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Abstract
In this paper we determine the cost of fatalities resulting from road traffic injuries (RTIs) in South Africa. We
express the costs in terms of reduced life expectancy and years of potential life lost (YPLL). Our main data source
is the Injury Mortality Survey, a retrospective descriptive study carried out in 2009 in South Africa. Using the
mortality rates by sex and age from the mortuary data we calculate actual life expectancy at birth. In our
counterfactual analysis we assume a reduction of 15% reduction per year in road fatalities for a period of 10 years.
A comparison of the estimated actual and counterfactual life expectancies suggests that the average gain in life
expectancy at birth would be 0.58 years. Since the overwhelming majority of road traffic fatalities are male
(75.7%), there is a considerable gender difference. Men would gain 0.85 years while women would gain 0.30 years
in life expectancy, closing the gender gap in life expectancy by about 14%. We then discuss how a reduction in
RTIs could be achieved. South Africa’s legislation already covers all important aspects of road safety (e.g. seat
belt use, drink driving restrictions, speed limits, infrastructure improvements), however, enforcement is relatively
weak and should be improved. There are a raft of measures that have been well researched in other countries, most
interventions aim to modify the behaviour of road users and have been found to be cost effective. In addition to
stricter enforcement, evidence from social science suggests that compliance could be increased through a change
in social norms regarding road usage.
Keywords: road traffic fatalities, road safety, life expectancy, South Africa
JEL Codes: I15, I18, J19, O55
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1. INTRODUCTION
Road traffic injuries (RTIs) are a global public health problem (Peden et al. 2004). Worldwide, about 1.35 million
people are killed and about 50 million are injured on the roads every year. This accounts for almost a quarter of
all injury and violence-related deaths globally (WHO 2018). RTIs are among the top 10 primary causes of
disability-adjusted life years (DALYs) lost and are now the leading cause of death for children and young adults
aged 5-29 years. Young men are at a much higher risk, more than three-quarters of the road traffic deaths occur
among young males, with rates of death and DALYs lost being much higher amongst males than females (WHO
2014).
In South Africa road safety is particularly poor, e.g. in 2012 there were almost 17,600 road deaths, making RTIs
one of the main causes of morbidity and mortality comparable to HIV/AIDS, homicides and some chronic diseases,
occupying a place in the top ten (9 th place) of the leading causes of death (Pillay-van Wyk et al. 2016b). The
International Transport Forum at the OECD ranked South Africa the worst out of 36 African countries, due to the
high number of road fatalities (IRTAD 2020). RTIs account for 3.26% of total deaths in South Africa (IHME
2018), resulting in high human and socio-economic costs for the country. South Africa is a signatory to the United
Nations (UN) Decade of Action for Road Safety 2011-2020. As such, the country has committed itself to reducing
fatalities by 50% by the year 2020. However, the Government’s Arrive Alive Road Safety campaign proposed an
even more ambitious RTI reduction of 15% a year (Arrive Alive 2010), corresponding to an overall reduction of
80% during the period 2010-2020. Indeed, South Africa has made some progress in reducing the total number of
road crash fatalities from their peak in 2006. According to latest data from the Road Traffic Management
Corporation (RTMC), there were 12,921 reported road fatalities in 2018, representing an 8% decrease when
compared to 2017. However, the number of traffic deaths per 100,000 inhabitants are high and increased by 18%
between 2000 and 2018. In 2018, 28.23 traffic deaths per 100,000 inhabitants were recorded (IHME 2018),
compared to 19.9 in 1990 (IRTAD 2020). These are alarming statistics when compared to other upper middle
income countries. Take for example Colombia, where during the period 1996 and 2006 the number of traffic deaths
was reduced by 50%. The implementation of an integrated approach to road safety and urban mobility (WHO
2018) decreased Colombia´s road fatality rate to 18.8/100,000 inhabitants (WHO 2019).
The aim of this paper is to determine the cost of fatalities resulting from RTIs in South Africa. We assess these
costs by comparing the actual data with a counterfactual scenario, where fatalities from RTIs decreased by 80%.
The costs are expressed in terms of reduced life expectancy and years of potential life lost. This paper is organized
in the following way. In Section 2 we discuss data and methods and Section 3 presents the results. Section 4
provides a discussion of the drivers of the high RTIs in SA and how these could be reduced. The last section
concludes.
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2. DATA AND METHODS
2.1. DATA
Life Expectancy
An increase in life expectancy is interpreted as increased individual and social welfare. Improved health and longer
lives increase productivity, household wealth and social cohesion through intergenerational transmission of
knowledge and norms. As one of the most frequently used demographic indicators, life expectancy is a statistical
measure of the average time a person is expected to live at a given age under given age-specific mortality rates.
For most of the twentieth century, life expectancy increased in nearly every part of the world (UN 2019a). In South
Africa, life expectancy decreased substantially from 1990 to 2004, mainly as a result of HIV/AIDS and the
associate rise in Tuberculosis. In 1991 life expectancy at birth in South Africa was 63.38 years, but over the
subsequent years it decreased to 53.44 years in 2004 (see Figure 1), when expanded access to antiretrovirals for
treatment of HIV began to reverse this trend (Bor et al. 2015; UN 2019b; WHO 2020).

Figure 1. Life expectancy in South Africa 1990-2020

Source: United Nations – World Population Prospects (UN 2019)

Road Traffic Injuries (RTIs)
Although RTIs are an important cause of mortality in South Africa, the impact on life expectancy is still poorly
understood. One of the reasons for this knowledge gap is that reliable data for RTIs are difficult to obtain. Since
the early 1990s, studies have identified and addressed deficiencies in the registration of deaths in South Africa
(Dorrington et al. 2001). One of the main reasons for unreliability of the data is the misclassification of injury
deaths. In order to address this issue Richard Matzopoulos and colleagues conducted a nationally representative
study of injury deaths using postmortem reports from mortuaries as well as police reports and hospital records.
Their study suggests that there are major discrepancies between the actual and recorded causes of death. While
Statistics South Africa classified nearly two-thirds (63.9%) of injury deaths as being due to ‘other external causes
of accidental injury’, with 11.5% caused by transport injuries, the Injury Mortality Survey demonstrated that
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transport accounted for 33.8% of all injury deaths (Matzopoulos et al. 2013a). Our investigation of more recent
Statistics South Africa cause-of-death data showed that despite a slight decrease of other unintentional injury
deaths, the problem of misclassification of traffic deaths as other unintentional injuries appears to persist. Thus,
we do not trust the more recent official statistics and decided to use the data from the Injury Mortality Survey from
2009 to analyze the impact of road fatalities on live expectancy. One drawback of the Injury Mortality Survey is
that the data are only available for one year, 2009. These data limitations prevent us from comparing actual and
counterfactual outcomes over time, as for example the study by (Sharkey und Friedson 2019) on the impact of
homicide decline on life expectancy in the US. More discussion on data quality can be found in the Appendix.

2.2. METHODS
Using population data from Statistics South Africa and injury deaths from Matzopoulos et al. (2015a) we first
estimate life expectancy at birth and then calculate the hypothetical gains in life expectancy if RTIs were reduced
by 80%. We have sufficiently age-disaggregated data to calculate life expectancy for men as well as for women
separately but insufficient information to calculate life expectancy by race or region. Data were analyzed using R
Statistical Software.
We use the standard method to estimate life expectancy at birth for South Africa population of males and females
in all age groups (Preston et al. 2000). This method consists of using an iterative process to create a life table that
calculates the lifespans of 100,000 hypothetical individuals, on the basis of age and gender specifics mortality
rates. Deaths during each year of age (x), from 0 to 99, are calculated as dx = lx × qx. The number of survivors to
age x is lx; qx is a person's risk of dying between reaching ages x and x + 1; and dx is the number of individuals
dying between reaching ages x and x + 1. Assuming 100,000 births (i.e., l0 = 100,000), Eq. (1) shows the calculation
of the number of survivors to each year of age, from 1 to 100: Lx = lx – 1 – dx – 1. For all deaths happening beyond
the first year of life, death is assumed to occur precisely halfway through the year of life in which the individuals
die. Those dying in their first year are assigned the average lifetime of all persons who die in their first year.
Survivors to age 100 are given the sex and age specific life expectancy at age 100. Life expectancy at birth is
calculated as

𝐿𝐸0 =

∑99
𝑐=0 𝑑𝑥 (𝑥 + 𝑐𝑥 ) + (𝑙100 × (100 + 𝐿𝐸100 ))
100,000

where life expectancy0 is life expectancy at birth; cx equals 0.5 for all values of x from 1 to 99; c0 equals the average
lifetime of those dying in their first year of life; and LE100 is life expectancy at age 100.
We then recalculated life expectancies at birth under the counterfactual assumption that mortality rates due to road
crashes decreased by 80%. Accordingly, we calculate age and sex specific counterfactual mortality rates for each
year of age (x), as in Eq. (4):
𝑚𝑥´ = 𝑚𝑥 + ((𝑀𝑥´ − 𝑀𝑥 ) × (1 − (𝑚𝑥 − 𝑀𝑥 )))
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mx´ and mx, respectively, are the counterfactual and actual mortality rates; and Mx´ and Mx, respectively, at the
counterfactual and actual rates of mortality from RTIs. We then convert these counterfactual mortality rates to
counterfactual risks of dying (qx´) and construct life tables based on these risks.
An alternative measure of the costs of road traffic injuries is the number of Years of Potential Life Lost (YPLL).
The YPLL estimates the average time a person would have lived had he or she not died prematurely and can thus
be used to help quantify social and economic loss owing to premature death. Thus, YPLL from road fatalities per
100,000 births is calculated by sex, standardized for the population´s age distribution to allow comparisons over
time and between groups (Aragón et al. 2008). We calculate YPLL, as follows:

𝑌𝑃𝐿𝐿𝑥 =

𝐷𝑥 × (𝐿𝐸𝑥 − 𝐶𝑥)
× 100,000
𝑝𝑥

Where Dx is the number of road fatalities deaths at age x, LEx is life expectancy at age x, Cx is the average time (in
years) since the last birthday of a road fatality victim of age x, and px is the population of age x. In this formulation,
a road crash is considered premature by (LEx – Cx ) years, the difference between the average life expectancy of
the road traffic victim and the person’s age (Aragón et al. 2008). We calculate the YPLL for the actual number of
deaths as well as the YPLL if road fatalities were reduced.

3. RESULTS
We present our main results in three tables. Table 1, Column (1) lists the age group, column (2) the total number
of deaths from RTIs, column (3) our estimated life expectancy based on these fatalities, column (4) the estimates
of the counterfactual life expectancy assuming a 80% reduction in deaths from RTIs, column (5) the years of
potential life gained due to the reduction in road traffic fatalities (difference columns 4-3), and finally the number
of YPLL averted considering the reduction in road fatalities. Tables 2 and 3 lists the same estimates for males and
females, respectively.
We calculate life expectancy using the data from the Injury Mortality Survey (Matzopoulos et al. 2013a) providing
an estimate of life expectancy at birth of 57.23 years. Note that this is comparable but slightly higher than the UN’s
estimate of 56.46 years for the year 2009 (UN 2019b). There were a total of 17,103 deaths attributable to road
traffic crashes, if these had been reduced, the gains in life expectancy at birth would have been 0.58 years. Gains
to young people are considerable, in particular for the age group 15 to 29 years, where the gains of YPLL is highest
(16,061).
In Tables 2 and 3 we disaggregate the data by sex and calculate life expectancy at birth as 54.91 years for males
and 59.37 years for females. Men were much more likely to die from road traffic injuries than women: 12,942
(75.7%) of all the road traffic victims were male and 4,135 (24.1%) female. Given that a much greater proportion
of RTI deaths are male it is not surprising that men stand to gain much more from a reduction. Our counterfactual
analysis shows, that life expectancy at birth for men would increase by 0.85 years and for women by 0.30 years.
If fatalities from RTIs were reduced this would not only increase the life expectancy for men and women, it would
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also help to close the gap between male and female life expectancy. According our estimates the gap between male
and female life expectancy would be reduced by 14%.
Table 1. Actual and counterfactual years of life expectancy at birth in 2009
2009
Age in years

Total deaths
(RTIs)

0-4

734

5-15

1,041

15-29

5,452

30-44

5,178

45-59

2,762

+ 60

1,270

Unknown
Total

666
17,103

Calculated
actual life
expectancya
57.23
(56.9 to 57.6)
55.14
(54.8 to 55.4)
45.57
(45.4 to 45.7)
33.58
(33.4 to 33.7)
26.25
(26.1 to 26.4)
19.25
(19 to 19.5)

Counterfactual
life
expectancyb
57.81
(57.4 to 58.2)
55.71
(55.4 to 56)
46.11
(46 to 46.2)
33.96
(33.8 to 34.1)
26.46
(26.3 to 26.6)
19.34
(19.1 to 19.6)

Gains life
expectancy
(years)
0.58

Years of
Potential Life
Lost averted
3,204

0.57

3,804

0.64

16,106

0.38

14,690

0.21

7,030

0.09

2,392

47,226

Notes: Data source “The Injury Mortality Survey 2009”, own calculations. a – Actual Life expectancy in 2009 is calculated for each age group
by sex, b – Counterfactual life expectancies are based on calculations with a hypothetical reduction of 80% of road fatalities. 95% Confidence
Interval in brackets

Table 2. Actual and counterfactual years of life expectancy at birth in 2009 for males
2009
Age in years

Males
Total deaths
(RTIs)

0-4

417

5-15

637

15-29

4,215

30-44

4,207

45-59

2,115

+ 60

818

Unknown

534

Total

12,942

Calculated
actual life
expectancy
54.91
(54.4 to 55.4)

Counterfactual
life
expectancyb
55.75
(55.3 to 56.2)

Gains life
expectancy
(years)

Years of
Potential Life
Lost averted

0.85

3,426

52.81
(52.4 to 53.2)
43.24
(43.1 to 43.4)
30.78
(30.6 to 30.9)
23.63
(23.4 to 23.8)
18.19
(17.8 to 18.5)

53.66
(53.3 to 54)
44.05
(43.9 to 44.2)
31.35
(31.2 to 31.5)
23.94
(23.7 to 24.2)
18.32
(18 to 18.7)

0.85

4,396

0.81

23,541

0.57

22,461

0.31

9,690

0.13

2,835

66,349

Notes: Data source “The Injury Mortality Survey 2009”, own calculations. a – Actual Life expectancy in 2009 is calculated for each age group
by sex, b – Counterfactual life expectancies are based on calculations with a hypothetical reduction of 80% of road fatalities. 95% Confidence
Interval in brackets.

In addition to the differences in potential gains in life expectancy, sex differences across all age groups in terms
of changes in YPLL are statistically significant; males consistently lose a greater number of years to crash fatalities
than females.
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Counterfactual YPLL analysis shows that if road fatalities were drastically reduced by 80%, South African males
would gain 66,349 YPLL and South African females would gain 24,744 YPLL (Tables 2 and 3). Young males
aged between 15 to 29 years are the category with the highest gains in YPLL (23,541 years, Table 2). Children
under 4 years old would gain more years of potential life (3,204 years), than people over 60 years old (2,392 years,
Table 1). For both sexes the age category that would gain most in terms of years of potential life lost is age 15 to
29 years with total YPLL gains of 16,106 (Table 1).

Table 3. Actual and counterfactual years of life expectancy at birth in 2009 for females
2009
Age in years

0-4

Females
Total
deaths
(RTIs)
317

5-15

404

15-29

1,237

30-44

971

45-59

647

+ 60

452

Unknown
Total

106
4,135

Calculated actual
life expectancya

Counterfactual
life
expectancyb
59.67
(59.1 to 60.2)
57.55
(57.1 to 58)
47.94
(47.7 to 48.2)
36.37
(36.1 to 36.7)
28.70
(28.3 to 29.1)
20.17
(19.7 to 20.6)

59.37
(58.8 to 59.9)
57.27
(56.8 to 57.8)
47.69
(47.4 to 48)
36.20
(35.9 to 36.5)
28.58
(28.2 to 29)
20.10
(19.6 to 20.6)

Gains life
expectancy
(years)
0.30

Years of
Potential Life
Lost averted
2,872

0.28

3,109

0.25

7,664

0.17

5,761

0.12

3,543

0.07

1,795

24,744

Notes: Data source “The Injury Mortality Survey 2009”, own calculations. a – Actual Life expectancy in 2009 is calculated for each age group
by sex, b – Counterfactual life expectancies are based on calculations with a hypothetical reduction of 80% of road fatalities. 95% Confidence
Interval in brackets.

Since the data are only available by age and sex and not by age and race or location, we cannot comment on the
specific effects of RTI reduction by race or location. We can only make the following general observations. The
majority of the fatalities (79.8%) were black, this corresponds to the share of blacks in the total population (79.3%).
Thus, it appears that the majority black population is no more at risk from RTIs than other population groups in
South Africa. The location information suggests that most part of the fatalities occurred in rural areas (59.8%)
(Matzopoulos et al. 2013a).

4. DISCUSSION
Our estimates suggest that RTIs significantly reduce life expectancy and contribute to YPLL. While other injury
related deaths have declined, the number of road traffic deaths has remained fairly constant since the late 1990s
(Pillay-van Wyk et al. 2016a; Prinsloo 2019), reflecting that the implemented strategies are not working. In this
section we present a discussion of the burden that RTIs place on South African society, the most promising
strategies to reduce this burden and why current strategies are failing to achieve the desired targets.
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High numbers of traffic injuries and deaths translate into high human costs. Injuries cause pain and suffering to
the individual and lead to loss of income. Considering that 51% of the victims are younger males (age between 15
to 44 years), i.e. a group with high earning potential, (temporary) loss of income increases the risk of poverty for
the affected households. In addition to the individual’s pain and loss of income, the psychological trauma of losing
a child, a spouse or other close family member can disrupt family stability (Verster und Fourie 2018). The high
prevalence of injuries and death on the roads therefore place a high socio-economic burden on South Africa and
for 2015 the total cost of road traffic injuries was estimated to be ZAR 142.95 billion (approximately EUR 7.3
billion) (Verster und Fourie 2018). This is a large number, but how can this be put into context? Cost estimates
depend on a number of different assumptions, such as which price to put on life and injury and which discount rate
to use. So far health economists have not developed a standard method of calculating these costs (Friedman 2020).
One simple way of comparing cost estimates across countries is to express them as a percentage of national output
(for a discussion see Wijnen et al. 2019). This suggests that RTI costs are equal to 3.4% of South Africa’s gross
domestic product (GDP). This is one of the highest estimates when compared to other country studies (Du Plessis
et al. 2020; Wijnen et al. 2019).
Thus, RTIs place considerable burden on South Africa’s society and health care system which is already faced
with a number of other public health challenges, such as HIV/AIDs, tuberculosis, injuries resulting from violence
and, more recently, Covid-19. If current trends continue, by 2040 RTIs could become the third leading cause of
death in South Africa (Foreman et al. 2018). In many ways RTIs are a lesser societal challenge than communicable
diseases or violence because there is considerable knowledge regarding road safety interventions. The WHO
(WHO 2017) provides a technical package on road safety and lists the main risk factors for RTIs: Speed, drink
driving, helmet wearing, seat-belts, child restraints, road infrastructure and vehicle safety standards. A number of
interventions are highly effective in reducing mortality rates: seat belt usage reduces fatality rates by 40%, helmet
usage by 36%, alcohol limit enforcement by 25%, enforcement of speed limits by 14%, better preparation of novice
drivers (i.e. graduated licensing scheme) by 20% and building better road infrastructure by 15% (effectiveness
rates based on the literature review in (Symons et al. 2019). Daniels et al. (2019) conducted cost-benefit analyses
(CBAs) for 29 road safety measures in three different scenario's. Different assumptions of prices and expected
effects suggest that 14 measures remained cost-effective in all scenarios, these include enforcement and campaigns
on seatbelt wearing, installation of speed bumps and treatment of high risk sites.
Daniels et al. (2019) focus on EU countries but could provide a benchmark for a South African study. This is
important, because as Wesson et al. (2016) point out there is little knowledge so far on which interventions would
be (1) most effective in reducing RTIs and (2) cost effective in South Africa. In their cross-country comparison
(Symons et al. 2019) focus on reducing RTIs for young people and conduct a benefit-cost analysis of a policy
package (increased seat belt and helmet usage as well as improved enforcement of alcohol rules and speed
restrictions). For the 75 countries in their study they find benefit-cost ratios (BCRs) ranging from 1.4 to 10.9 where
South Africa has the 12th highest BCRs (personal communication with John Symons). In her study on South Africa
Prinsloo (2019) also focuses on interventions targeting the young. Since younger drivers pose particularly high
risks to themselves and others, one of the recommendations is that South African younger drivers would benefit
from a Graduated Drivers Licensing (GDL) system. This system gradually exposes the new driver to complex
driving situations in a safe manner and has shown to reduce the risk of fatal crash or serious injury in New Zealand,
United Sates and Australia (Bates et al. 2014). The main difference from the current licensing system in South

8

Africa is that after the learning phase, the driver receives a provisional license (e.g. with night driving restrictions)
for a while instead of a full open license. More generally, Prinsloo (2019) suggests that in South Africa the main
challenge is the incorporation of human, vehicle and environment factors during the pre-crash, crash and postcrash phase (Haddon, 1968) and that a systems approach is needed to reduce risk exposure, preventing the
occurrence and reducing the severity of an injury. A closer collaboration between the Department of Health, the
Department of Transport and other public and private agencies is therefore crucial to establish partnerships to
design and implement sustainable interventions (Prinsloo 2019).

Figure 2: Deaths by road user category in South Africa

Source: Road Traffic Management Corporation (RTMC), 2016

One of the few studies on middle income countries in Asia and Eastern Africa also confirms the cost effectiveness
of road safety interventions (Ralaidovy et al. 2018), however, for maximum impact policy packages should be
specifically designed to the South African situation. Figure 2 provides a breakdown of the causes of death by road
user category, about 45% of victims are car drivers and passengers and 38% are pedestrians. The number of deaths
due to bicycle, moped and other two wheelers is relatively low (4%). Thus, in the first instance road safety
strategies should focus on making roads safer for car drivers and pedestrians. The main causes of South Africa’s
poor road safety outcomes have been identified as risky behaviour by pedestrians, drink driving and low seat belt
use. Risky behaviour is often caused by insufficient infrastructure, such as few pedestrian crossings and no
sidewalks, while the other two issues are due to poor choices, in 2016 seat belt use is only at 33% and almost 58%
of all road deaths were attributable to alcohol (WHO 2018). Recent evidence suggests that alcohol restrictions may
be reducing RTIs. As an effort to control the spread of Covid-19, and also to reduce the high levels of interpersonal
violence during the pandemic, in mid-March 2020 South Africa imposed strict measures for alcohol sales and
during national lockdown the sale of all liquors were forbidden. Early reports confirmed a significant reduction in
trauma unit admissions for alcohol-related injury, which might include reductions of road traffic injuries as well
(Isaacs 2020); (Matzopoulos et al. 2020).
More generally, legislation to mitigate key risk factors is important and South Africa has legislation covering all
important aspects (speeding, drink driving, the use of helmets, seat-belts and child restraints) but enforcement rates
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are judged to be mediocre in an international comparison (WHO 2018). One important area of policy improvement
is therefore more stringent enforcement of existing rules. Take the example of speeding and other traffic offences:
Payment of fines are poorly enforced, traffic authorities acknowledge that fewer than 20% of fines are paid in the
time frame set (AARTO, undated as cited in Du Plessis et al. 2019a). Experimental evidence suggests that payment
rates could be improved when motorists are offered the option of a discount on timely payment (Du Plessis et al.
2019a). However, better enforcement may not fully solve problems of compliance, since this is not only influenced
by the risk of detection and the monetary and legal consequences, but also by social norms (Du Plessis et al. 2020).
There is limited knowledge on social norms regarding road usage but recent survey evidence suggests that many
non-payers of fines believe (1) the police to be corrupt, (2) that not all road users are treated fairly and (3) that
many motorists do not pay their fines and experience little or no consequences. These beliefs influence values,
norms and eventually, behaviour (Du Plessis et al. 2019b).

5. CONCLUSION
Our study provides a detailed picture of the impact of road fatalities on the life expectancy of South Africans.
Using data from the Injury Mortality Survey (Matzopoulos et al. 2013b; Matzopoulos et al. 2015a) we estimate
the mortality rate from RTIs to be about 33 per 100,000 inhabitants. RTIs therefore pose a considerable public
health challenge in South Africa. The typical victim is young and male, almost one-third of deaths were recorded
among men aged between 15 and 29 years. An 80% reduction in mortality due to RTIs could have a substantial
impact on life expectancy and YPLL, in particular for men, they could live an additional 0.85 years and females
0.30 years. In total, road traffic crashes account for 66,349 and 24,744 YPLL for males and females, respectively.
This is consistent with results seen worldwide in which males have significant higher motor vehicle crash and
deaths rates than females, and young adults are the highest-risk age group for motor vehicle mortality (Chandran
et al. 2013). Our estimated potential gains in life expectancy and in YPLL are comparable to other studies
calculating potential for a reduction in road traffic fatalities to zero for Brazil (life expectancy is reduced by 0.8
years for males and 0.2 years for females (Chandran et al. 2013) and China (life expectancy is reduced by 0.54 for
males and 0.28 years for females (Li et al. 2017).
The good news is that there is considerable knowledge regarding road safety interventions and many countries
have managed to reduce RTIs. For example the WHO (WHO, 2017) provides a technical package on road safety
and a number of studies examine the (cost) effectiveness of road safety interventions in different countries. To our
knowledge there is no assessment of the (cost) effectiveness of interventions in South Africa. Such an assessment
would provide the evidence on which a countrywide road safety strategy. Based on our discussion the interventions
should most likely be targeted at the main risk factors for RTIs: Seat-belt wearing, Speed, drink driving, young
drivers (graduated drivers licensing) and road infrastructure. Since interventions have been shown to be highly
effective in other countries a 80% reduction of deaths due to RTIs appears to be feasible. The bad news is that
despite this knowledge and a public commitment to reduce RTIs in the government’s National Road Safety
Strategy (Arrive Alive 2010), RTI rates per 100,000 have not been reduced over the past decade. While South
Africa has got comprehensive road safety legislation, these laws are poorly enforced. However, as studies by
economists at Stellenbosch University suggest, stricter enforcement may only be part of the solution. Compliance
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does not only depend on the risk of detection and the monetary and legal consequences, but also on social norms
that guide behaviour (Du Plessis et al. 2019b; 2020).
In summary, our analysis and discussion suggest that RTIs are a considerable public health burden in South Africa
but that cost-effective interventions exist to reduce RTIs. The choice and effectiveness of interventions are largely
shaped by factors outside the health system (Wesson et al. 2016) and this calls for more interdisciplinary research
to develop an improved road safety strategy for South Africa and to document and evaluate its impact.
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6. APPENDIX
Data Quality
Originally, we set out to compare the actual time series data on life expectancy with a counterfactual trajectory
assuming a reduction in RTIs (similar to the analysis by (Sharkey und Friedson 2019; Symons et al. 2019).
However, at the data collection stage it became obvious that time series data from Statistics South Africa and other
sources were insufficient for such an analysis. In order to measure population health and calculate life expectancy,
the mortality data must be reliable, valid and comparable. To illustrate the data problems take the estimates of life
expectancy, these can vary by over 10 years for the same point in time, depending on the data source used (Stats
SA 2009); (UN 2019a); (WHO 2014); (WorldBank 2019). These data discrepancies persist despite various South
Africa initiatives that have identified and addressed data deficiencies. The completeness of death registration has
considerably improved (Bradshaw et al. 1998); (Dorrington et al. 2001); (Dorrington et al. 2004); (Prinsloo et al.
2017)) and recent estimates indicate that completeness for persons aged more than 2 years is about 90%
(Dorrington et al. 2014); (Prinsloo et al. 2017). However, there are still concerns about the quality of data relating
to the cause of death, namely, misclassification of injury deaths (Matzopoulos et al. 2013a; Matzopoulos et al.
2015b);

(Pillay-van Wyk et al. 2016a)). Previous studies (Chokotho et al. 2013) reported a consistent

underrepresentation of deaths on official data sources, namely of pedestrians deaths, while passengers deaths are
overrepresented in the police data when compared to the Injury Mortality Survey data. Other authorities such as
RTMC, also use police data, but the proportions released by the RTMC (2008) are closer to the Injury Mortality
Survey, suggesting that RTMC might be aware of the underreporting of the police data and use some statistical
modelling to generate adjusted estimates. Although these estimates may still underrepresent the extent of
pedestrian deaths (Chokotho et al. 2013).
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