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 SA is faced with challenges of low economic growth, high unemployment, 
poverty and income inequality; 

  It is also a relatively significant contributor to global climate change with 
significant GHG emission levels from energy-intensive, fossil-fuel powered 
economy; 

 Government intervention necessary, e.g. through, regulations, taxes, 
incentives, etc.; 

 A carbon tax is a means by which government can intervene by way of a 
market based instrument  to appropriately take into account the social costs 
resulting from carbon emissions; 

 However, two main concerns of environmental taxes are their impacts on 
income distribution and international industrial competitiveness; 

 This necessitate an economic assessment of the potential impacts of the 
introduction of a carbon tax instrument; 

 A number of studies have been done on the economic impacts of a carbon tax 
in South Africa since 2005 
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GHG emissions - 2000 Mt CO2e   (A) Mt CO2e    (B) %

1 Fuel combustion 265 245 57.5%

a. Electricity generation 179 436 

b. Petroleum refining 39 965 

c.  Chemicals 17 480 

d. Iron & Steel 15 957 

2
Fugitive emissions (Oil, Coal 
mining) 71 177 15.4%

3 Transport 42 232 9.2%

a. Road transport 39 511 

4 Agriculture, forestry and land 41 053 8.9%

5 Industrial Processes 32 079 32 079 7.0%

6 Waste 9 393 2.0%

Total (1)                                  (70%) 324 428 461 179 100.0%

Land  (sequestration) -20 560 

Total (2) 440 619 



 A CGE model find potential for double or triple dividends (GHG reduction, 
GDP growth & Poverty reduction) if revenue is recycled through lowering 
existing taxes;  

 It’s a static model with overall Leontief production and constant elasticity of 
substitution (CES) sub structures;  

 Applies a tax of R 35 per ton of CO₂ emissions, as a (i) a tax on carbon 
emissions; (ii) a fuel tax, (iii) a tax on electricity use, and (iv) an energy tax. 
Constructed to have comparable effect on emissions;  

 Revenue recycled through either (i) a direct tax break on both labour and 
capital, (ii) an indirect tax break to all households, or (iii) a reduction in the 
price of food; 

 All the tax instruments contribute to achieving the first dividend (lower 
emissions); 

 A carbon tax has the most effective environmental outcome, a low GDP and 
employment cost, and with recycling there are some economic benefits;  
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 All the tax instruments contribute to achieving the first dividend (lower 
emissions).  

 The study found that a carbon tax has the most effective environmental 
outcome, a low GDP and employment cost, and with recycling there are even 
some economic benefits.  

 The direct tax break does not render a second or third dividend when combined 
with any of the tax options, and only food tax breaks render multiple double and 
triple dividends.  
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 The macro-economic analysis is estimated using a Standard General 
Equilibrium (STAGE) model; 

 It incl. an energy modelling exercise that considers mitigation scenarios 
for the energy system by employing a Markal (Market Allocation) 
energy model; 

 This modelling exercise gives a snapshot of the South African economy 
as captured by a 2000 Social Accounting Matrix (SAM);  

 The LTMS analysis attempts to determine the economic effects of 
various levels of carbon taxes on GDP, employment and household 
welfare, with a revenue recycling scheme;  

 Tax simulations of R 25 to R 1000 per ton of CO₂ on coal, crude oil and 
natural gas;  

 With a tax R100 t/CO₂e in 2008, R250 in 2020, stabilising between 2030 
and 2040, and rising in the long-term to R750 t/CO₂e from 2040 to 2050; 
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 Results indicate that: 

 level of emissions reductions achieved is about 17 500 MtCO2e 
between 2003 and 2050, with emissions in 2050 amounting to around 
620 MtCO2e;  

 Tax > R600 per ton: Coal to liquid plants not viable 

 GDP decline by 0.5 and 13.9 per cent for carbon tax of R25 and 
R1000, respectively under the different scenarios;   

 Tax of R75 per ton CO₂ and increased to around R200 per ton 
seems appropriate;  

 Food subsidy yields the most positive result, with marginal 
increases in GDP at low levels of taxation;  

 Revenue recycling schemes (biofuel, food VAT) have a positive 
effect on employment 
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 Uses a CGE model to simulate a carbon tax, a sales tax on energy 
(inputs) and a sales tax on energy intensive sectors; 

 All tax options targeted at CO₂ emissions of 15 per cent; 

 The model is based on 2003 SAM and with zero substitution through 
Leontief technology of fixed coefficients or combining inputs through 
CES function;  

 It simulates a tax of R 96 to R 165 per ton CO₂ on:  

 Pure carbon tax (based on carbon content) 

 Excise tax on energy inputs (coal, gas & crude oil) 

 Sales tax on energy intensive sectors (iron, steel and metals, etc.) 

 Factor considered include:  

 relative substitutability of energy inputs with capital or other intermediate 
inputs,  

 relative substitutability among energy inputs,  

 various tax and non-tax related distortions in the economy.  
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 Results indicate that: 
 a direct carbon tax imposes the lowest distortion compared with taxes 

on energy or energy-intensive sectors; 
 the distortion for direct taxes are 0.3 per cent of household welfare 
 energy intensive sector tax: 10 times worse than carbon tax 
 the welfare losses from a tax on carbon are small regardless of the 

elasticities of substitution in production 
 impact on GDP or consumption is generally less than 1 per cent, 

except for the sales tax on energy intensive sectors (-1.47). 

 labor market distortions (i.e. market segmentation or 
unemployment) will likely dominate the welfare and equity 
implications; 

 If the revenue generated can be used to reduce pre-existing tax 
distortions, the net welfare cost becomes negligible; 

 The simulations do not account for the social gains of emissions 
reduction 
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 Based on a dynamic computable general equilibrium 
(DCGE) model; 

 It captures the complex economic relationships between 
producers and consumers, and domestic and foreign 
economies;  

 It contains a series of production functions, disaggregated 
by sector, and a series of household demand functions, 
disaggregated by income group; 

 Models impacts on emission reductions, competitiveness & 
performance of different sectors of the economy, 
employment, investment, income inequality and overall 
output 
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 Model use 2005 supply-use and energy balance tablets or 
social accounting matrix; 

 It models the impacts of R100 and R200 per tonne CO2e 
imposed upstream on fossil fuel inputs (i.e. coal, crude oil, 
and natural gas); 

 The tax is implemented in 2012 or gradually over a period 
of 10 years (impacts considered over a period up to 2035); 

 Carbon tax revenue is recycled through reductions in 
value added tax (VAT), corporate income tax (CIT) and 
personal income tax (PIT); and  

 Increases in direct transfers to households and higher 
government investment 
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 Baseline provides the BAU emission scenario and  centred 
on Integrated Resource Plan (IRP2) revised balance scenario; 

 Economic growth projected at ~4% per annum and no new 
tax increases;  

 Labour supply grows at exogenously determined growth 
rates related to projected population growth rates; 

 The exchange rate is flexible;  

 Foreign savings remain unchanged; 

 Government savings (budget surplus) are fixed;  

 Investment, private consumption and government current 
expenditure are all fixed shares of domestic absorption; and 

 A retaliatory tariff of R200 /tCO2e is factored into the model 
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 The largest emission reduction achieved when a tax of 
R200 per ton of CO₂ is introduced in 2012;  

 Emissions decline by 34.0 per cent by 2020 and over 45.0 
per cent by 2025 relative to the baseline; 

 Recycling revenue by increasing government savings and 
investment has large positive gains; 

 If revenue is recycled via VAT, GDP is about 0.2% lower 
relative to baseline by 2035 (annual GDP loss  0.006%); 

 CIT and PIT recycling sees GDP decrease by 0.4% by 2035   

 The tax causes a marginal reduction in inequality as it 
reduces the profits of carbon intensive sectors (top deciles) 
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 In the case of retaliatory tariffs, GDP is about 0.80 per 
cent higher as SA avoids trade sanctions; 

 Carbon-intensive industries’ costs > less carbon-
intensive e.g. mining (primary sector) and the 
petroleum sector penalised while greener industries 
rewarded; 

 Impact on employment is through sector output and 
composition – labour intensive sectors benefit; 

 Carbon tax shown to affect capital and energy-
intensive sectors; rents of which accrue to the top 
deciles of income distribution hence not necessarily 
regressive if transfers chosen as recycling option 
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R200 tax R100 tax

VAT -0.18 -0.14

Primary -2.20 -1.55

Manufacturing -0.73 -0.57

Services 0.35 0.25

CIT -0.48 -0.30

Primary -3.61 -2.25

Manufacturing -2.93 -1.73

Services 0.91 0.53

PIT -0.41 -0.27

Primary -2.33 -1.67

Manufacturing -1.51 -1.04

Services 0.20 0.16

TRANSFERS -0.38 -0.25

Primary -1.78 -1.31

Manufacturing -1.16 -0.81

Services 0.12 0.12

INVESTMENT 0.89 0.54

Primary 0.19 -0.05

Manufacturing 0.37 0.16

Services 1.18 0.77

Gradual Implementation

Deviation from baseline by 2035 (%)  

R200 tax R100 tax

TOTAL GDP -0.18 -0.14

Primary -2.20 -1.55

Agriculture 1.17 0.93

Mining -3.19 -2.28

Manufacturing -0.73 -0.57

Food 1.07 0.73

Textiles 2.36 1.84

Wood, paper & plastic 0.12 0.32

Petroleum -19.93 -15.99

Chemical -1.27 -1.12

Non-metal 0.17 0.07

Metal 2.74 2.50

Machinery 1.06 0.81

Vehicles 4.06 3.25

Other 2.73 2.27

Electricity 0.00 0.00

Water -1.24 -0.59

Construction -0.49 -0.57

Services 0.35 0.25

Wholesale and retail trade 0.77 0.59

Transport and communication 0.07 0.01

Financial and insurance 0.38 0.29

Business 0.38 0.23

Government 0.18 0.14

Other 0.38 0.25

Deviation from baseline by 2035 (%)

Gradual Implementation



 The model employs 2005 SAM data, calibrated for the 
period  2006 to 2010, which compromise on the quality of 
data;  

 The baseline is an extrapolation of the current economic 
environment and fails to factor in shocks and factor 
improvement in the model; 

 the model is unable to quantify the concurrent benefits of 
emission reductions resulting from the introduction of 
the tax 
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 Modelling which takes into account the current or final 
carbon tax design proposal 

 A detailed analysis of the possible impacts on: 
 Economic growth 

 Jobs 

 Various sectors 

 Emissions reduction 

 An analysis to identify the optimal combination of 
recycling options 
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