
Research Note 41 
November 2016 

The impact of a sugar tax on SSBs 
on the prevalence of obesity 

Dr Paula Armstrong, Helanya Fourie and Elize Rich

It is expected that National Treasury will introduce a tax on sugar sweetened beverages (SSBs) from 
April 2017. Econex has considered the international evidence i.t.o. countries that have implemented 
a sugar tax. The evidence is at best mixed and in some countries the tax has already been withdrawn 
(e.g. Denmark).  It is important to consider the potential effects that such a tax will have in South Africa, 
both in terms of health as well as the broader economic effects. Importantly, South Africa has a specific 
health and economic profile and the lessons from the international experience have to take this context 
into account. 

In order to understand how consumer will respond to an increased price for SSBs, one needs to under-
stand the sensitivity to price, income and substitute products. In the South African research to date1 it 
was assumed (based on international studies) that the demand for SSBs are relatively price elastic (i.e. 
price elasticity of demand that is larger than 1). In our estimation of the price elasticity, we found that 
the demand elasticity is in fact inelastic (a value of around 0.8). This has important implications, as a 
more muted consumer response would mean a lower health impact i.t.o. reduction of sugar intake and 
obesity. In what follows, we discuss in some detail the health effects which have been modelled to date 
for South Africa, and we show that there are serious flaws with the analysis and that one has to be careful 
about interpreting the results.

This note has to be read in conjunction with the Economic Note2 where we quantify the economic 
effects of the proposed tax. The aim is to stimulate debate around this issue, based on modelling which 
is specific to the South African case. Any model is open to criticism and it is not possible to model reality 
without some uncertainty, but we have followed best practice internationally in modelling the potential 
effects and trust that this will contribute to the body of research on this issue. 

1

1.   National Treasury, Taxation of Sugar Sweetened Beverages, Policy Paper, 8 July 2016 and Manyema, M., Veerman, L.J., Chola, L., Tugendhaft, A.,  
  Sartorius, B., Labadoarios, D. & Hofman, K.J. 2014. “The potential impact of a 20% tax on sugar-sweetened beverages on obesity in South African  
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* Econex has been commissioned by Beverage South Africa to conduct research on the health and economic impact of the proposed sugar tax. 
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In the 2016 Budget, the Minister 
of Finance announced the intro-
duction of a tax on sugar-sweet-
ened beverages (SSBs) that will 
become effective from 1 April 
2017. The impact of a sugar tax 
depends on (1) if and how con-
sumers would change their SSB 
consumption patterns following 
a price increase; (2) how the 
expected response would affect 
economic growth and employ-
ment; and (3) if the costs to the 
economy can be justified based 
on the decline in obesity that is 
expected to result from the tax.

National Treasury has published 
a Policy Paper3 detailing the 
proposed tax. The Policy Paper 
seems to rely on a study by 
Manyema et al. (2014),4 which 
analyses the potential impact of 
a 20% tax on SSBs on obesity 
in South African adults. It 
argues that “a 10 to 20 percent 
price increase of SSBs may 
be required to translate into a 
meaningful impact on health 
outcomes.”5 

 
In this context it is important 
to understand that the sugar 

tax is an economic policy tool 
intended to achieve a specific 
health outcome, namely 
reduced obesity. It is there-
fore essential to investigate 
the health economics underly-
ing the sugar tax as captured 
in the Manyema et al. paper. 
This research note starts by pro-
viding a brief overview of the 
model used by Manyema et al. 
to predict the impact of the tax 
on the prevalence of obesity. 

It evaluates the statistical 
significance of the study’s 
findings and demonstrates that 
the meaningful impact claimed 
by Treasury is not borne out in 
the statistical results. In fact, 
the study shows that a 20% tax 
on SSBs does not have a statis-
tically significant impact on the 
Body Mass Index (BMI) of indi-
viduals in the 35 – 39 year age 
group, nor for individuals in all 
ranges beyond 45.6  In fact, the 
Manyema et al paper accepts 
that a 20% tax is predicted to 
reduce energy intake by only 
about 36kJ per day. This casts 
doubt on the size of the results 
which they find will follow from 
an average reduction of 36kJ per 
day, i.e. a reduction of over 220 
000 adults to the total number 

of obese adults. In order to test 
the sensitivity of the Manyema 
et al analysis, Econex recon-
structed the authors’ mathemat-
ical model. 

In the third part of this research 
note, we present our sensitiv-
ity analysis of the Manyema 
et al. work where we changed 
some of the economic assump-
tions: (i) the price elasticity 
of demand, and the (ii) pass-
through rate of the tax. The in-
tention is to demonstrate that 
the size of the impact under-
stood by Treasury to constitute 
a “meaningful impact on health 
outcomes” is highly sensitive to 
the values assumed for these 
two variables. 

In the fourth and final part of 
this research note, we use the 
model described in Manyema 
et al. to calculate the impact 
of a reduction of 59-75 kJ in 
daily energy intake.7 The results 
(using the Manyema et al 
model) show that the impact on 
obesity of reducing daily energy 
intake by the specified amount, 
e.g. through a commitment by 
producers, is larger than the es-
timated impact of a 20% tax on 
SSBs. 

1 Introduction 
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2.1 Overview of the method-
ology 

The structure of the Manyema 
et al. model derives from work 
by Briggs et al.8 and Sacks et al.9, 
which use a multi-stage, sequen-
tial approach to study the effect 
of the introduction of a sugar 
tax on adults,10 by five-year age 
bands and gender.11 The effect 
is quantified by the decrease in 
the number of obese adults. 

Manyema et al. divide the 
South African population into 
five-year age and gender groups 
and measure the impact of de-
creased consumption of SSBs 
on the BMI12 of these groups. 
BMI is calculated using anthro-
pometric measurements from 
the third wave of the National 
Income Dynamics Study (NIDS) 
conducted in 2012, and is used 
to calculate the prevalence of 
obesity13 in each group. The 
number of obese people in each 
age and gender group is esti-
mated by multiplying the preva-
lence of obesity with the size of 
the population in each age and 

gender group as reported in the 
2011 National Census.14  

Theoretically, an increase in the 
price of SSBs (resulting from 
levying a tax on SSBs) will cause 
consumers to consume fewer 
SSBs in favour of other beverag-
es. The size of the decrease in 
the quantity of SSBs consumed 
will depend on the price elastic-
ity of demand, which is the ratio 
between the percentage by 
which demand for a product de-
creases when the price of that 
product increases. However, 
it is assumed that consumers 
will substitute their consump-
tion of SSBs with consump-
tion of other beverages. In this 
model, consumers substitute 
SSBs with milk, fruit juice and 
diet drinks. The increase in the 
quantity consumed of these al-
ternatives is determined by the 
cross-price elasticity of demand, 
which measures the percent-
age increase in the quantity 
demanded of alternatives to 
SSBs when the price of SSBs in-
creases by a given percentage. 

Changes in consumption result 
in changes in energy intake as 
different beverages have dif-
ferent energy densities. The 

change in daily energy intake 
is assumed to be proportional 
to the change in the volume 
consumed of particular bever-
ages. According to Manyema 
et al.’s model, a change in 
daily energy intake of 94 kJ 
is required for a 1kg change 
in body weight to occur. The 
model then calculates the new 
average BMI resulting from a 
change in body weight for each 
age and gender group follow-
ing the decreased daily energy 
intake resulting from a 20% 
tax on SSBs. The authors use 
the Rose Theorem15 to predict 
the change in the prevalence 
of obesity by observing what 
happens to average BMI. A 1 
unit decrease in BMI will result 
in a 4.66% decrease in the prev-
alence of obesity. This is applied 
to each age and gender group. 
The decrease in the number of 
obese people is calculated by 
multiplying the new (post-tax) 
prevalence of obesity in each 
age and gender group by the 
size of population in that group 
as reported in the Census. 

Figure 1 details the steps used 
to model the impact of a 20% 
tax on SSBs on the prevalence 
of obesity, as well as the adjust-
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2 The Manyema et al. 
model 

8  Briggs, A.D., Mytton, O.T., Madden, D., O’Shea, D. & Rayner, M. 2013. “The potential impact on obesity of a 10% tax on sugar-sweetened beverages 
  in Ireland, an effect assessment modelling study. BMC Public Health, Vol.13, No. 1. 
9.  Sacks, G., Rayner, M. & Swinburn, B. 2009. “Impact of front-of-pack ‘traffic-light’ nutrition labelling on consumer food purchases in the UK.” Health  
  promotion international, Vol.24, No. 4. (pp.344-352). 
10.  Age 14 and over. 
11.  The population is divided into the following age bands: 14-19 years; 20-24; 25-29; 30-34; 35-39; 40-44; 45-49; 50-54; 55-59; 60-64; 65-69; 70-74; 
  75-79; and 80 years and above. Each of these are further divided between male and female.  
12.  BMI=  (weight in kg)/(height in m)^2  
13.  Individuals are considered obese if their BMI is larger than 30. 
14.  Statistics South Africa. 2013. “South African Statistics.” Available: http://www.statssa.gov.za/publications/SAStatistics/SAStatistics2013.pdf 
15.  Rose, G. & Day. S. 1990. “The population mean predicts the number of deviant individuals.” BMJ, Vol. 301, No. 6759. (pp.1031-1034). 
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ments that we made to test the 
sensitivity of the model to dif-
ferent values of economic pa-
rameters. A full discussion of 
these adjustments is provided 
in Section 4. 

2.2 Statistical significance of 
the Manyema et al. results 

Table 2 shows the predicted 
change in energy intake result-
ing from a 20% tax on SSBs 
and the associated change in 
BMI, as reported in Manyema 
et al. That is, column 2 presents 
the change in average energy 
intake (i.e. number of kJs per 
person per day) that will result 
from consumers substituting 
SSBs with other beverages as 
a result of an increase in price. 
Columns 3 and 4 show the es-
timated impact of this change 
in energy intake on the average 
BMI for males and females, re-
spectively. 

The 95% confidence inter-
vals for the estimated effects 
are presented in parentheses. 
These confidence intervals can 
be interpreted as containing the 
values between which they are 
95% certain that the true impact 
falls. For example, column 2 in-
dicates that for individuals in 
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Figure 1: Econex model vs Manyema et al. model 



the age group 60-64, one can 
be 95% certain that a 20% tax 
on SSBs will result in a change 
in consumption of between 
-58.14 kJ/person/day (i.e. a re-
duction of 58.14 kJ/person/
day) and 4.07 kJ/person/day 
(i.e. an increase of 4/07 kJ/
person/day). 

Importantly, confidence inter-
vals further imply that one can be 
equally certain about the range 
of values within those intervals. 
This means that Manyema et al. 
are as certain that the change in 
kJ/person/day will be 0 as they 
are that the change will equal 
the value at the middle of the 
confidence intervals, i.e. -27.93 
kJ/person/day (i.e. a reduction 
of 27.93 kJ/person/day). If the 
confidence interval includes 0, 
it can be inferred that there is no 
statistically significant impact.  

We note that the 95% confi-
dence intervals for the impact 
of BMI resulting from changes 
in kJ/person/day include 0 for 
all but four age groups (20-24 
year olds, 25-29 year olds, 
30-34 year olds, and 40 to 44 
year olds). For the majority of 
age groups, Manyema et al. 
report no statistically significant 
change in BMI. 

This is an important observa-
tion because it renders the 
“meaningful impact” cited by 
Treasury untrue. In fact, the 
results reported by Manyema 

et al. show no meaningful 
impact of a 20% tax on SSBs 
on the prevalence of obesity. 

In addition to the observation 
that there is no statistically signif-
icant impact of a tax on obesity 
prevalence, it is important to 
show that Manyema et al.’s 
results depend to a large extent 
on the values assumed for the 
price elasticity of demand, and 
the pass-through rate of the tax. 
In order to demonstrate the 

sensitivity of the analysis to the 
values assumed for these vari-
ables, we replicate Manyema 
et al.’s model with alternative 
values for these parameters. A 
brief explanation of the data sets 
used in our analysis is provided 
in Appendix 1, and the steps in 
the modelling process are de-
scribed in Appendix 2.  

3.1 Sensitivities  

3.1.1 Pass-through rate 

Although Manyema et al. 
assume a pass-through rate of 
100%, this need not hold in 
South Africa: the response of 
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3 Replicating Manyema et 
al.’s model under alterna-
tive assumptions 

Table 1: Manyema et al.’s predicted change in energy intake and body weight 
after a 20% tax on SSBs

Source: Manyema et al. (p 6) 



prices to a cost or tax shock 
depends on a myriad of market 
factors, including the structure 
of competition.  Specifically, 
economic theory shows that 
under elastic demand (such 
as at the elasticity of -1.299 
which Manyema et al. assume), 
a pass-through rate of 100% 
to consumers is unlikely to be 
realised, since producers would 
be willing to absorb more of the 
tax to limit the price increase 
and consequent loss in sales. 

We therefore vary the pass-
through rates to test the sen-
sitivity of the results to the as-
sumptions. In addition to the 
pass-through rate of 100% used 
by Manyema et al., we model a 
pass-through rate of 80%.  

3.1.1 Changes in consumption: 
Price elasticities of demand 

Manyema et al. rely on a me-
ta-analysis by Escobar et al. in 
order to identify an own-price 
elasticity of demand for South 
Africa.16,17 Many of the coun-
tries included in this meta-analy-
sis are not comparable to South 
Africa, resulting in a wide range 
of elasticities. In fact, the overall 
elasticity of -1.299 is the same 
as the elasticity for the high-in-

come USA population18, which 
is not demographically compa-
rable to South Africa.

This implies that it is necessary 
to test the effect of alternative 
elasticity estimates. In addition 
to Manyema et al.’s own-price 
elasticity of -1.299, we test our 
own SSB price elasticity esti-
mates of -0.8 and an elastic-
ity of -0.97 (based on work 

by Bayes Forecasting). In the 
absence of cross-price elasticity 
measures for South Africa, we 
use the same cross-price elas-
ticities as Manyema et al. Table 
2 details the elasticities used by 
Manyema et al. and by Econex.

3.2 Results 

The results obtained in replicat-
ing Manyema et al.’s study are 
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Table 2: Own-price elasticities19  

Sources: Econex calculation; Bayes Forecasting; Manyema et al. (2014)

16  Cabrera Escobar, M.A., Veerman, J.L, Tollman, S.M., Bertram, M.Y. & Hofman, K.J. 2013. “Evidence that a tax on sugar sweetened beverages reduces  
  the obesity rate: a meta-analysis.” BMC public health, Vol. 13, No. 1. 
17.  See Table 4 for the values of the elasticities. 
18..  Ibid. 
19.  For the cross-price elasticity of full-cream milk and SSBs, Escobar et al. found a pooled value of 0.129. This is based on four studies from the US and 
  one from Mexico, with values ranging from -0.054 to 7.67. The same studies point to a pooled cross-price elasticity between fruit juice and SSBs of  
  0.388, with values ranging from -0.016 to 1.86. Finally, the pooled cross-price elasticity between diet drinks and SSBs are calculated as -0.423 based  
  on three studies of US data, their results ranging from -0.23 to -0.59.  
20.  We note that the minus sign of the cross-price elasticity for diet drinks seems counter intuitive. However, since this is such a small category, we do not 
  think it will have a meaningful impact on the results.  

Table 3: Summary results - health outcomes of a tax on SSBs 



presented in Table 3. Detailed 
results are presented in a full 
Econex report21. Table 3 dem-
onstrates the impact of varying 
the values of certain parameters 
in Manyema et al.’s model. 

For example, the scenario 
entitled “Econex 1” illustrates 
that assuming an own price 
elasticity of -0.8 (rather than 
-1.299 assumed by Manyema et 
al.) results in a decrease in the 
overall prevalence of obesity 
of just 1.01% – less than half of 
the reduction of 2.8% found by 
the authors. Similar effects are 
found for different values of own 
price elasticity of demand, and 
pass-through rates. With the ex-
ception of Econex’s replication 
of Manyema et al.’s exact pa-
rameters, all scenarios modelled 
show a smaller decline in the 
prevalence of obesity than that 
reported in the model accepted 
by Treasury. 

Importantly, as discussed in the 
introduction, these simulations 
are run with average values 
and should be used for illustra-
tive purposes only. In addition, 
and as discussed in Section 2, 
the statistical significance of 
the results must be considered. 
Our analysis is conducted at the 
mean and we do not run the sim-
ulations that produce statistical 
probabilities. Our objective is to 
demonstrate that the size of the 
impact accepted as meaningful 
by Treasury depends critically 

on the values of parameters 
assumed in the model.  

Finally, we model the effect of a 
59 to 75 kJ/person/day reduc-
tion in energy intake. Again, this 
is solely for illustrative purposes 
and demonstrates that based on 
the assumptions of Manyema 
et al.’s model, a reduction in 
energy intake is substantially 
more effective than a 20% tax 
on SSBs. The results are pre-
sented in Table 4. Also included 
in Table 4 are the results from 
Econex’s sensitivity analysis 
(Econex 1, assuming own price 
elasticity of -0.8, a tax rate of 
20% and a pass-through rate 
of 100%). Changing the elas-
ticity value to -0.8 reduces the 
number of obese adults from 
222 669 to only 80 669. 

The results show that the impact 
of BevSA’s proposed 59-75 kJ 
per capita per day reduction in 
energy consumption will have 
a greater effect on obesity than 
a 20% tax (as estimated by 
Manyema et al.). Manyema et 

al. find that a reduction of 2.80% 
in the prevalence of obesity will 
result from the implementation 
of a 20% tax on SSBs (assuming 
an elasticity of demand of 
-1.299 and a pass-through rate 
of 100%). In contrast, a reduc-
tion of 59 kJ per capita per day 
will result in a decrease in the 
prevalence of obesity of 5.30%, 
2.5 percentage points higher 
than the maximum decrease es-
timated by Manyema et al. 

An even larger reduction of 
75 kJ will result in a 6.74% re-
duction in the prevalence of 
obesity, which is almost 4 per-
centage points higher than the 
impact estimated by Manyema 
et al. 

The conclusions from our study 
are two-fold. Firstly, Manyema et 
al.’s results show that the impact 
of a sugar tax on average BMI is 
not statistically different from 0 
for a range of age groups. For 
the other groups, the impact is 
marginal. 

Secondly, our own replication 
of the Manyema et al. model 
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4 Effect of an explicit kJ 
reduction on obesity 

Table 4: Decrease in obesity from a reduction in energy intake 

21.  The full Health Impact Report is available on our website www.econex.co.za 

5 Conclusion 



shows that their results are 
highly sensitive to their assump-
tions about the elasticity of 
demand, and the pass-through 
rates of the tax. 

Given that Treasury seem to 
rely on the Manyema et al. 
paper, we conclude that the 
empirical health economics 
basis for the proposed sugar tax 
is weak. Furthermore, using the 

same model, we show that a re-
duction in energy consumption 
of 59-75 kJ (a commitment by 
BevSA members to the Govern-
ment) would be a more effec-
tive way to decrease the preva-
lence of obesity in South Africa 
than implementing a sugar tax. 

These results also need to be 
seen within the broader context 
of the effects that the tax might 

have on the South African 
economy. In the Economic 
Note22 we illustrate that a 20% 
tax on SSBs would have large 
costs in terms of the impact on 
GDP and jobs. 

Given the uncertain health 
impacts described above, the 
costs of the tax will in all likeli-
hood outweigh the (uncertain) 
benefits thereof. 
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