this, we estimate the impact of a one hour reduction in the curfew length which
occurred in the middle of the July Alcohol Ban period. We show that it had no impact on unnatural
mortality. This result supports our assessment that the curfew was unlikely to be the main driver
of the reduction in mortality observed during the alcohol ban period.'°

The next three exercises check that our results are not driven by the particular empirical strategy
that we adopt nor by anomalies in the data (see Section B.2). First, we run a set of placebo
regressions. Essentially, this involves replicating our main analysis, but replacing 2020 with 2019
as our treatment year and using 2016 to 2018 as our comparison years. As expected, the coefficients
associated with the interaction term, Alcohol Ban Period x Year=2019, are no longer statistically

significant when considering the full sample (i.e. individuals of all ages). However, for the sub-

16 An important additional piece of evidence that supports our assessment regarding the curfew is that when the
alcohol ban ended on August, 17, the curfew remained in place. However, as show in Figure 3, unnatural mortality
increased sharply after this date despite the ongoing curfew, returning to pre-2020 levels. This evidence also suggests
that the curfew alone was unlikely to have been a key factor in reducing mortality.
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sample of younger adults, we do observe a slight reduction in the mortality level, significant at the
10% level, amongst men. This should be kept in mind as a potential caveat to the subset of our
results that focus on younger adults.

Second, we examine the influence of the exact time window used for our estimation. When
examining the weekly and daily mortality patterns in Figures 3 and 5, a potential concern is the
increase in mortality observed immediately after the relaxation of restrictions on June 1, 2020
(i.e. at the beginning of the Level 3 period). To address this concern, we conduct an additional
robustness exercise where we vary the length of the time window around the introduction of the
alcohol ban in our analysis. Instead of including a indicator variable for the entire Level 3 period,
we consider time windows of between 2 weeks and 5 weeks in length. We find that our main
results are robust to the exclusion of the potentially problematic first week of the Level 3 period,
and the estimated impact of the alcohol ban remains fairly stable when considering windows of
5 weeks, 4 weeks and 3 weeks in length. However, the exception to this is that when we reduce
the window to only 2 weeks in length, we no longer observe a significant coefficient estimate for
the alcohol ban. In Section B.2.2, we discuss several potential explanations for this, including:
(1) the possibility that there could be a lag between the introduction of an alcohol sales ban and a
substantial reduction in alcohol consumption as individuals take some time to deplete the stock of
alcohol purchased prior to the ban, and (ii) the important consideration that the two week period
prior to July, 13 normally includes an payday weekend (with the associated inflated mortality
levels), while the two weeks afterwards does not.

Last, we replicate our main results, but restrict the dataset to only contain observations during
the Level 3 calendar period. Therefore, we use data for the years 2017 to 2020, between 1 June
and 17 August of each year, and estimate the following simplified version of our main estimation

equation:

Mort, ;s =ag+ oy - AlcBany + 5 - AleBany; X Ya020 + Apow + Ypors + tyear + €y ity (2)

where Mort,; , refers to the number of daily unnatural deaths in year y on day-of-the-year

t in group g (i.e. for a specific gender or age group). The point estimates from our preferred
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specification, which includes fixed effects, are very close to those in our main results.!”
Collectively, we view these five exercises as providing strong support for the validity of the

results discussed above.

5 Concluding discussion

In this paper we have documented evidence that a five-week nationwide ban on the sale of alcohol
resulted in a reduction of 21 unnatural deaths per day during that period. This is a large and
meaningful number of lives saved. To put the magnitude into context, it corresponds to over 14%
of all unnatural deaths. Our results provide unique causal evidence on the impact that a short-term
absence of alcohol can have on a society; or rather, perhaps much more importantly, they provide
a clear illustration of the impact that the presence of alcohol has on society every day. South
Africa is a country that has a high baseline rate of unnatural mortality, implying that the impact of
alcohol as a magnifying influence is particularly severe.!® However, the evidence presented above
demonstrates that alcohol can substantially increase the rate of behavior-induced harm observed
in the population. These empirical results, therefore, support the predictions of earlier modeling
studies that estimate that alcohol consumption places a heavy mortality toll on society (see, e.g.,
Probst et al., 2014, 2018; Mackenbach et al., 2015; Rehm et al., 2017).

There are several important considerations that should be kept in mind when interpreting our
results. First, it is important not to extrapolate from these results to try to infer the impact that a
longer ban on alcohol would have on mortality. The alcohol ban that we evaluate lasted only five
weeks. In the presence of a hypothetical long-term ban, society would shift to a new equilibrium,
which may involve legally acquired alcohol being replaced by illegally acquired or homemade
alcohol. Therefore, our results should not be taken as evidence that prohibition works well, but
rather as evidence of the magnitude of harm generated by alcohol in society. It illustrates the

substantial benefits to society that can be achieved by carefully implementing policies that might

7The results from the other specifications are also largely in line with our main results, but the point estimates are
less stable across specifications. The main difference between these results and the results from our main estimation
approach is that we observe a significant impact of the alcohol ban on female mortality under specifications that don’t
include fixed effects. For the reasons discussed above, we view the results with fixed effects as being more trustworthy.
See Section B.2.3 for further details.

8For a detailed analysis of the breakdown of the cause of death in injury-related mortality in South Africa, see
Matzopoulos et al. (2015). The authors provide evidence that over 65% of injury-related deaths in South Africa in
2009 were due to homicides or road-traffic injuries. In addition, it is worth noting that for every alcohol-induced
injury death, Matzopoulos et al. (2006) and Norman et al. (2007) show that there are approximately 25 further injuries
requiring hospitalization. This implies that the 700 fewer deaths over the five week alcohol ban period could plausibly
have been associated with 17 500 fewer hospitalizations.
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be successful in curbing alcohol consumption in the long-run—policies other than a complete
prohibition on alcohol sales may well be more effective avenues for pursuing this objective.'”

Second, our estimates of the impact of the alcohol sales ban likely constitute a lower bound
estimate of the true impact of alcohol on short-run unnatural mortality in society. The reasons for
this are: (i) We are essentially comparing mortality levels during the first and second part of the
Level 3 policy period. However, during the first part of the Level 3 period, unnatural mortality was
already lower than during the same period in previous years. This is especially true for weekends
(when more alcohol-related deaths usually occur). One reason for this could be that even during the
first part of the Level 3 period, alcohol sales were only legally permitted on Monday to Thursday,
between 9AM and SPM. Therefore, we are estimating the reduction in mortality from an already
lower baseline level. (ii) South Africa experienced severe economic hardship as a result of the
long and extreme lockdown period during Level 5 and 4. By the time the country reached Level
3, it is likely that many individuals (especially the poor) had less disposable income than they
would have had in other years (e.g. Jain et al. (2020) show that there was a 40% decline in active
employment, and poor access to social welfare during the lockdown in South Africa). A lower
disposable income implies there is less money available for purchasing alcohol. (iii) According to
media reports, compliance with the alcohol sales ban was imperfect.?’

Third, the absence of an estimated impact of alcohol on female mortality does not imply that
there was no impact of alcohol on other outcomes for women. For example, our results do not
provide evidence regarding the prevalence of gender-based violence resulting in outcomes other
than death.?!

Fourth, this paper focuses exclusively on the relationship between alcohol and short-run mor-
tality. If one wishes to examine the overall influence of alcohol on society, there are numerous
other short-run and long-run costs and benefits to consider. The influence of alcohol is ubiqui-
tous in many modern societies and affects the health, wealth and general welfare of the population
through a myriad of different channels.

The natural experiment that we study also provides ideal conditions for studying the impact
of alcohol on other societal outcomes. This paper examines the impact on one very important

outcome: mortality. However, the exogenous variation generated by the abrupt alcohol sales ban

9The World Health Organization has proposed five such intervention strategies as part of it’s SAFER initiative
(WHO, 2018).

20Some examples of the media reports include articles in the Guardian (2020), the Economist (2020), and a letter by
Prinesha Naidoo published in Bloomberg (2020). In addition, van Walbeek et al. (2020) provide evidence that access
to cigarettes (which were also illegal to sell during Levels 5, 4 and 3) was widespread. Further, Onya et al. (2012) and
Londani et al. (2019) report that many South Africans are experienced at making homemade alcohol.

2ISee Section D in the appendices for a brief comment on gender-based violence in South Africa during COVID-19.
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provides a fruitful opportunity for studying the causal impact of the absence of alcohol on an
array of other societal outcomes, such as crime rates, trauma-induced hospitalization rates, savings
rates, road traffic injuries, in utero alcohol exposure outcomes, gender-based violence, and the
incidence rates of sexually transmitted diseases (e.g. HIV). It also provides an opportunity to
examine behavioral questions such as the implications of a short enforced dry period on breaking

alcohol addiction. We leave this for future work.
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APPENDICES

A Empirical regularities in unnatural mortality in South Africa

In order to study the change in unnatural mortality generated by the alcohol ban, it is important to
understand the baseline patterns present in the mortality data. In this section we document several
important regularities observed in the data. First, the number of daily deaths due to unnatural
causes is markedly different for men and women. Figure 4 shows weekly mortality separated
by gender. Comparing the scales of the two panels of the figure indicates the magnitude of the
difference. We see that in 2017 to 2019 male unnatural mortality oscillated around 750 deaths per

week, while female unnatural mortality oscillated slightly above 200 deaths per week.

Figure 4: Weekly mortality (unnatural deaths, by gender)
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Second, unnatural mortality in South Africa follows a strong and systematic weekly pattern.
Figure 5 shows this by reporting daily mortality levels, aligning days of the week across the four
years by counting from the first Monday of the year. The peaks at regular intervals in the 2017,
2018, and 2019 data reflect the higher mortality levels observed on weekends. This figure rein-
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forces the observation noted in the main body of the paper that mortality followed a highly regular
pattern in the years preceding 2020 (i.e. 2017, 2018 and 2019).

Figure 5: Daily mortality (2017 to 2020)
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This weekly cyclical pattern is also clearly seen in Figure 6, which shows that mortality is at

least 50% higher on Saturdays and Sundays for men, and at least 25% higher for women.??

Figure 6: Ave. Daily mortality by day of the week (by gender, 2017-2019)
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22Note, one reason for the higher mortality levels recorded on Saturday and Sunday (as opposed to Friday and
Saturday) is that deaths that result from injuries obtained during Friday [Saturday] night are often recorded on Saturday
[Sunday].
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Third, Figure 7 shows that there is also variation in mortality according to the day of the
month, with higher mortality levels observed at the beginning and end of the month. One potential

explanation for these monthly peaks is that they are associated with wage payment days.

Figure 7: Ave. Daily mortality by day of the month (by gender, 2017-2019)
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Figure 8 shows that this pattern is not driven by New Year’s Eve by replicating Figure 7 except
with January omitted (since the majority of New Year’s Eve deaths would be recorded on the 1st

of January). All of our main analyses exclude the period around New Year’s Eve to avoid the

influence of this unusual period.
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Figure 8: Ave. Daily mortality by day of the month (by gender, 2017-2019, excluding January)
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Fourth, Figure 9 shows that there is some heterogeneity in mortality observed across different
months of the year, with the main outlier being December, where higher levels of mortality are
observed.”

21t is worth noting that each of these patterns observed in the mortality data could plausibly correspond to a similar
pattern in alcohol consumption. First, the prevalence of heavy episodic drinking is also substantially higher amongst
men than women—WHO (2019) reports that in 2016, 7% of all females and 31% of all males aged 15 and older in
the country were heavy episodic drinkers. Similarly, Vellios and Van Walbeek (2018) found that 22.8% of males and
6.4% of females over the age of 15 self-reported binge drinking (i.e. consuming more than 5 drinks per drinking
session). Second, it is not unlikely that more alcohol is consumed during the weekend and close to paydays (i.e. at the
end / beginning and the mid-point of the month). Third, the month of December is traditionally a holiday month in
the middle of summer and contains the school holidays and also Christmas. It is therefore not implausible that more
alcohol is consumed than in the average month. Since we are not aware of robust representative evidence on alcohol
consumption patterns according to the day-of-the-week, day-of-the-month and month-of-the-year for South Africa, we
simply point out the potential parallels in mortality and alcohol consumption patterns. Some sources that do contain
detailed information on other dimensions of alcohol consumption regularities include: Shisana et al. (2013); Probst
et al. (2017); WHO (2019).
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Figure 9: Ave. Daily mortality by month of the year (by gender, 2017-2019)
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Last, to illustrate the influence of weekends and the monthly regularity in mortality together,
Figure 10 aligns the days of the week in different months by counting the first Saturday that follows
the last Monday of the previous month as day ¢ = 0. For example, if the first day of a month is
a Sunday, this is counted as day ¢ = 1, but if the first day of the month is a Friday, it is counted
as day t = —1. The reason for doing this is two-fold: (i) it aligns weekdays and weekends across
different months, and (i1) any Saturday falling on ¢ = 0 or Sunday falling on ¢ = 1 will be the part
of the first weekend after the last weekday of the previous month (a proxy for the payment day).
This shows that weekends that fall at the beginning or end of the month (i.e. close to a payday)

were associated with higher levels of mortality between 2017 and 2019.%*

24Tt is important to note that the bars associated with dates indexed with negative numbers or numbers above 30
only draw on data from a small subset of months. The main focus of the figure is on the dates indexed from 0 to 30.
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Figure 10: Ave. Daily mortality by day of the month (aligned by day of the week; 2017-2019)
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B Robustness exercises

B.1 Addressing concerns regarding the quality of the natural experiment

A key requirement for a causal interpretation of the results discussed in the main text above is
that the July Alcohol Ban induced an exogenous shift in alcohol consumption, and that no other
change occurred at the same time that independently influenced unnatural mortality levels. There
are two main candidate confounding factors that would bring our identification into question. First,
the fundamental factors present in society that led to the introduction of the alcohol ban may also
have shifted unnatural mortality directly. Since the alcohol ban was a reaction to the COVID-19
pandemic, in Section B.1.1 we consider the possibility that COVID-19 affected unnatural mortality
through channels other than the alcohol ban. Second, in Section B.1.2 we discuss the possibility

that other contemporaneous policy changes may have influenced unnatural mortality.
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B.1.1 The role of COVID-19

New policies are often a reaction to other events or changes in society. Therefore, the changes
that precipitated the alcohol ban could also be causing the observed change in unnatural mortality
rather than the alcohol ban being the causal factor itself. As indicated above, the stated aim of
the alcohol ban was to reduce pressure on hospitals during the COVID-19 pandemic by reducing
alcohol-related trauma admissions.” A concern, therefore, is that COVID-19 induced some other
important change in society that coincided with the implementation of the alcohol ban. Since
we are studying unnatural mortality, which is predominantly caused by the types of behavior that
individuals engage in, a key concern is that fear of COVID-19 induced a sharp reduction in risky
behavior during the period of the alcohol ban.?® While we do not have direct data on levels of fear
over time, we are able to alleviate this concern by examining the progression of COVID-19 cases
during this period.

Figure 11: Weekly confirmed COVID-19 cases in South Africa
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Source: World Health Organization (https://covid19.who.int/)

Figure 11 reports the total number of weekly confirmed COVID-19 cases in South Africa over

ZIn the speech announcing the alcohol sales ban on the evening of July 12, 2020, the South African president,
Cyril Ramaphosa stated: “[...] it is vital that we do not burden our clinics and hospitals with alcohol-related injuries
that could have been avoided. [...] We have therefore decided that in order to conserve hospital capacity, the sale,
dispensing and distribution of alcohol will be suspended with immediate effect.” (Ramaphosa, 2020) The legal details
pertaining to the policy changes are documented in Government Gazette (2020b).

26There is a growing body of work that documents how individuals change their behavior in response to the preva-
lence of, or information about, a new health risk (Ahituv et al., 1996; Lakdawalla et al., 2006; Adda, 2007; Bennett
et al., 2015; Oster, 2018; Barron et al., 2019; Gamboa and Lesmes, 2019; Fetzer et al., 2020; Akesson et al., 2020).
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time.?’” From this we see that the July Alcohol Ban was introduced when COVID-19 cases were
already at their peak level (green vertical line). Thereafter, during the period in which the alcohol
ban was in place, the number of new confirmed cases dropped rapidly. It seems implausible that
the level of fear was higher when the number of cases was falling (to the right of the green line)
than when it was rising (to the left of the green line). It is therefore unlikely that fear of COVID-
19 was responsible for much of the reduction in unnatural mortality in mid-July 2020 by directly

influencing behavior.

B.1.2 The role of the curfew

The second concern is that other policies may have changed at the same time as the alcohol ban,
and that these other policy changes may have caused (part of) the reduction in mortality. While the
alcohol ban was imposed unexpectedly in the middle of the Level 3 period implying that almost
all other regulations stayed constant, there was one important exception to this—a curfew was in-
troduced concurrently with the July Alcohol Ban. If the curfew affected unnatural mortality levels,
then this would change the interpretation of the results: it would imply that we are estimating the
effect of a reduction in alcohol consumption combined with a curfew, rather than just estimating
the effect of a reduction in alcohol consumption.28 However, for the following reasons, we believe
that the alcohol ban was the key policy change that occurred on July 13, 2020. First, the intro-
duction of the curfew did not change the legal landscape substantially: During the Level 3 period
prior to the alcohol ban there was a de facto curfew for most individuals. Meeting in groups was
illegal and being outside your home at night without a valid reason was also not permitted. Sec-
ond, to support this claim that the curfew was not the key mechanism causing the drop in mortality,
we investigate the impact of shifting the starting time of the curfew one hour later (from 9PM to
10PM) from July 31, 2020.%° This one-hour shortening of the curfew in the middle of the alcohol

ban period provides the opportunity to separately assess the influence of the curfew. If the curfew

?’This measure of confirmed cases comes with the caveat that it represents some fraction of the true number of
COVID-19 cases. As in every country, it is also plausible there may also have been some biases in the measurement
(e.g. along socio-economic dimensions). However, the numbers shown in Figure 11 represent the numbers that were
reported in the media and it is worth noting that the channels through which reported numbers might influence fear
levels seem more direct than the channels through which the (unknown) aggregate number of actual cases in the
country might influence fear levels.

281t is worth noting that the channels through which curfews and alcohol restrictions operate are closely linked. A
curfew would typically reduce the prevalence of large groups gathering in public spaces late at night, and also likely
reduce alcohol consumption. Similarly, an alcohol ban would reduce the likelihood that individuals congregate in bars
and public spaces late at night, along with reducing alcohol consumption. They are essentially complementary policies
that both aim to: (i) reduce large gatherings late at night, and (ii) reduce alcohol consumption.

2The curfew end-time remained constant at 4AM.
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was effective in reducing mortality, one might expect this shift to a later start-time to be associated

with an increase in mortality levels.

Table 4: Impact of the one hour curfew change on mortality (entire population)

Men Women
(1a) (1b) (2a) (2b)
Level 3 Period = 1 7.73%+* 7.56*** 0.61 0.55
(1/6-17/8) (2.12) (2.12) (0.67) (0.67)
Alcohol Ban Period = 1 0.80 4.86 0.55 1.63
(13/7-17/8) (2.75) (3.46) (0.84) (1.05)
Level 3 Period x Year=2020 9.82** 9.82** 0.75 0.75

(4.57) (4.58) (1.32) (1.32)

Alcohol Ban Period x Year=2020 -20.67*** -20.11"** -0.40 1.48
(5.99) (7.15) (1.55) (1.80)

Curfew Shortened Period = 1 -7.86** -2.07*
(31/7-17/8) (3.94) (1.25)
Curfew Shortened x Year=2020 -1.11 -3.74*
(9.59) (2.16)
Constant 72.50%*  72.51**  24.98*** 24.98***

(381) (375  (151)  (1.48)

Day of Week FEs Y Y Y Y
Day of Month FEs Y Y Y Y
Year FEs Y Y Y Y
Observations 968 968 968 968
Adjusted R? 0.665 0.665 0.417 0.420

Notes: (i) Each observation refers to a single day, (ii) Robust standard errors are reported in
parentheses * p < 0.10, ** p < 0.05, *** p < 0.01, (iii) The estimation uses data from 2017 to
2020, between the dates of January, 15 and September, 13 of each year, excluding the abnormal
period around New Year’s Eve and also February, 29, (iv) All columns report estimates for

for the outcome variable: unnatural mortality. Columns (1*) report estimates for men, and
columns (2*) report estimates for women; columns (*a) replicate the main regressions, and

specifications (*b) examine the influence of the curfew on unnatural mortality.

The regression results reported in Tables 4 and 5 provide an estimate of the impact of this
change in the curfew onset time. Essentially, these regressions augment our main empirical spec-
ification above to include a binary variable indicating the period during which the curfew was
shortened (31/7-17/8), which comprised the second half of the alcohol ban period. The results
show that there was no significant change in mortality levels (for men or women) during the period
when the curfew was shortened in comparison to the rest of the alcohol ban period. In fact, the

coefficient signs on the interaction variable (Curfew Shortened x Year=2020) are all negative—
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if the shortening of the curfew increased mortality, we would expect to see positive coefficients.

These results, therefore, support our assertion that the curfew is unlikely to be the main driver of

the reduction in mortality.*°

Table 5: Impact of the one hour curfew change on mortality (15-34 years)

Men Women
(1a) (1b) (2a) (2b)
Level 3 Period = 1 5.37* 5.29% -0.51 -0.52
(1/6-17/8) (1.45) (1.46) (0.43) (0.43)
Alcohol Ban Period = 1 -1.02 0.97 0.78 0.74
(13/7-17/8) (1.86) (2.31) (0.52) (0.57)
Level 3 Period x Year=2020 -0.70 -0.70 0.26 0.26
(3.30) (3.30) (0.89) (0.89)
Alcohol Ban Period x Year=2020 -11.19*** -11.02** -1.40 -0.23
(4.03) (4.93) (1.00) (1.21)
Curfew Shortened Period = 1 -3.85 0.09
(2.64) (0.70)
Curfew Shortened x Year=2020 -0.34 -2.33
(6.51) (1.42)
Constant 34.38*  34.38** 10.10**  10.10***
(2.58) (2.55) (0.86) (0.86)
Day of Week FEs Y Y Y Y
Day of Month FEs Y Y Y Y
Year FEs Y Y Y Y
Observations 968 968 968 968
Adjusted R? 0.608 0.608 0.320 0.320

Notes: (i) Each observation refers to a single day, (ii) Robust standard errors are reported in

parentheses * p < 0.10, ** p < 0.05, *** p < 0.01, (iii) The estimation uses data from 2017 to

2020, between the dates of January, 15 and September, 13 of each year, excluding the abnormal

period around New Year’s Eve and also February, 29, (iv) All columns report estimates for

for the outcome variable: unnatural mortality. Columns (1*) report estimates for men, and

columns (2*) report estimates for women; columns (*a) replicate the main regressions, and

specifications (*b) examine the influence of the curfew on unnatural mortality.

30Tt is important to note that these results do not imply that curfews are an ineffective policy tool for reducing injury.
There are two reasons for this: (i) in this context, the curfew did not involve a large shift in the legal constraints placed
on behavior, (ii) the effectiveness of a curfew that is implemented when alcohol is available may be very different to
the effectiveness of a curfew implemented when alcohol is not available (i.e. there may be a strong interaction effect
between the availability of alcohol and the effectiveness of a curfew).
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B.2 Additional robustness exercises

To add further empirical support to our main results, we conduct several additional robustness

exercises.

B.2.1 Placebo exercises

First, we conduct a set of placebo regressions. Essentially, these involve replicating our main
analysis, but replacing 2020 with 2019. These exercises serve as a robustness check for possible
confounding factors in our analysis, including the possibility that either undetected time trends in
mortality, or the estimation strategy are generating the results. To do this, we replicate our main
regressions, but compare mortality observed during the relevant periods in 2019 with the preceding
three years (2016-2018). The results are reported in Tables 6 (all ages) and 7 (younger adults).

Table 6: Placebo regressions for impact of the alcohol ban on mortality entire population)

Men Women
(1) (1b) (Io) (2a) (2b) (2c)
Level 3 Period = 1 7.39* 7.35%% 713 0.78 0.86 0.90
(1/6-17/8) (4.44) (2.54) (1.91) (0.86) (0.70) (0.61)
L3 Alcohol Ban Period = 1 -0.08 -0.18 2.25 0.26 0.24 0.80
(13/7-17/8) (5.87) (3.11) (2.43) 1.17) (0.91) (0.80)
Level 3 Period x Year=2019 9.21 8.22* 3.06 221 1.70 -0.27
(8.21) 4.79) (4.14) (1.85) (1.37) (1.34)
L3 Alcohol Ban Period x Year=2019 -3.25 -4.70 -5.04 -1.42 -1.68 -1.73
(11.88) (6.82) (5.03) (2.36) (1.90) (1.62)
Weekend Day = 1 74.26*** 12.22%**
(2.67) (0.70)
Weekend Day x Year=2019 3.50 1.80
(4.82) (1.47)
Constant 100.75**  79.57** 89.45** 29.69"** 26.12"** 31.58***

(158  (091) (77 (038  (031) (121

Day of Week FEs Y Y
Day of Month FEs Y Y
Year FEs Y Y
Observations 968 968 968 968 968 968
Adjusted R? 0.009 0.654 0.794 0.002 0.366 0.514

Notes: (i) Each observation corresponds to a single day, (ii) Robust standard errors are reported in parentheses * p < 0.10,

**p < 0.05,*** p < 0.01, (iii) The estimation uses data from 2016 to 2019, between the dates of January, 15 and September,

13 of each year, excluding the abnormal period around New Year’s Eve and also February, 29, (iv) All columns report

estimates for the outcome variable, unnatural mortality, and differ only in their specifications, with column (*a) the simplest

specification, (*b) adding controls for weekend days, and (*c) adding fixed effects, (v) The table is essentially a replication of

Table 2, except shifted one year backwards in time.
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Focusing on our preferred specification, reported in columns (1c) for men and (2c) for women,
we observe no significant difference between mortality in 2019 and the preceding three years
during the calendar period of the July alcohol sales ban for individuals of all ages. However, for
younger adults, we do observe a slight reduction in the mortality level amongst men during the
2019 calendar period that corresponds to the 2020 July Alcohol Ban, significant at the 10% level.
This should be kept in mind as a potential caveat to the subset of our results that focus on young
adults.?!

Table 7: Placebo regressions for impact of the alcohol ban on mortality (15 to 34 years)

Men Women
(1a) (1b) (Ic) (2a) (2b) (2¢)

Level 3 Period = 1 4.32 4.14*> 414" -0.85 -0.82**  -0.87"
(1/6-17/8) (2.87) (1.59) (1.28) (0.46)  (0.39) (0.38)
L3 Alcohol Ban Period = 1 0.05 -0.01 1.30 0.72 0.71 0.93*
(13/7-17/8) (3.84) (1.97) (1.61) (0.68)  (0.54) (0.49)
Level 3 Period x Year=2019 5.70 5.64* 3.07 2.29* 2.07** 1.52*

(5.50) (3.05) (2.82) (1.19)  (0.87) (0.88)
L3 Alcohol Ban Period x Year=2019  -4.57 -5.49 -5.82* -1.17 -1.32 -1.36

(7.72) (4.36) (3.52) (1.51)  (1.16) (1.01)
Weekend Day = 1 49.77* 6.93"*

(1.79) (0.39)
Weekend Day x Year=2019 0.19 0.75
(3.22) (0.81)

Constant 50.39"*  36.34**  40.73** 11.49** 948  11.81"*

(1.04) (0.55) (1.89) 0.21)  (0.17) (0.72)
Day of Week FEs Y Y
Day of Month FEs Y Y
Year FEs Y Y
Observations 968 968 968 968 968 968
Adjusted R? 0.005 0.667 0.780 0.004 0.368 0.479

Notes: (i) Each observation corresponds to a single day, (ii) Robust standard errors are reported in parentheses * p < 0.10,

**p < 0.05, ** p < 0.01, (iii) The estimation uses data from 2016 to 2019, between the dates of January, 15 and September,
13 of each year, excluding the abnormal period around New Year’s Eve and also February, 29, (iv) All columns report
estimates for the outcome variable, unnatural mortality, and differ only in their specifications, with column (*a) the simplest
specification, (*b) adding controls for weekend days, and (*c) adding fixed effects, (v) The table is essentially a replication of

Table 3, except shifted one year backwards in time.

3'However, it is worth noting that in order for this to be driving our main results for younger adults, we would need
to observe an increase in mortality during this period in 2019. This reduction in mortality during the alcohol ban
period in 2019 may therefore imply that we slightly underestimate the impact of the alcohol ban on younger adults in
2020.
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B.2.2 Varying the length of the time window used in estimation

Second, we examine the influence of the time window used for our estimation. When examining
the weekly and daily mortality patterns in Figures 3 and 5, a potential concern is the increase in
mortality observed immediately after the relaxation of restrictions on June 1, 2020 (i.e. at the
beginning of the Level 3 period). It appears that the cessation of the lockdown may have induced
a short-run response that inflated mortality in the first week of Level 3. Since our identification
relies on comparing the first half of Level 3 with the second half of Level 3, this raises the concern
that it is this increased mortality level at the beginning of Level 3 that is driving our results, rather
than a reduction in mortality during the alcohol ban period.

To address this concern, we conduct an additional robustness exercise where we vary the length
of the time window around the introduction of the alcohol ban in our analysis. This essentially
involves replicating our main estimation specification, but instead of using the entire Level 3 pe-
riod, we rather use a smaller window of = weeks on either side of the change in policy (where
x € {5,4,3,2}). We therefore compare the mortality level during the x weeks after the policy
change to mortality during the = weeks before the policy change, controlling for the full set of
fixed effects used in our main specification. The results are reported in Tables 8 and 9, considering

time windows of between 5 weeks and 2 weeks in length.

Table 8: Varying the time window used for estimation (entire population)

Men Women
(la) (1b) (Ic) (1d) (le) (2a) (2b) (20) (2d) (2e)
Full Period X=5weeks X=4 weeks X=3 weeks X=2weeks Full Period X=5weeks X=4 weeks X=3 weeks X=2 weeks

Before & After Ban [t-X,t+X] 7.73* 8.55* 10.14** 8.91* 14.14* 0.61 0.97 1.15 0.97 1.17
(2.12) (2.29) (2.64) (3.18) (4.24) (0.67) (0.71) (0.78) (0.86) (1.09)
After Ban [t,t+X] 0.80 -0.21 -0.73 -0.53 -8.01 0.55 0.34 0.47 0.33 0.86
(2.75) (2.92) (3.48) (4.20) (4.90) (0.84) (0.89) (0.96) (1.13) (1.44)
Before & After Ban x Year=2020 9.82* 6.22 2.77 241 -9.56 0.75 0.22 -0.72 -1.23 -2.09
(4.57) (4.71) (5.18) (5.73) (6.14) (1.32) (1.38) (1.47) (1.51) (1.70)
After Ban x Year=2020 -20.67 -17.33* -19.56** -16.57* 4.52 -0.40 -0.04 0.79 2.32 4.10
(5.99) (6.24) (7.23) (8.46) (9.20) (1.55) (1.64) (1.82) (2.07) (2.35)
Constant 72.50"* 73.147 74.48" 75.43* 75.29" 24.98"* 25.02 25.26™* 25.34 25.22%
(3.81) (3.75) (3.62) (3.64) (3.63) (1.51) (1.50) (1.44) (1.42) (1.39)
Day of Week FEs Y Y Y Y Y Y Y Y Y Y
Day of Month FEs Y Y Y Y Y Y Y Y Y Y
Year FEs Y Y Y Y Y Y Y Y Y Y
Observations 968 968 968 968 968 968 968 968 968 968
Adjusted R* 0.665 0.662 0.663 0.658 0.657 0.417 0.418 0.418 0.417 0.419

Notes: (i) Each observation corresponds to a single day, (ii) Robust standard errors are reported in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01, (iii) The estimation uses data from 2017 to 2020,
between the dates of January, 15 and September, 13 of each year, excluding the abnormal period around New Year’s Eve and also February, 29, (iv) All columns report estimates for the outcome variable,
unnatural mortality, and differ only in terms of the time window before and after the alcohol ban used for the estimation—this time window is indicated in the column header, (v) Columns (1*) consider

men, and columns (2*) consider women.
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Table 9: Varying the time window used for estimation (15-34 years of age)

Men Women
(la) (1b) (1c) (1d) (le) (2a) (2b) (20) (2d) (2e)
Full Period X=5 weeks X=4 weeks X=3 weeks X=2 weeks Full Period X=5weeks X=4 weeks X=3 weeks X=2 weeks
Before & After Ban [t-X,t+X] 537+ 5.85%* 6.64* 5.58% 8.85** -0.51 -0.21 -0.19 -0.43 -0.22
(1.45) (1.57) (1.82) (2.09) (2.78) (0.43) (0.47) (0.53) (0.60) (0.79)
After Ban [t,t+X] -1.02 -1.82 -2.84 -2.60 -6.33* 0.78 0.66 0.55 0.22 0.54
(1.86) (1.97) (2.35) (2.77) (3.20) (0.52) (0.55) (0.63) (0.70) (0.92)
Before & After Ban x Year=2020 -0.70 -1.93 -3.19 -2.69 -9.22% 0.26 -0.59 -1.01 -0.78 -0.72
(3.30) (3.39) (3.60) (3.93) (4.43) (0.89) (0.92) (0.95) (1.02) (1.29)
After Ban x Year=2020 -11.19* -9.72% -11.23* -8.90 1.12 -1.40 -0.87 -0.31 0.06 1.45
(4.03) (4.23) (4.80) (5.58) (6.57) (1.00) (1.05) (1.18) (1.39) (1.70)
Constant 34.38** 34.42%** 34.67** 34.81* 34.58** 10.10*** 10.18** 10.19* 10.08** 9.87**
(2.58) (2.51) (2.48) (2.38) (2.33) (0.86) (0.84) (0.82) (0.80) (0.79)
Day of Week FEs Y Y Y Y Y Y Y Y Y Y
Day of Month FEs Y Y Y Y Y Y Y Y Y Y
Year FEs Y Y Y Y Y Y Y Y Y Y
Observations 968 968 968 968 968 968 968 968 968 968
Adjusted R? 0.608 0.608 0.609 0.604 0.604 0.320 0.320 0.320 0.320 0.319

Notes: (i) Each observation corresponds to a single day, (ii) Robust standard errors are reported in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01, (iii) The estimation uses data from 2017 to 2020,
between the dates of January, 15 and September, 13 of each year, excluding the abnormal period around New Year’s Eve and also February, 29, (iv) All columns report estimates for the outcome variable,
unnatural mortality, and differ only in terms of the time window before and after the alcohol ban used for the estimation—this time window is indicated in the column header, (v) Columns (1*) consider

men, and columns (2*) consider women.

Table 8 shows that for individuals of all ages, when we use a window of 5 weeks (which essen-
tially spans the entire Level 3 period excluding the potentially problematic first week) the results
remain similar to those in our main estimation. This is also the case as we shorten the window
to 4 weeks and to 3 weeks, with the estimated impact of the alcohol ban remaining fairly stable
in columns (la) to (1d) for men and (2a) to (2d) for women. However, the exception to this is
that when we reduce the window to only 2 weeks in length, we no longer observe a significant
coefficient estimate. There are a few potential reasons for this. First, it is possible that an alcohol
sales ban takes time to translate into a substantial reduction in consumption. During the first week
or two after the ban is implemented, some individuals may consume alcohol that they bought prior
to the ban. This would result in a lagged or gradual realization of the impact of the ban. Second,
Figure 3 shows that in previous years the mortality level immediately before the 13th of July (i.e.
the alcohol ban date) was much higher than the mortality level immediately after this date.>> While
the fixed effects that we include should control for some of this variation, narrowing the window
to only two weeks implies that this difference observed in previous years could influence the esti-

mates. Consistent with this explanation, we observe a substantially larger negative coefficient on

320ne reason for this is that the two weeks preceding the 13th of July would normally include the June payday
weekend, while the two weeks after this date would not include a payday weekend. Our day-of-the-week and day-
of-the-month fixed effects should control for this to a certain degree, but perhaps not completely. Once the period is
extended to three or four weeks, both the period before and after would include one payday weekend.
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the After Ban coefficient in column (1e), reflecting this difference in mortality observed before and
after the alcohol ban in previous years when considering only a very narrow window.

Overall, we view these results as providing support for the validity of our main estimates,
demonstrating that the higher mortality at the beginning of Level 3 is not driving the estimates, and

that the results remain stable when narrowing the window to 5, 4, or 3 weeks in length.

B.2.3 Restricting the data to only the Level 3 period

Third, we replicate our main results, but restrict the data that we use to only the Level 3 calendar
period. Therefore, we use data for the years 2017 to 2020, between 1 June and 17 August of each
year. This allows us to estimate the following simpler version of our main estimation equation

specified in the main text:

Morty,tg =ap + o - AZCBany,t + ﬁ : AlCBany,t X }/2020 + )\DOW + YDoM + Hyear + €y,t.g (3)

where Mort, ; , refers to the number of daily unnatural deaths in year y on day-of-the-year ¢
in group ¢ (i.e. for a specific gender or age group). In comparison to the estimates in the main text,
this approach is closer to the standard difference-in-difference empirical strategy. It essentially
compares mortality before and after the introduction of the July Alcohol Ban, and controls for the
trends in mortality observed during the same calendar period during the previous three years. It
also includes fixed effects for the day-of-the-week, day-of-the-month and month-of-the-year.

This empirical approach allows us to rule out the possibility that events occurring outside the
period of interest influenced our estimation. For example, the mortality data from the COVID-19
lockdown between March and May 2020 is completely excluded from this analysis, and therefore
cannot influence the estimates. An additional attractive feature of this approach is that it allows us
to check whether our main results are robust to using this simpler empirical strategy.

The results from this exercise are reported in Tables 10 (all ages) and 11 (young adults). In
comparison to our main results, these estimates using a smaller sample size are less stable across
the different specifications. However, when we focus on our preferred specification, which includes
fixed effects, in the (*c) columns in both tables all the estimates for the interaction term of interest,
Alcohol Ban Period x Year=2020, are very close to those in our main results. These results,

therefore, provide support for the validity of the estimates in the main text.
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Table 10: Impact of the alcohol ban on mortality (only considering the Level 3 period)

Men Women
(1a) (1b) (1¢) (2a) (2b) 2¢)
Alcohol Ban Period = 1 0.25 -3.76 0.02 1.19 0.53 0.39
(13/7-17/8) (5.35) (2.92) (2.64) (1.08) (0.89) (0.87)

Alcohol Ban Period x Year=2020 -29.81"* -13.86* -20.61** -5.85** -3.23" -0.41
(4.96) (3.23) (6.46) (1.19) (1.11) (1.53)

Weekend Day = 1 84.18* 12.56***
(4.55) (1.24)
Weekend Day x Year=2020 -54.63** -9.03***
(5.45) (1.62)
Constant 110.07***  89.92**  92.52**  30.05"** 27.11"* 26.90***

(3.29) (1.76) (5.54) (0.70) (0.56) (2.12)

Day of Week FEs Y Y
Day of Month FEs Y Y
Year FEs Y Y
Observations 312 312 312 312 312 312
Adjusted R? 0.045 0.709 0.747 0.034 0.371 0.490

Notes: (i) Each observation corresponds to a single day, (ii) Robust standard errors are reported in parentheses * p < 0.10,
** p < 0.05, *** p < 0.01, (iii) The estimation uses data from 2017 to 2020, between the dates of June, 1 and August,

17 of each year (i.e. only the Level 3 period) (iv) All columns report estimates for the outcome variable, unnatural mortality,
and differ only in their specifications, with column (*a) the simplest specification, (*b) adding controls for weekend days,

and (*c) adding fixed effects.
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Table 11: Impact on mortality of 15-34 year olds (only considering the Level 3 period)

Men Women
(1a) (1b) (1c) (2a) (2b) (2¢)
Alcohol Ban Period = 1 -0.95 -3.63* -1.78 0.69 0.29 0.76
(13/7-17/8) (3.45) (1.86) (1.84) (0.64) (0.53) (0.54)
Alcohol Ban Period x Year=2020 -18.39*** -7.74** -11.11"* -2.64***  -1.02 -1.41
(3.08) (1.94) (4.20) (0.68) (0.66) (1.01)

Weekend Day = 1 54.96*** 7.04***

(3.05) 0.77)
Weekend Day x Year=2020 -36.52** -5.58***

(3.95) (1.13)
Constant 55.59%* 4249  37.57** 11.08** 947  10.11"*

(2.16) (1.08) (3.42) (0.40) (0.32) (1.28)

Day of Week FEs Y Y
Day of Month FEs Y Y
Year FEs Y Y
Observations 312 312 312 312 312 312
Adjusted R? 0.044 0.717 0.729 0.018 0.330 0.407

Notes: (i) Each observation corresponds to a single day, (ii) Robust standard errors are reported in parentheses * p < 0.10,
** p < 0.05, *** p < 0.01, (iii) The estimation uses data from 2017 to 2020, between the dates of June, 1 and August,

17 of each year (i.e. only the Level 3 period) (iv) All columns report estimates for the outcome variable, unnatural mortality,
and differ only in their specifications, with column (*a) the simplest specification, (*b) adding controls for weekend days,

and (*c) adding fixed effects.
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C Unnatural mortality during the COVID-19 Lockdown

While the central focus of this paper is to evaluate the impact of the July Alcohol Ban, it is clear
from Figure 3 that unnatural mortality dropped substantially during other COVID-19 policy re-
sponse periods in 2020—especially during the full lockdown (Levels 5 and 4). It is therefore also
informative to provide careful documentation of how unnatural mortality changed during each pol-
icy phase. As an auxiliary result, we therefore estimate the magnitude of the change in unnatural
mortality during the earlier policy phases of the COVID-19 pandemic. Here, we do not claim to
be able to identify the causal mechanism, but rather simply document the deviation in unnatural
mortality relative to the pre-COVID benchmark. It is likely that the change in unnatural mortality
during lockdown was influenced by both the policies implemented by the government as well as
by changes in individual behaviour due to fear of the pandemic. The lockdown regulations during
Level 5 and Level 4 in South Africa were extremely strict, including highly restrictive stay-at-home
orders as well as a ban on the sale of alcohol that preceded the July Alcohol Ban studied in this
paper.* In addition, during these early stages of the pandemic when the full lockdown was in place
(March 27 - May 31), the level of fear and uncertainty regarding the pandemic was high. Given
the various changes occurring in society during the tumultuous early period of the pandemic, it is
difficult to parse the different causal factors from one another. We therefore offer a measure of the
aggregate change in unnatural mortality as a contribution to the documentation of how society was

influenced during different periods of this pandemic.

C.1 The impact of other COVID-19 policy bundles (Levels 5, 4 and 3)

Table 12 reports the estimates the change in unnatural mortality in the population during these
periods using a regression analysis similar to the empirical approach used for our main results. The
interaction terms provide an estimate of the shift in mortality during each of the policy response
periods in 2020. We find that both the Level 5 (most extreme) and Level 4 lockdown periods
reduced mortality markedly for men and women. We observe a reduction of 61 deaths per day for
men and 14 deaths per day for women in Level 5. In the slightly more relaxed Level 4 period,
we observe a reduction in mortality by 42 deaths per day for men and 11 deaths per day for

women. These numbers indicate a large number of lives saved in terms of short-run mortality

$Level 4: (i) permitted individuals to leave the house for exercise between 6am and 9am within a Skm radius of their
residence, (ii) introduced mandatory mask wearing in public, (iii) put in place a curfew between 8pm and 5Sam, but (iv)
allowed some businesses in specific industries to re-open (e.g. mining, agriculture, energy, manufacturing, construction
and public works, wholesale trade), (v) alcohol and cigarette sales remained banned as in Level 5 (Government Gazette,
2020a,d).
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due to unnatural causes. However, it is important to keep in mind that these lockdown periods
also imposed massive costs on society in terms of their economic impact and the resulting hunger,

poverty and hardship they generated.

Table 12: Impact of different COVID-19 policy responses on mortality (All ages)

Men Women
Ml M2 M3 \\4! w2 w3
LD Light Period = 1 -8.59 -11.69*** -0.83 -3.54* 410" -1.74
(6.42) (3.18) (3.01) (1.40) (1.58) (1.53)
Level 5 Period = 1 491 2.25 4.32 -0.25 -0.74 -0.72
4.79) (3.29) (2.66) (1.12) (0.93) (0.87)
Level 4 Period = 1 -6.69* S7.31% 450 -1.58 -1.72* -1.58*
(3.91) (2.30) (1.94) (1.06) (0.90) (0.80)
Level 3 Period = 1 9.57* 6.91** 777 1.00 0.52 0.10
(4.75) (2.75) (2.25) (1.00) (0.81) (0.73)
L3 Alcohol Ban Period = 1 -1.98 -2.08 0.74 -0.18 -0.20 0.52
(5.98) (3.23) (2.72) (1.19) (0.95) (0.84)
Treatment year (2020)
LD Light x Year=2020 -7.25 4.76 -5.36 -3.37 -1.22 -1.46
(8.94) (5.24) (7.42) (2.37) (2.23) (2.34)
Level 5 x Year=2020 -58.11%%*  -47.89** -60.51"** -15.33"** -13.46** -14.27*
(4.50) (4.29) (6.09) (1.33) (1.36) (1.76)
Level 4 x Year=2020 -34.907* 2811 -42.04* -11.06"** -9.74**  -10.81***
(3.75) (3.82) (6.80) (1.25) (1.29) (1.84)
Level 3 Period x Year=2020 -8.91* 1.31 S11.31% 5477 359 441
(5.34) (3.72) (4.20) (1.23) (1.11) (1.36)
L3 Alcohol Ban Period x Year=2020 -20.90*** -20.50*** -20.67"** -0.38 -0.32 -0.40
(7.29) (4.81) (6.02) (1.71) (1.47) (1.56)
Weekend Day = 1 73.59*** 1227
(2.65) (0.75)
Weekend Day x Year=2020 -35.78*** -6.56**
(5.00) (1.41)
Constant 102.72*  84.35**  93.61** 3042 27.40™*  30.62***
(2.16) (1.23) (3.49) (0.53) (0.41) (1.43)
Day of Week FEs Y Y
Day of Month FEs Y Y
Year FEs Y Y
Observations 968 968 968 968 968 968
Adjusted R? 0.110 0.653 0.733 0.146 0.407 0.499

Notes: (i) Each observation corresponds to a single day, (ii) Robust standard errors are reported in parentheses * p < 0.10,
**p < 0.05, *** p < 0.01, (iii) The estimation uses data from 2017 to 2020, between the dates of January, 15 and September,
13 of each year, excluding the abnormal period around New Year’s Eve and also February, 29, (iv) All columns report
estimates for the outcome variable, unnatural mortality, and differ only in their specifications, with column (*a) the simplest
specification, (*b) adding controls for weekend days, and (*c) adding fixed effects, (v) The specification is similar to that used
in our main estimations, with additional dummy variables (and 2020 interaction terms) added for each lockdown period.

Table 13 reproduces these regression results but focuses on the restricted sample of adults
between the ages of 15 and 34 years. The pattern of results is similar, with Level 5 associated with
39 fewer male and 9 fewer female unnatural deaths amongst young adults per day. Similarly, Level

4 was associated with a reduction in daily unnatural mortality by 31 for men and 7 for women.
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Table 13: Impact of different COVID-19 policy responses on mortality (15 to 34 years)

Men Women
Ml M2 M3 Wi w2 w3
LD Light Period = 1 -4.17 -5.86*** 2.04 -1.53*  -1.78* -0.06

@458  (1.88)  (1.89)  (0.89) (0.87)  (0.78)

Level 5 Period = 1 1.42 0.00 242 0.07 -0.14 0.34
(3.20) (2.13) (1.73) (0.61) (0.52) (0.48)

Level 4 Period = 1 6047 L6157 296" -1.957F 198 ]34
261) (159 (1.28)  (0.62) (0.52)  (0.47)

Level 3 Period = 1 4.64 3.23* 5.43 -0.84 -1.06™* -0.69
3.17) (1.86) (1.55) (0.60) (0.49) (0.46)

L3 Alcohol Ban Period = 1 -2.71 -2.77 -1.06 0.38 0.37 0.77
(3.87) (2.08) (1.85) 0.71) (0.57) (0.52)

Treatment year

LD Light x Year=2020 -1.79 -1.14 -13.60"*  -1.58 -0.61 -3.03*
(5.64) (3.12) (5.27) (1.17) (1.04) (1.13)

Level 5 x Year=2020 -30.75%%  -25.40"* -39.28* -7.49**  -6.68*  -9.40"*
(2.93) (2.96) (4.57) (0.73) (0.81) (1.16)

Level 4 x Year=2020 219227 1622+ 30.81"F 4397 391 6747
(253  (91) (498  (0.71) (075  (1.13)

Level 3 Period x Year=2020 -7.04** -1.69  -15.57"*  -1.25* -045 3.7
(3.52) (2.54) (3.63) (0.73) (0.71) (1.00)

L3 Alcohol Ban Period x Year=2020 -11.35 -11.06* -11.19** -138  -135  -1.40
(4.68)  (323) (404  (1.00) (0.93)  (1.01)

Weekend Day = 1 47.25" 6.60"**
(1.78) (0.43)
Weekend Day x Year=2020 -18.74* -2.81%
(4.60) (1.01)
Constant 5271 40.62***  49.19** 12.24* 10.57** 13.69***

(155 (099  (3.16) (0.32) (0.27)  (0.93)

Day of Week FEs Y Y
Day of Month FEs Y Y
Year FEs Y Y
Observations 968 968 968 968 968 968
Adjusted R? 0.077 0.595 0.678 0.094 0.330 0.419

Notes: (i) Each observation corresponds to a single day, (ii) Robust standard errors are reported in parentheses * p < 0.10,
**p < 0.05,*** p < 0.01, (iii) The estimation uses data from 2017 to 2020, between the dates of January, 15 and September,
13 of each year, excluding the abnormal period around New Year’s Eve and also February, 29, (iv) All columns report
estimates for the outcome variable, unnatural mortality, and differ only in their specifications, with column (*a) the simplest
specification, (*b) adding controls for weekend days, and (*c) adding fixed effects, (v) The specification is similar to that used

in our main estimations, with additional dummy variables (and 2020 interaction terms) added for each lockdown period.

For readers interested in seeing the raw data, in Tables 14 and 15 below we report descriptive
statistics summarize the mean mortality levels observed during different phases of 2020 in com-

parison to 2019. Table 14 considers the population as a whole, while Table 15 restricts attention

50



to young adults aged 15 to 34. For the population as a whole, the pattern of mortality observed
in the raw data is completely in line with the regression results. We see that for both men and
women, mortality levels were markedly lower in 2020 than in 2019 during the Level 5 and Level 4
periods—for individuals of all ages, unnatural mortality was halved during Level 5, and reduced by
more than 40% during Level 4. This reduction was even more acute on weekends. For example,
during the Level 5 period, unnatural mortality in 2019 on Saturdays and Sundays averaged 160
deaths per day in comparison to 51.8 in 2020, implying a reduction of more than 67%. Amongst
younger adults, Table 15 shows that the reduction in mortality in 2020 largely mirrored the patterns
observed in the general population.

Tables 16 and 17 are similar to Tables 14 and 15, but compare 2019 with 2018. These can be
viewed as a type of placebo comparison, showing that mortality levels prior to 2020 were fairly
stable year-on-year. Taken together, these results indicate that there were no systematic differences
in mortality levels during the periods of interest in 2019 and 2018—i.e. none of the twenty-four

comparisons that consider average mortality across the entire week are statistically significant.*

3*When considering all 72 comparisons, including those that disaggregate the data into weekdays and weekend
days, we observe six differences that are statistically significant at the 10% level or lower. However, none of these
differences pertain to the alcohol ban period of interest. In addition, given the number of statistical tests conducted,
and the lack of a detectable systematic pattern, it is plausible that these statistical differences are generated by random
variation.
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C.2 Descriptive Statistics

C.2.1 Comparison of 2020 with 2019

Table 14: Comparison of daily mortality in 2019 and 2020 (entire population)

Entire Week Mon-Fri Sat-Sun
Date Lockdown Phase 2019 2020 Dift. 2019 2020 Diff. 2019 2020 Dift.
Men

18Jan-18Mar  Pre-LD 103.10  99.68 -3.42 82.86 82.23 -0.62 150.33 143.82 -6.51
(38.36)  (37.92) (14.39) (17.89) (35.11)  (39.66)

19Mar-26Mar LD Light 95.88  86.88 -9.00 82.67 78.50 -4.17 135.50 112.00  -23.50%*
(27.04)  (19.81) (13.00) (14.57) 9.19) (1.41)

27Mar-30Apr L5 110.00 49.51 -60.49*%** 89.96 48.56 -41.40*** 160.10 51.90 -108.20%%**
(41.39) (8.30) (24.51)  (8.88) (31.06) (6.40)

1May-31May L4 101.97 61.13 -40.84*** 8565 58.86 -26.80*** 148.88 6590  -82.97%**
(31.68)  (10.34) (14.69) (10.18) (15.27) (9.43)

1Jun-12Jul L3 PreAlcBan 118.71 103.38  -15.33*  94.67 94.77 0.10 178.83 124.92  -53.92%%*
(48.07)  (21.30) (18.49) (17.88) (46.82)  (11.85)

13Jul-17Aug  L3+AlcBan 114.03 80.50 -33.53*** 89.08 74.81 -14.27*** 170.73 9530  -75.43%%*
45.66)  (15.77) (19.87) (13.32) (35.43)  (11.70)

Women

18Jan-18Mar  Pre-LD 3235  29.33 -3.02 28.14  26.58 -1.56 42.17  36.29 -5.87
(10.42)  (10.03) (6.58) (6.37) (11.26)  (13.90)

19Mar-26Mar LD Light 25.88  23.50 -2.38 27.33  21.50 -5.83 21.50  29.50 8.00
(6.49) (5.98) (6.92) (4.76) (2.12) (6.36)

27Mar-30Apr LS5 30.83  14.83 -16.00*** 2748 15.12 -12.36*** 3920 14.10  -25.10%**
(9.74) (5.33) (8.18) (5.64) (8.43) (4.68)

1May-31May L4 30.87 17.77 -13.10%*%% 2743 1743 -10.01**% 40.75 18.50  -22.25%%**
(11.20) (4.73) (8.57) (5.16) (12.50) (3.81)

1Jun-12Jul L3 PreAlcBan 3276 2595  -6.81*%** 2780 2433 -3.47* 4517 30.00 -15.17%**
(11.06) (5.78) (6.82) (5.48) (9.90) (4.53)

13Jul-17Aug  L3+AlcBan 32.00 2539 -6.61*%** 2032 2412 -520*%** 38.09 28.70 -9.39%#:%
(7.58)  (5.23) (6.28)  (4.84) 691)  (4.97)

Notes: (i) Mean daily unnatural mortality values of the raw data for the periods indicated in the date column are reported for 2019 and 2020, (ii) Standard
deviations are reported in parentheses, (iii) The diff. column reports the difference in means between 2019 and 2020, (iv) A Wald test is used to check for
a statistically significant difference between the means, * p < 0.10, ** p < 0.05, *** p < 0.01, (v) The Entire Week columns include all seven days of the

week, while the Mon-Fri columns focus on only the weekdays, and the Mon-Fri columns focus only on the weekend days.
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Table 15: Comparison of daily mortality in 2019 and 2020 (15-34 years)

Entire Week Mon-Fri Sat-Sun
Date Lockdown Phase 2019 2020 Diff. 2019 2020 Diff. 2019 2020 Diff.
Men

18Jan-18Mar  Pre-LD 50.00 46.70 -3.30 37.12  35.74 -1.37 80.06 74.41 -5.64
(23.87) (24.08) (8.27) (10.45) (21.11)  (26.71)

19Mar-26Mar LD Light 47.88 40.75 -7.13 38.17 35.83 -2.33 77.00 55.50 -21.50%%%*
(18.35)  (10.94) (3.92)  (7.17) 424) (071

27Mar-30Apr L5 55.94 2337 -32.57%¥*% 4296 2240 -20.56*** 8840 25.80 -62.60%**
(26.13)  (5.15) (14.95) @&.77) (18.57)  (5.49)

1May-31May L4 49.48 27.45 -22.03*** 3948 2576 -13.72%** 7825 31.00 -47.25% %%
(20.27)  (7.88) 9.49) (6.28) (14.28)  (9.94)

1Jun-12Jul L3 PreAlcBan 61.12 5031 -10.81* 44.53 44.17 -0.37 102.58 65.67 -36.92%*%*
(32.46) (14.16) (10.50) (10.42) (31.79)  (10.06)

13Jul-17Aug  L3+AlcBan 56.28 36.25 -20.03*%* 40.56 33.31 -7.25%* 92,00 43.90 -48.10%%#*
(28.73)  (9.01) (10.68)  (6.53) (24.36)  (10.35)

Women

18Jan-18Mar  Pre-LD 12.23 1092 -1.32 10.12 949 -0.63 17.17 14.53 -2.64
(5.42)  (5.45) (339)  (4.17) 6.11)  (6.68)

19Mar-26Mar LD Light 10.00 9.13 -0.88 10.67 8.17 -2.50 8.00 12.00 4.00%*
(288) (247 (3.01)  (2.04) (141)  (0.00)

27Mar-30Apr L5 12.66  4.83  -7.83*%%* 11.08 5.04 -6.04*** 16.60 4.30 -12.30%%%*
499  (3.02) 4.66)  (3.41) 347 (177

1May-31May L4 11.10 590  -5.19%%* 900 5.62  -3.38*** 17.13  6.50 -10.63%***
(6.40)  (2.66) (4.09) (2.58) (8.18) (2.88)

1Jun-12Jul L3 PreAlcBan 12.86 10.14  -2.71%* 9.50  9.67 0.17 2125 1133 -9.92%%x*
(7.23) (3.44) (4.26) (3.10) (6.28) (4.08)

13Jul-17Aug  L3+AlcBan 12.64 9.14  -3.50%%* 10.80 8.92 -1.88% 16.82  9.70 =7.12%%*
@.72)  (2.78) (3.93) (2.73) (3.63) (2.98)

Notes: (i) Mean daily unnatural mortality values of the raw data for the periods indicated in the date column are reported for 2019 and 2020, (ii) Standard
deviations are reported in parentheses, (iii) The diff. column reports the difference in means between 2019 and 2020, (iv) A Wald test is used to check for
a statistically significant difference between the means, * p < 0.10, ** p < 0.05, *** p < 0.01, (v) The Entire Week columns include all seven days of the

week, while the Mon-Fri columns focus on only the weekdays, and the Mon-Fri columns focus only on the weekend days.
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C.2.2 Comparison of 2019 with 2018 (Placebo comparisons)

Table 16: Placebo comparison of daily mortality in 2018 and 2019 (entire population)

Entire Week Mon-Fri Sat-Sun
Date Lockdown Phase 2018 2019 Diff. 2018 2019  Diff. 2018 2019 Diff.
Men

18Jan-18Mar  Pre-LD 99.88 103.10 3.22 80.29 82.86 2.57 145.61 15033 4.72
(36.73)  (38.36) (15.48)  (14.39) (30.66)  (35.11)

19Mar-26Mar LD Light 91.38 9588 450 7383 82.67 8.83 144.00 135.50 -8.50
(34.11)  (27.04) (11.91)  (13.00) (707 (9.19)

27Mar-30Apr LS5 107.11 110.00 2.89 89.64 8996 0.32 150.80 160.10 9.30
(43.98)  (41.39) (32.33)  (24.51) (39.39)  (31.06)

IMay-31May L4 91.13 101.97 10.84 7596 85.65 9.70** 134.75 148.88 14.13
(31.22)  (31.68) (1521)  (14.69) (22.77)  (15.27)

1Jun-12Jul L3 PreAlcBan 111.64 118.71 7.07 86.37 94.67 8.30* 174.83 178.83 4.00
(47.23)  (48.07) (19.57)  (18.49) (34.73)  (46.82)

13Jul-17Aug  L3+AlcBan 109.83 114.03 4.19 86.69 89.08 239 170.00 170.73 0.73
(42.02)  (45.66) (14.22)  (19.87) (27.14)  (3543)

Women

18Jan-18Mar  Pre-LD 30.57 3235 1.78 26.60 28.14 1.55 39.83 42.17 2.33
(9.65) (10.42) (5.98) (6.58) (10.34)  (11.26)

19Mar-26Mar LD Light 27.50 2588 -1.63 27.00 27.33 033 29.00 21.50 -7.50
6.26)  (6.49) 6.87)  (6.92) (5.66)  (2.12)

27Mar-30Apr LS 3097 30.83 -0.14 2896 2748 -1.48 36.00 39.20 3.20
(8.84)  (9.74) (8.68)  (8.18) (7.39)  (8.43)

1May-31May L4 28.84 30.87 2.03 2609 2743 135 36775 40.75 4.00
(7.93)  (11.20) 6.61)  (8.57) (5.97)  (12.50)

1Jun-12Jul L3 PreAlcBan 30.86 3276 190 2847 27.80 -0.67 36.83 45.17 8.33*
(8.58)  (11.06) (5.79)  (6.82) (11.46)  (9.90)

13Jul-17Aug  L3+AlcBan 3047 3200 153 27.12 2932 220 39.20 38.09 -1.11
(844)  (7.58) (5.45)  (6.28) 879  (6.91)

Notes: (i) Mean daily unnatural mortality values of the raw data for the periods indicated in the date column are reported for 2018 and 2019, (ii) Standard
deviations are reported in parentheses, (iii) The diff. column reports the difference in means between 2018 and 2019, (iv) A Wald test is used to check for

Hokok

a statistically significant difference between the means, * p < 0.10, ** p < 0.05, p < 0.01, (v) The Entire Week columns include all seven days of the

week, while the Mon-Fri columns focus on only the weekdays, and the Mon-Fri columns focus only on the weekend days.
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Table 17: Placebo comparison of daily mortality in 2018 and 2019 (15-34 years)

Entire Week Mon-Fri Sat-Sun
Date Lockdown Phase 2018 2019 Diff. 2018 2019  Diff. 2018 2019 Diff.
Men

18Jan-18Mar  Pre-LD 48.18 50.00 1.82 3581 37.12 131 77.06 80.06 3.00
(22.73) (23.87) 885 (827 (1850)  (2L11)

19Mar-26Mar LD Light 45.63 47.88 225 33.00 3817 5.17% 8350 77.00 -6.50
(24.14) (18.35) (4.69) (3.92) (12.02) (4.24)

27Mar-30Apr L5 5149 5594 446 3936 4296 360 81.80 88.40 6.60
(28.51) (26.13) (19.46) (14.95) (25.10)  (18.57)

1May-31May L4 4332 4948 6.16 33.96 39.48 5.52%* 70.25 78.25 8.00
(18.64) (20.27) (7.94) (949 (13.20) (14.28)

1Jun-12Jul L3 PreAlcBan 56.02 61.12 5.10 4023 4453 430 9550 102.58 7.08
(30.05) (32.46) (12.23)  (10.50) (24.30) (31.79)

13Jul-17Aug  L3+AlcBan 52.56 5628 372 3796 4056 2.60 90.50 92.00 1.50
(26.89) (28.73) (9.71)  (10.68) (18.28) (24.36)

Women

18Jan-18Mar  Pre-LD 1148 1223 075 924 1012 0.88 1672 17.17 0.44
(5.15)  (5.42) (341)  (3.39) @476)  (6.11)

19Mar-26Mar LD Light 11.63 10.00 -1.63 1033 10.67 033 1550 8.00 -7.50
(5.40)  (2.88) @497 (3.0 636) (141

27Mar-30Apr L5 12.03 1266 0.63 10.80 11.08 0.28 15.10 16.60 1.50
@77 (4.99) 433)  (4.66) @461) (347

1May-31May L4 10.00 11.10 1.10 830  9.00 0.70  14.88 17.13 2.25
(4.41)  (6.40) (3.36)  (4.09) (3.36) (8.18)

1Jun-12Jul L3 PreAlcBan 10.88 12.86 198 9.60 950 -0.10 14.08 21.25 7. 17%%%
4.58) (7.23) (3.37)  (4.26) (5.70) (6.28)

13Jul-17Aug  L3+AlcBan 1122 1264 142 938 1080 142 1600 16.82 0.82
.17 472 (3.34)  (3.93) (6.15) (3.63)

Notes: (i) Mean daily unnatural mortality values of the raw data for the periods indicated in the date column are reported for 2018 and 2019, (ii) Standard
deviations are reported in parentheses, (iii) The diff. column reports the difference in means between 2018 and 2019, (iv) A Wald test is used to check for
a statistically significant difference between the means, * p < 0.10, ** p < 0.05, *** p < 0.01, (v) The Entire Week columns include all seven days of the

week, while the Mon-Fri columns focus on only the weekdays, and the Mon-Fri columns focus only on the weekend days.
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D A comment on gender-based violence in South Africa during COVID-19

Interestingly, while many other countries observed spikes in gender-based violence (GBV) dur-
ing COVID-19 lockdown periods (Agiiero, 2020; Anderberg et al., 2020; Boserup et al., 2020;
Bullinger et al., 2020; Leslie and Wilson, 2020; Mahmud and Riley, 2020; Perez-Vincent et al.,
2020; Ravindran and Shah, 2020; Silverio-Murillo et al., 2020), the emerging evidence from tele-
phonic reporting and counselling services, as well as police data, suggests that there was no such
increase in GBV during the lockdown in South Africa (Gould, 2020). This is in spite of the fact that
the South African lockdown (Level 5 + Level 4) was one of the strictest worldwide and lasted for
66 days. One hypothesis is that the first alcohol sales ban that was implemented during the Level
5 and Level 4 periods acted as a countervailing force and reduced the propensity for partners to
resort to extreme physical violence. However, there are several caveats to these observations. First,
the evidence on GBV in South Africa cited here does not come from a peer-reviewed academic
research article and therefore should be viewed as highly tentative until it is robustly corroborated.
Second, even if this evidence is valid, there are many other potential explanations for not observing
an increase during lockdown. For example, the lockdown may have resulted in depressed report-
ing rates—telephonic reporting may have been difficult during lockdown with the partner always
present (however, note, call data was also used in several of the studies cited above that did docu-
ment an increase in GBV). Further careful research to resolve these questions would be extremely

valuable.
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