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Preface

Panda (Pandemic ~ Data Analysis) is a multidisciplinary initiative seeking to inform policy choice
in the face of COVID-19. All choices entail trade-offs, yet we see few signs of such trade-offs
being evaluated coherently by policymakers and their advisors—globally. Our initial research
project seeks to measure the benefits and harms of South Africa’s lockdown policy.

Currently, we employ a “years of lost life” approach to comparing benefits and harms. This
avoids the false dichotomy of “lives versus the economy”. Viruses kill. But the economy sustains
lives and poverty Kills too.

Our latest estimate is that South Africa’s lockdown will cause a loss of life at least 30x
greater than the loss of life it stands to prevent.

It would be no exaggeration to say that each week of continuing lockdown will, in the
long run, result in more loss of life than the virus itself. In the face of this, economically
restrictive lockdown measures should be discontinued immediately.

Our analysis can be summarized as follows:

1. Lockdown aims to save lives by preventing overburdening of the healthcare system.

2. The impact of the virus is heavily skewed towards already ill elderly people and those
with severe comorbidities. The impact of the virus on the vast majority of the population,
particularly the economically active and school children, has been massively overstated.

3. Emerging data show that the years of lost life from potential overburdening of the
healthcare system is a small fraction of what it was originally conceived to be when most
lockdowns were introduced.

4. In contrast, the impact of extended lockdown on years of lost life of the population is
staggering, overwhelming its benefits.

The work we present here expands mainly on the last of these assertions. We estimate years of
life lost owing to economic contraction caused by South Africa’s lockdown to conservatively be
approximately 14 million years. In contrast, we estimate the years of life lost to avoidable
overburdening of health resources to lie in the range of 25,335 to 445,901. (The latter should
not be confused with the number of COVID-19 deaths expected, which is much lower.) We
derive our 30x multiple above by taking the low point of the economic contraction effect and
dividing by the high point of the overburdening effect. Under a less conservative view, this
multiple would be substantially higher.



Our methods and assumptions will no doubt be challenged, but the gap any challenges need to
overcome in order to reverse this conclusion is enormous.

We also address the salient questions of HIV and TB—our sense is that neither will present as
substantial comorbidities, so that our second assertion regarding deaths being skewed to the
old and infirm is not threatened.

Implications

Decisions made by governments in relation to COVID-19 should ... take account of health
system capacity, their commercial sector’s health and the extent to which fiscal and monetary
policy can realistically mitigate fallout from actions taken to protect health systems. They should
balance the loss of life from COVID-19 overburdening their health systems with the loss of life
expectancy flowing from the long-term economic impact of lower incomes that result from
restrictive lockdown measures.

Middle-income nations need to tread particularly carefully, as a substantial portion of their
populations are separated from poverty by the slimmest of margins. Their governments are also
far more constrained fiscally and administratively to compensate for adverse economic
situations. Consequently, even small changes in incomes can have a big impact on life
expectancies.

Countries where the economic impact on life-years of a full lockdown would be much larger than
that of the virus should devise different strategies:
e A smarter form of lockdown is advised, incorporating measures to protect the very old
and very sick.
e Restrictions on economic activities should be limited to mild policies, such as bans on
large gatherings.
Children should stay at school.
Measures with negligible economic cost should be considered—such as mask-wearing
and non-coercive public appeals for personal distancing and handwashing.

Our team’s approach

Panda’s technical team brings to bear knowledge from the fields of actuarial mathematics,
economics and medicine and is continually recruiting. Membership is on a volunteer basis and
independent of any institutions or political parties.

We will continue to refine our work and welcome criticism. We have sought to make our models
“as simple as possible, but no more so”, rejecting refinements that do not affect the ultimate
answer. We aim to disclose everything that a skilled reader might require to understand and
reproduce our results.



Methodology

Usage of the model

The model is designed to show a potential range of mortality impacts as a result of individuals
losing income. Comparing the impact range, with a Year of Lost Life metric, can help
policymakers and the public contextualise the trade offs made during this public health crisis.

Assumptions and limitations of the model

This model was built to be simple and practical, relying on as few assumptions as possible
which would drive the result. While the method is laid out in details below and the results can be
replicated; there are three key assumptions driving the output of the model:

The mortality impact on the population as a result of reducing incomes caused by
lockdown.

The number of likely COVID-19 deaths. For this model we rely on existing models—in
particular the model from the Actuarial Society of South Africa (ASSA)—until such time
as we have produced our own model.

The likely additional loss of life due to hospital overcapacity.

Given how sensitive the result is to (1.) above, a range of outputs have been produced. None of
the outputs in the range change the conclusions of this model.

This model excludes the following impacts of COVID-19 and lockdown:

1.

There is also cross-country variance of death rates within age groups, due to other
known risk factors, discussed later, that differ between countries. This variance is
well-accounted for by the conservative total deaths assumed from the current SA
models. This means any slight variance within the confidence interval of YLL is
immaterial as both total YLL with and without lockdown numbers are driven by a
conservative base death number.
Non-income related changes in mortality as a result of lockdown, including, but not
limited to:

a. Delayed cancer diagnoses during lockdown

b. Lower vaccination adherence

c. Lower road deaths and murders

d. Lower diagnosis of other treatable diseases, including TB



e. Impact on mortality from mental health deterioration as a result of lockdown
3. This model does not draw a link from a reduction in GDP (recession, depression) to a
mortality outcome. Rather it quantifies a mortality impact on individuals within the
population as a result of lower incomes.
4. Therefore, all other impacts from changes in GDP are ignored, some of which may have
an impact on total lives lost; including:
a. Fewer potential road deaths from a smaller economy (fewer cars on the road
effect)
b. + Increases in crime and lawlessness not already captured in the mortality
changes with income
c. The impact of fiscal constraints on the government to support the most
vulnerable
5. There is also a mortality impact correlated with different levels of education. The model
does not model the impact on worse likely long-term education outcomes of children as
a result of poorer nutrition and early childhood development; as well as the potential
longer-term impact of closing schools for an indefinite period.
6. The model does not assume that a future death is worth less than a present death. As
such, the potential phenomenon that there is a ‘time value of time’ is ignored. We believe
this is a philosophical debate.



Introduction

Before we confront the cold logic of actuarial mathematics, it is worth pointing out that any life
lost is a tragedy for all involved. The purpose of this work is not to trivialise or diminish the value
of any individual who dies. Net harm analyses are ethically fraught, but necessary to inform
choices that must be made in order to reduce harm at a societal level. We must also sympathise
with the policymakers whose lot it is to negotiate such choices.

Throughout, by “lockdown”, we mean the highly restrictive form of the phenomenon that is in
place in South Africa, including its level 4 and 3 forms.

The primary concept used in this analysis is called “years of life lost”. The years of life lost when
someone dies from some impact corresponds to that person’s remaining life expectancy at the
point when that impact occurs. We can sum this measure across a population to estimate the
aggregate years of life lost (YLL) to an impact. We are interested in two impacts—the impact of
COVID-19’s potential to overburden our healthcare system and the impact of economic
contraction stemming from lockdown.

This class of measure is used extensively to assess the effects of health policy choices, for
example when trying to allocate scarce healthcare resources to addressing the burden of
communicable diseases. The basic formula for YLL, is:

YLL=NxL
where:
e N = number of deaths
e L =remaining life expectancy at age of death in years

We estimate the YLL associated with each of the two impacts to assess the wisdom of
continuing with the current state of lockdown.

Benefits of lockdown

Lockdown is premised on a strategy of ‘flattening the curve’. The idea is that it spreads the
deaths expected from the virus over time, so that the hospital system is not overburdened.

It saves lives to the extent that avoidable deaths are prevented, and those that cannot be, are
shifted out over time as not to burden the healthcare system.

Estimates of deaths avoided are a function of epidemiological forecasts—in particular of the
number of serious cases that will emerge—and of the capacity of the healthcare system to deal



with them. We propose a ) measured range of deaths prevented by avoiding overburdening,
deriving from it an estimation of the years of life lost to overburdening (YLLO).

Our current range of estimated YLLO, which represents the years of life saved by lockdown, is
25,335 to 445,901.

Harm from lockdown

Lockdown has caused a sharp contraction in production and exchange in the economic system,
some of which will likely only recover over years rather than weeks or months. The temporary
and permanent aspects of that contraction have an impact on the ability of millions of people to
make a living.

Reduced income has long been known to cause a material decrease in life expectancy. We
deploy methods from the insurance industry and poverty studies to estimate this decrease. This
decrease in life expectancy is then used to calculate the YLL due to the economic impact of
lockdown which we will call YLLE.

Our current conservative estimate of YLLE, which represents South Africa’s years of life lost to
lockdown shown in the table below, with our best estimate being approximately 14 million YLL.

Excess Mortality

(EM) Scenario Estimated YLL Lowest Multiple
2.5% EM for 10 years 3537757 8,0
5% EM for 10 years 7 062 282 16,0
10% EM for 10 years 14 072 034 31,8
15% EM for 10 years 21 030044 47,5
2.5% EM indefinitely 20973 885 47,4
5% EM indefinitely 41413 392 93,5
10% EM indefinitely 80 785 950 182,5

The Lowest Multiple column indicates the relative cost of YLL due to lockdown to the best case
scenario of YLL benefit from lockdown.



Quantifying years of lost life

Calculating years of lost life from overburdening (YLLO)

There are two stages in calculating YLLO:

1. Calculating YLL for an average COVID-19 death, combining the proportion of deaths
and average life expectancy per risk group.
2. Calculating YLLO, i.e. increased deaths without lockdown.

Calculating YLL for an average COVID-19 death

Globally, it is apparent that two factors have a central influence on the impact of COVID-19 on a
population—population age structure and comorbidity prevalence. The older the group and the
worse their comorbidities, the worse their prognosis becomes. Conversely, younger age groups
with no comorbidities experience a negligible impact. Their survival probability is essentially
almost 100%.

Using actuarial models of life expectancy for different ages and those living with comorbidities in
South Africa, we apply emerging death rates per age band to the age distribution in the country.
This results in an estimate for the average expected years of life lost per COVID-19 death in
South Africa. Finally, this is multiplied by the total deaths in different scenarios, where the
underlying distribution of deaths can be expected to remain the same, and result in the YLLO
scenarios.

The data for COVID-19 deaths in a South African context remains sparse with just 131 deaths
having occurred in the first 60 days of the epidemic. As more deaths and hospitalisations
emerge we can place more emphasis on that data, but until then we need to draw inferences
from global data.

New York State and New York City (NYC) have done by far the most testing, and have the
highest number of positive cases and deaths to date. Their data is accessible and as clean as
we can hope for, so many of the conclusions are drawn from this dataset. Other death data from
countries in more advanced stages, as well as detailed comorbidity data from ltaly is used to
support this data.

In order to apply the New York data to a South African context, it is important to understand the
COVID-19 mortality rate between different age groups and then overlay these mortality rates to



get a potential spread of deaths across the South African population by age, despite South
Africa having a slightly higher prevalence of diabetes and hypertension.

Please Note: We only use the NYC data to give us an indication of the potential spread of
COVID-19 deaths in South Africa across age bands. The NYC experience plays no role in
determining the absolute number of deaths expected from COVID-19 in South Africa.

We followed the NYC approach while the South African data were sparse. As we approach 200
COVID-19 deaths in SA, we can begin to fit the age spread of COVID-19 deaths using the SA
data. For conservatism, we use the highest YLL from both datasets to determine the answer.

New York City Method

This source data from New York City was used to derive the deaths per 100,000 in New York
City.

At 30 April 2020, the death rate per 100,000 by age band showed an exponentially increasing
risk with age. This can be seen in the graph below, which highlights the low risk of death for
under-65s.

Rates by Age

Rate per 100,000 people

Cases  Hospitalizations  Deaths

0-17 years 18-44 years 45-64 years 65-74 years 75 and older Citywide total
years

" NYC.gov. 2020.
2NYC Data. 2018.



https://www1.nyc.gov/site/doh/covid/covid-19-data.page
https://www.baruch.cuny.edu/nycdata/population-geography/pop-demography.htm

There will be more deaths in New York City and elsewhere in the coming days and weeks. For
the purposes of this exercise, we are interested in the distribution of these deaths across age
bands. We do not expect these further deaths to change this distribution that much.

South Africa’s age demographics are markedly different from New York City’s, and the relative
proportions are shown below:

South Africa and New York

Population Spread
B South Africa [l New York
50.00%

40.00%
30.00%
20.00%
10.00%

0.00%
0-19 20-44 45-64 65-75 Over 75

Age Band

Proportion of deaths per age group in South Africa

To avoid misinterpretation, we note that the above death data is reported per 100,000 of
population and not per 100,000 cases or infections.

The data available from New York City shows the deaths per 100,000 population in fairly wide
age ranges. In order to estimate the potential proportional spread of deaths in South Africa with
our own age distribution, we calculated the smoothed deaths per 100,000 population in more
granular five-year age bands. The graph below demonstrates this curve, which resulted in the
same number of estimated total deaths in New York City and is a good approximation of the
potential deaths per 100,000 population by five-year age band.

3 Stats SA. 2019.
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https://www.statssa.gov.za/publications/P0302/P03022019.pdf
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Applying this to the South African population suggests that the death experience in South Africa
will be spread across age groups as follows:

Proportion of Deaths vs. Age
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Observed experience in South Africa fits this, with approximately 40% of deaths being below the
age of 65 in our model and in reality.
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Calculating the years of life lost per COVID-19 death

Prevailing data suggests that years of life lost when a person dies from COVID-19 depends
primarily on that person’s age, gender and number of serious comorbidities. We draw our
assumptions for this from observed experience in other countries.

It is clear that COVID-19 patients with severe comorbidities have worse clinical outcomes than
those with no known comorbidities. Data from 14 April 2020, showed that in New York City,
97.4% of deaths occurred in patients with at least one comorbidity, including diabetes, lung
disease, cancer, immunodeficiency, heart disease, hypertension, asthma, kidney disease and
Gl/liver disease.* ®

Italian data present a very similar story, with 96.4% of deaths occuring with one serious
comorbidity present and 60.9% with three or more.®

The lItalian data gives us a good idea of the proportion of people who have underlying
comorbidities. As of 28 April 2020, the proportion of comorbidities by sex for fatal cases is as
follows:

Comorbidities [Male Female
0 4.54% 2.36%

1 14.87% 13.61%
2 21.30% 21.73%
3+ 59.29% 62.30%

Using this information we can estimate the excess mortality (EM) of those dying with Covid-19.

Life insurers typically place EM loadings on insurance applicants based on comorbidities. The
loading depends on the age of the applicant, with younger applicants receiving a lower EM
loading. With increasing age, these conditions become more difficult to control with medication,
and complications often develop, which explains increasing EMs with age.

The following table shows the EM loading per comorbidity. Naturally the EM differs per actual
comorbidity in practice (with less severe pre-existing conditions getting lower or no EM loadings
and vice versa) however the figures used below are appropriate averages to use based on the
types of comorbidities linked most commonly with COVID-19 deaths.

4 NYC.gov. 2020.
5 World Meters. 2020.

6 |stituto Superiore di Sanita. 2020.
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https://www1.nyc.gov/assets/doh/downloads/pdf/imm/covid-19-daily-data-summary-deaths-04152020-1.pdf
https://www.worldometers.info/coronavirus/coronavirus-age-sex-demographics/
https://www.epicentro.iss.it/en/coronavirus/bollettino/Report-COVID-2019_23_april_2020.pdf

Age Band Excess Mortality per Condition
20-30 50%

30-40 100%

40-50 150%

50-60 200%

60-70 300%

Over 70 350%

In addition, when more than one comorbidity is present in a single applicant, the effect is not
additive. In order to take this into account, the sum of EM loadings is increased by a factor of
10% where there are 2 comorbidities and 20% where there are 3 comorbidities.

Combining all this information together means that we can get a weighted average comorbidity,
by both age band and gender, for COVID-19 deaths.

Key Assumption: in the absence of data, we are assuming the mixture of additional
comorbidities is consistent across age bands.

Weighted EM (Weighted EM
Age Band Males Females
20-30 138% 143%
30-40 275% 286%
40-50 413% 429%
50-60 550% 571%
60-70 700% 700%
Over 70 700% 700%

Please Note: These EM loadings are typically used in a life insurance context for comparison
with a peer group with zero heavy comorbidities. As the general population ages, it becomes
increasingly common to find comorbidities in the general peer group, so at older ages the
additional EM wouldn’t be as severe as suggested by life industry loadings. In order to
compensate for that, we both capped the total EM at 700% at the older ages (despite the
method suggesting higher) and set the life expectancy at a minimum of 1 year in cases when
the model projected a sub year life expectancy at the older ages.

Based on these excess mortalities applied to an underlying population life table (ASSA, 2016),
we can determine the expected life years per person in each age band and sex. We weight the

13



numbers 60% towards the male figures to get a weighted average, based on the observation
that more COVID-19 deaths are attributable to males.

YLL per COVID-19 Death

2024 2533 30-34 3530 4044 4549 50-54 5559 G064 6569 TO-T4 7579 Bl+

e 1] b YLL FEMMme F

The vertical axis represents the life expectancy in years, with age at death on the horizontal
axis. For example, a COVID-19 death at age 40 would have a life expectancy of approximately
11 years for males and 15 years for females.

As explained before, based on the NYC distribution of deaths by age, and taking into account
the age demographic of the South African population, we estimated the distribution of

COVID-19 deaths for South Africa.

We can then build a weighted average of YLL per COVID-19 death by applying this distribution
to the YLL calculated per age above.

This gives us an estimate of 4.9 years of lost life per COVID-19 death.
South African Method
We gathered the COVID-19 data for South Africa from COVID-19 Stats SA.”

We could directly determine the spread of COVID-19 deaths for SA from this data (effective 10
May 2020). The age-bands are presented in 10 year-decrements, so we conservatively assume

" COVID-19 Stats SA. 2020
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https://corona-stats.mobi/en/ZA/national.php

that the deaths in 5-year bands are split 50/50 within the 10-year band. This is conservative
since we would expect deaths per band to increase with age.

Ages Proportion by Age
0-4 0,0%
5-9 0,0%
10-14 0,0%
15-19 0,0%
20-24 0,4%
25-29 0,4%
30-34 2,5%
35-39 2,5%
40-44 7,8%
45-49 7,8%
50-54 9,4%
55-59 9,4%
60-64 12,2%
65-69 12,2%
70-74 11,4%
75-79 11,4%
80+ 13,0%
Total 100%

Using this age spread we calculate a YLL per COVID-19 death as 5.8 years per death. Given
that this is the more conservative number, we use this to estimate total YLL.

Total years of life lost from COVID-19

We use the following three estimates, combined with the average YLL to get the total YLL:
1. Internal estimate: 20,000 COVID-19 deaths (still in development)
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2. Current New York City deaths translated directly to SA and applying NYC population
fatalities to South African demographics: 40,000 deaths
3. “Low Road Scenario” of COVID-19 deaths from the ASSA: 88,000 deaths

Based on the potential total of COVID-19 deaths we might experience in South Africa, the sum
total of COVID-19 deaths could amount to the following.

Potential Total Deaths Deaths Total YLL

Scenario 1 20,000 115,500
Scenario 2 40,000 231,000
Scenario 3 88,000 508,200

A few observations regarding these numbers are in order. We find the ASSA Low Road
scenario to be highly implausible. It entails 1,500 deaths per million of population. Many
European countries are clearly well past their epidemic peaks and not experiencing any
resurgence of deaths as they relax their lockdowns. Spain, for example, has a similar population
size to South Africa. lts death toll stands at around 25,000 and its current rate of daily deaths is
less than 300 per million, despite its lockdown having been substantially eased. When all is said
and done it would be surprising if its cumulative death rate exceeded 600 per million, which
would be one of the worst in the world.

Applying our age-based fatality and population estimates from above, South Africa should
expect one third of Spain’s rate of deaths, or 200 per million. This would imply around 12,000
deaths, and this works off one of the worst country experiences in the world. Performing the
same calculation on ‘no-lockdown-Sweden’, also past its peak, we would estimate fewer than
8,000 deaths for South Africa. Using past-peak Iran as a proxy we arrive at 5,000. This adds
further weight to our suspicion that projected deaths are still being wildly overestimated.
Combined with an observation that no country’s epidemic has ever manifested as exponential,
we tentatively surmise that the attack rates employed in these models are way too high and that
the entire model class being applied is inappropriate. If we are correct, then our analysis of
lockdown’s ratio of harms to benefits will move from overwhelming to infinite.

So far, South Africa’s age distribution of deaths is very close to what our simple age-based
approach implies, leading us to believe that models estimating more than 20,000 deaths for our
country may be well overblown. In relation to this, it is worth remembering that our lockdown
was introduced when estimates of total deaths were in the order of 350,000.

Implicit in this perspective are the following observations:
e TB is not showing up as a risk factor. It is noteworthy that Indonesia, which has a more
advanced epidemic and high TB prevalence is not exhibiting high TB-related fatalities
either.
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e HIV, managed or unmanaged, is not showing up as a risk factor. In relation to our
population of people who are old and very sick (numbering in the hundreds of
thousands), our unmanaged population of HIV cases is in the range of 1.5 million to 3
million. If these represented highly at risk people, they would be representing a majority
of deaths by now, which they aren’t. Indeed, it appears that the rate of prevalence of HIV
among South Africa’s deaths is below the population prevalence rate, though it needs to
be noted that we are dealing with very small samples.

e Socioeconomic factors seem to be inversely correlated with aggregate fatality rates, after
adjusting for age distributions. This may be a story of epidemic progress being slower in
poor countries, but as time passes this explanation begins to look weak.

Please Note: Our headline ratios do not use this number, but the Scenario 3 value. We are
developing a model using an entirely different approach from the conventional epidemiological
models that have led the world to implement such strict lockdowns, and intend to publish details
in due course. For the time being, we are putting up our 20,000 estimate as a marker, with a
likely reduction or decision that it is the top of our range.

Contextualising the death counts

South Africa’s current rate of mortality is approximately 9.2 deaths per 1,000 population per
year. With a population of 58.7 million, this implies annual deaths of approximately 540,000.

According to Stats SA, 55% of total deaths (297,000) result from noncommunicable diseases,
33% (180,000) from communicable diseases and the remaining 12% (63,000) from non-natural
causes. 45,000 COVID-19 deaths would represent 25% of the deaths from other communicable
diseases.

The Thembisa model estimates that 89,000 South Africans died of AlDS-related causes in
2017, down from a peak of around 270,000 in 2005.
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Calculating YLLO

It is important to note that the total YLL figures above calculates the impact of the virus, not of
the benefits of lockdown. The point of lockdown is to ‘flatten the curve’, meaning that these
modelled deaths are expected to occur, with some marginal mitigation, with or without
lockdown. We find it implausible that a vaccine or cure will be discovered this year,
manufactured in massive quantities and distributed before the maijority of modelled infections
and deaths have occured.

Whether coercive lockdowns do indeed ‘flatten the curve’ relative to natural popular adaptation
and, if so, by how much, are open questions, and ones that will only be answered in the fullness
of time. It is a deeply difficult problem-set to analyse as there are many variables moving at the
same time—severity of measures taken, testing rates and strategies, prevalence of
susceptibility determinants, density effects and knowledge of the shape of the epidemic’s
natural progression curve. Sweden and non-lockdown states in the United States of America
(USA) will provide useful data points.

Estimating the number of deaths that will be attributable to relative overburdening of the South
African healthcare system is very challenging. In many cities the system is overburdened all the
time, with patients lying in corridors and quite aggressive triage systems in place. We
nonetheless take a generous interpretation, supposing that:
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e lockdowns do indeed flatten the curve, bringing peak death rates down by, say, 50%;
and

e climination of peak deaths avoids a doubling of case fatalities above this 50% level
during the month around the would-be peak.

Gauging from time-distributions of deaths in countries that have passed their peak daily deaths,
we think it is not plausible that extra deaths from overburdening will exceed 20% of total
epidemic deaths, noting that these would include deaths from causes other than COVID-19. We
conservatively apply country-average remaining life expectancy of 26.9 years to these deaths to
derive a measure of years of life lost.

For Scenario 3, our most severe epidemic forecast, this translates into YLLO of 473,500,
approximately equal to that worst case YLL estimate for the epidemic as a whole. We note that
a substantial portion of COVID-19 deaths, particularly among the very old and frail, who
constitute the majority of cases, occur outside of a hospital setting or before they make it to high
care or intensive care units (ICU). These would not be as affected by hospital overburdening,
making our 20% loading even more conservative. We also ignore the potential effect of triage
practices that have anecdotally been undertaken in New York City and Italy, in terms of which
younger cases, for whom hopes of recovery were higher, were given preferential access to high
care and ICU facilities. The effect of this would be to reduce the years of remaining life
expectancy we apply by a large amount. Furthermore, the fatality rates deployed in the
underlying epidemic model already encompass a significant element of the overburdening
effect. Our overall sense is that our worst-case YLLO estimate will decline significantly as we
learn more and apply our minds.

For Scenario 1, our least severe epidemic forecast, it seems likely that local overburdening will
still take place—possibly at a quarter as many places. We thus load the total epidemic deaths
by 5%. Applying the same remaining life expectancy for these deaths we arrive at YLLO of
26,800. Similar observations regarding out-of-hospital deaths and triage practices apply.

Given the number of variables at play, this wide range for YLLO of 26,800 to 473,500 is not
surprising. We hope to refine this measure further as we do more work.

In particular, we expect to pay attention to the time variation of case fatalities in other countries
where hospitals are overburdened. We note that ICU outcomes have been particularly bad, with
survival rates as low as 20% being seen, and that hospitalisation death rates have also been
quite high.
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Calculating YLL from the economic impact of continued lockdown

Economic impact of lockdown

The economic impact in South Africa from the lockdown is severe and will have effects that last
well beyond 2020.

We estimate that the impact of lockdown on the economy will be considerably greater than a
no-lockdown policy in the presence of COVID-19, voluntary social distancing, and offshore
lockdowns.

Lockdowns are a global phenomenon, and the adverse global economic impact on South Africa
would be significant, regardless of domestic lockdown policy. Also, without a lockdown, there
would still likely be a drop in production and exchange activity because a proportion of the
population will voluntarily shelter in place, limit business operations, and reduce social activity.

The International Monetary Fund (IMF) in April forecast global GDP to fall by 3% in 2020.2 It
estimates global GDP fell 1.9% in the 2008/09 recession and so regards this economic decline
as significantly worse.? The IMF report notes however that there are “severe risks of a worse
outcome” and contemplates scenarios in which countries adopt lockdown measures for 50%
longer than anticipated in the IMF’s baseline scenario and in which there is another virus
outbreak in 2021. In a combination of these scenarios, the IMF projects a global GDP
contraction of 6% in 2020 and a further 1.5% contraction in 2021.

Large institutions like the IMF tend to bias their forecasts toward less pessimistic outcomes,
hence we regard the worse case IMF scenarios as more probable and assume global GDP will
fall by 5-10% in 2020.

In the 2008/09 recession, SA GDP contracted by a similar magnitude (-2.2% y/y'®) to global
GDP (-1.9%) as it experienced the same credit and mortgage problems as much of the globe.
Without a state-enforced lockdown, one could expect SA GDP to contract by less than a world
economy experiencing lockdowns in many major economies. The IMF 2020 forecasts are much
more optimistic for peripheral emerging market countries adopting lighter mitigation measures
like Turkmenistan and Indonesia, for example. However, South Africa is a small economy with
strong trade linkages and structural weak growth before the COVID-19 crisis. We therefore
assume that without any state-enforced lockdown, SA would still have experienced a GDP
decline in 2020 of around 5-7%, or 2-3x worse than its global financial crisis (GFC) recession of
2008/09.

We now need to compare the estimated counterfactual ‘no-lockdown recession’ with expected
impacts of a lockdown. South Africa was on full (Level 5) lockdown for five weeks from 26 March

8 IMF. 2020.
® IMF. 2020., Macrobond. 2020.
10 Stats SA, Macrobond. 2020.
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2020 until 30 April. It began Level 4 lockdown on 1 May. We assume Levels 4, 3, 2 and 1 will
each last for two weeks. This means all lockdowns would end by July.

Data to date shows lockdowns have a significant additional detrimental impact on economic
activity and GDP.

Point-of-sale (POS) data in South Africa captured by the card terminal company Yoco in March
and April shows the precipitous decline in small business sales turnovers after the
state-enforced lockdown relative to the self-isolation period before the lockdown.

Impact of COVID-19 on Small Businesses
YOCO
Food, Drink and Hospitality . Healthcare, Beauty and Fitness . Retail

Self Isolation Lockdown Lockdown Lockdown Lockdown
16 - 23 March Announced Week 1 Week 2 Week 3
24 - 26 March 27 March- 2 April 3 - 8 April 9-16 April

% Change in Transaction Value (ZAR)

Lockdown being compared to comparative weeks prior to lockdown
11

The claim that economic activity was already slowing rapidly before lockdowns also doesn’t
appear to be supported by comparing the New York Fed Weekly Economic Index (WEI) with
COVID-19 lockdown stringency measures.'? Economic activity took a sharp downturn after
mid-March as the stringency of measures intensified, suggesting state stay-at-home orders
stopped production and exchange in their tracks, as they intended to do.

" Yoco Technologies. 2020.
12 Oxford University, Macrobond
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NY Fed Weekly Economic Index vs COVID-19 Lockdown Stringency
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The WEI so far has slumped to levels close to 3x worse than during the depths of the 2008/09

recession.

NY Fed Weekly Economic Index
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The sharp contractions in economic activity are not only seen across time within-country, but in
time across countries. Here we compare the stringency of lockdowns and the service sector
Purchasing Managers’ Index (PMI) data for April. An independent estimate for South Africa’s
service sector PMI is not publicly available, however the relationship below estimates a value of
7 given its stringency score of 91.4/100. Sweden (no official lockdown) and China (emerging
from lockdown), each recorded service sector PMIs close to 40. The difference between no
lockdown and an extreme lockdown is substantial even when compared to Sweden and China,
as both countries are heavily exposed to global growth through financial and trade linkages.

COVID-19 Lockdown Stringency (y-axis) vs Services PMI (x-axis)
April 2020
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Cross-country car sale comparisons are also very telling. Compare no-lockdown Sweden’s car
sales below (black line) with much of the rest of stringently locked-down Europe. Most car
markets have simply ceased trading while Sweden, despite having seen a notable slump,
continues to see sales volumes remain well within the range of the past 15 years.
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Not all sectors are affected to the same degree by lockdowns. Some sectors experience a
near-100% decline in revenue, while most services deemed essential keep operating but still
see a varying degree of considerable revenue declines because of supply disruptions and
plunging demand. Some idiosyncratic sub-sectors may see a rise in turnover immediately
preceding or during lockdowns, but the overwhelming tendency seems to be for substantial
revenue declines.

We assume that real GDP falls to 70% of its previous level during the first month of full
lockdowns (South Africa, Spain, Italy) and that this dampening effect on productivity increases
with subsequent months of full lockdown as household savings run out, businesses run out of
capital, more mass layoffs occur, social unrest escalates and investment spending diminishes.

Furthermore, after lockdown, we assume that economic activity does not recover immediately.
This is consistent with previous large economic crises. After the GFC in 2008/09, USA GDP
took two to three years to recover the 2007 GDP highs.™ It is also probable that many damaged
business enterprises cannot immediately begin operating and households who find themselves
unemployed can no longer transform productivity into consumption spending. Working capital
will be needed to get dormant businesses back up and running, but this capital cannot simply be
wished into existence—it must be allocated from somewhere, and capital will be scarce.

Early indications from China are that recovery is indeed sluggish after the lifting of lockdowns.
Reuters recently reported that China Beige Book International, one of the most comprehensive
private sector surveys of the Chinese economy, found that “91% of Chinese companies

13 US Bureau of Economic Analysis, Macrobond
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re-opened shop, but over two-fifths of them are unable to operate at more than 50% capacity,
suggesting many Chinese firms are struggling to resume normal operations.”*

In April, with the country still under mild restrictions, Chinese real estate transactions remained
weak, car sales were approximately 60% of pre-COVID-19 levels, and key indicators of
industrial activity continued to show contraction rather than expansion.'

We assume that following the lockdown, the SA economy will return to 90-98% of pre-COVID-19
GDP levels depending on the severity and length of lockdowns.

Given our assumptions regarding the length and impact of the lockdown ending by 1 July 2020
as well as the improbability of rapid recovery, we estimate SA real GDP in 2020 will fall by
approximately 15%, and by 15-20% should lockdowns persist well into the Q3 2020.

Compared to a no-lockdown counterfactual GDP decline of 5%, our estimates imply that
lockdown will lead to 10-15 percentage points additional loss of GDP in 2020.

National Treasury has estimated in its worst case scenario that GDP could decline by as much
as 16% in 2020, or around 11% more than our no-lockdown estimate. National Treasury has a
track record of persistently overestimating growth and repeatedly shows reluctance to forecast
large deviations from normality. Therefore, Treasury estimates of GDP give us additional
confidence that our 10-15 percentage point estimate is plausible and realistic.

National Treasury estimates that the number of jobs lost during this recession could range from
3 million to 7 million depending on the length and severity of lockdowns. Our empirical work
shows that the percentage of job losses in a recession tends initially to exceed GDP losses. We
therefore estimate an additional initial decline in employment of around 2.5 million to 3.3 million.
Extending the lockdown deep into the second half of 2020 would result in National Treasury’s
pessimistic employment scenario coming into play.

The challenge resulting from major economic crises is that their effects tend to last for many
years. From the 2008/09 recession, it took South Africa’s economy two years to return to its
pre-crisis levels, and overall employment took five years to recover all losses.'® In the same
period, the USA took four years to surpass pre-crisis GDP levels, and six years to match

previous employment levels. In the Euro Area, this took seven years and six years respectively.
17

Recoveries can take a very long time due to policy responses and consequent effects of the
downturn into banking and financial risks which impact the real economy negatively and require
further policy choices that may again hamper recovery.

14 Reauters. 2020.

15 SouFun-CREIS (Real Estate), China Passenger Car Association, Li Kegiang Index (Macrobond), CKGSB Business
Conditions Index

16 Stats SA

¥ Macrobond data
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Depending on economic policies adopted during and after the particular crisis, some
employment and business opportunities may take as long as five to ten years to remerge and
some may never return depending on the nature of a specific crisis or the policies adopted.

The empirical record shows that in the 2008/09 financial crisis and recession in South Africa, the
bottom half of skill and pay grade occupations accounted for nearly 80% of the initial job losses
and also were slowest to recover, accounting for less than 30% of all employment gains from
2008 to 2020. Several of these occupations did not recover to their 2008 peaks for five to ten
years after the recession.®

People with fewer marketable skills and access to capital, networks or experience struggle
hardest to re-enter the job market in the wake of a crisis.

Conservatively, we estimate that, of the jobs lost due to a continuation of lockdown, around
500,000 to 750,000 will be unlikely to return quickly. These jobs indirectly support approximately
two to three million people. The long-term job losses are expected to occur disproportionately
among the lower half of the income scale. This will force mainly people in the lowest
socioeconomic levels into even harder living conditions, and a proportion of people living just
above the poverty threshold will fall into poverty.

In addition, even at the higher socioeconomic classes, there will be a meaningful number of
South Africans who experience a fall in socioeconomic status, though they may not fall into
absolute poverty.

From economic impact to YLLL: Method 1

In South Africa, socioeconomic (SE) class is a strong predictor of mortality (and therefore life
expectancy). Between the very lowest and very highest socioeconomic class, the mortality rate
has a range of 500%. It's noteworthy that this range of excess mortality refers to an insured
population, which in South Africa is a large subset of the general population. In reality the
difference in mortality rate between the highest socioeconomic class and lowest in the general
population would far exceed 500%. We have chosen to use 500% to err on the conservative
side of the estimations.

In other words, the lowest socioeconomic class experiences a chance of death each year that is
five times heavier than the best class.

Life insurers have traditionally used either four or five socioeconomic classes to determine
underlying mortality for pricing life insurance, with the difference between each class commonly
being an additional 100% extra mortality.

18 Stats SA
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Two primary factors are used to measure socioeconomic class typically, namely household
income and level of education. We believe there will be a longer term negative effect on levels
of education into the future but we limited our impact to household incomes. Based on the
economic motivations covered above, we expect approximately 7% of the total South African
population will be forced into extreme poverty. In addition, there will be a significant number of
people who experience a meaningful loss of income, without necessarily falling into extreme
poverty.

Given the shape of the increase in mortality as Household income decreases (steeper at lower
income ranges) it is conservative to assume that at least 10% of the South African population
will experience an increase in relative mortality of at least 100%. To think of this differently, this
would also imply 10% of the population may experience a drop in one level of socioeconomic
class.

It is also conservative to assume that this impact will not be permanent. We model that this
impact is in place for only ten years, after which the pre-crisis mortality experience is
experienced.

We use this as our conservative base case assumption. To illustrate the impact of this
assumption we have run the model with different levels of extra mortality and varied the result
between a temporary (10 years) and permanent impact.

Therefore, in order to determine the YLL for the South African population, we can estimate the
change in life expectancy for the population before and after adding this incremental extra
mortality. Applying this to the South African population results in a total YLL of approximately 14
million.

To illustrate the impact of the scenarios, we produced the following results.

Scenario Estimated YLL Lowest Multiple
2.5% EM for 10 years 3537757 8,0
5% EM for 10 years 7 062 282 16,0
10% EM for 10 years 14 072 034 31,8
15% EM for 10 years 21030044 47,5
2.5% EM indefinitely 20973 885 47,4
5% EM indefinitely 41413 392 93,5

27



10% EM indefinitely 80 785 950 182,5

The Lowest Multiple column indicates the relative cost of YLL lost due to lockdown to the best
case scenario of YLL benefit from lockdown.

It is worth noting that lives lost through the impacts of poverty are going to be harder to measure
and are typically not in the public eye. In addition, the impact on mortality through falling
socioeconomic class, while very real, will not be immediate since there is a lag between falling
incomes and socioeconomic class and actual deaths. Therefore, while there may be a delay in
the deaths from the restricted economy, our estimate of the total YLL remains unchanged.

From economic impact to YLLL: Method 2

In order to challenge the results of Method 1, we approached the same problem using a
different method.

The Preston curve is an empirical cross-sectional relationship between life expectancy and real
per capita income. It is named after Samuel H Preston who first described it in 1975. Preston
studied the relationship for the 1900s, 1930s and the 1960s and found it held for each of the
three decades. More recent work has updated this research.

The Preston curve can be expressed using the following formula.

Life expectancy = 6.6354 * Ln (GDP per capita) + 10.754
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South Africa’s 2018 GDP per capita was $6,374. According to the Preston curve, this would
imply a life expectancy of 68.9 years. South Africa’s actual life expectancy is a few years lower
than this due to the continuing impact of HIV.

However, the Preston curve might give us an idea of a potential change in life expectancy with a
change in GDP per capita. Estimates of the GDP impact of a continuing lockdown on the
economy range from 5% to 10%, which gives a projected life expectancy of 68.5 and 68.2
respectively.

This translates to a loss of life expectancy range of between 0.70 and 0.34 years.

Applying these to the South African population of 58.7 million indicates that the YLL could fall
between 20 and 41 million YLL.

While this method is somewhat crude, it does lend credibility to the results from Method 1, which
conservatively estimate YLL of 14 to 34 million.
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Conclusion

Bringing this all together:
e COVID-19 is expected to cost up to 508,200 years of lost life.
e Lockdown benefits may prevent an incremental 25,335 to 445,901 years of lost life.
e Lockdown is estimated to cost at least 14 million years of lost life.

Comparing the highest, yet least likely, end of the potential YLL from COVID-19 deaths of
445,901 years to a conservative estimate of YLL as a result of economic collapse of 14,000,000
years suggests that the economic impact on lives will be in excess of 30 times greater than
impact of the virus itself.

Even if you disagree with our methods or our parameter choices, what our work surely
highlights is the need for policymakers to assess trade-offs amid the current crisis. Advisors to
government are ethically bound to include estimation of harms from the economic contraction.
Our work proposes proceeding by taking a ‘years of life lost' approach. We estimate that
continuation of lockdown in its current form entails harms that outweigh benefits by a factor of at
least 30x. In light of this, continuing with such a restrictive and economically damaging lockdown
would be a moral outrage.
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Disclaimer

The materials published in this document are provided for general information purposes only
and do not constitute advice. Panda accepts no liability or responsibility whatsoever if any
information is, for whatever reason, incorrect, inaccurate or dated. Neither Panda nor the author
of any work produced by Panda will be liable for any loss, damage or expense of whatever
nature resulting directly or indirectly from access to or reliance on the information contained in
these pages. No warranty is given that any files, downloads or applications available via this
website are free of viruses which may have the ability to corrupt your system. Panda reserves
the right to make changes to these Terms of Use and any information contained on this website
at any time.
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