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Competing forces lead to near doubling of materials use

World totals

Gigatonnes

2011 level Economic growth Structural change Technology change 2060 projection

South Africa: ~480 Mt in 2011; ~910 Mt in 2060

Source: OECD (2019), Global Material Resources Outlook



Investment increases over time and construction

follows

— United States = China —— Sub-Saharan Africa
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N.B. Baseline constructed before Covid-19 pandemic

Source: OECD (2019), Global Material Resources Outlook
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Structural change shifts activity away from
material intensive sectors

. Material intensity in 2060 in tonnes/USD Output growth 2011-2060 in % 4
. Material intensity in 2011 in tonnes/USD Average output growth 2011-2060 in %
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>> And for South Africa

@ Output growth
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Source: OECD (2019), Global Material Resources Outlook
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Growth in material use differs widely across
materials

2011 value 2011-2060 projected increase
A A

Sand gravel & crushed rock
Biomass @ Limestone

Fossil fuels 0 Bituminous coal
Structural clays

Metals 9 Grazed biomass
Wood & timber
Iron ores

I |

Non-metallic minerals

Other crops

Other non-metallic minerals
Straw

Copper ores

Cereals

Other crop residues
Crude oil

Natural gas

Other metals
Vegetables & fruits
Tin ores

Gold ores

Other coal

Coking coal

Other fossil fuels
Other biomass
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Source: OECD (2019), Global Material Resources Outlook



Greenhouse gas emissions related to materials
management will more than double

GHG emissions in CO, equivalent

80
70 Agriculture
Materials
60
management
50 emissions
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Other
10 emissions
0
2011 2060

1 2% of total GHG emissions 1 2 % of total GHG SOGt CO, eq emissions

associated with 7 key metals emissions associated with concrete associated with materials cycle




Environmental impacts from extraction and processing will
more than double, but vary widely by material

Concrete

Acidification Human toxicity

Climate change

" Land use

Cum. energy ‘

demand ‘ ‘ Photochemical
o A oxidation

Eutrophication ~

Other metals

Terrestrlal

Freshwater aquatic ecotoxicity

ecotoxicity

s

Total environmental impacts (highest impact in 2060 normalised to 1)




Primary materials cause much more environmental damage
than secondary (recycled) materials
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Eutrophication

Freshwater aquatic ecotoxicity Terrestrial ecotoxicity

Per kg environmental impacts (highest impact normalised to 1) for 2015

Source: OECD (2019), Global Material Resources Outlook
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THE IMPACT OF A GLOBAL
MATERIAL FISCAL REFORM




Material Fiscal Reform (MFR) scenario

___Instrument | __ Description ___ Global Targets (2040)

* 10 $/t of iron ores
Tax on primary metals <+ 50 $/t of aluminium ores

Material tax scenario and non-metallic 20 $/t of copper ores

(MTS) minerals * 15 $/t of other metals ores
* 5 $/t of non-metallic minerals
Subsidy to secondary (et & it siElbanely ity 75% subsidy rate on the purchasing price of the
: secondary metal : :
metal production : recycling commodity

production

: : Subsidy on the producer (selling) price of secondary
Subsidy to recycling Sub&gf;ﬁ)trlfsegsydmg metal - at level that ensures the full package is

revenue-neutral.

» All these fiscal instruments are implemented from 2018 to gradually reach their target in 2040

« Government revenues from the material taxes are used to finance subsidies (MFR) or returned
as lump sum transfers (MTS)

» Material taxes are differentiated across countries to account for existing royalties and taxes on
mining sectors.




Results: boosting resource efficiency and boosting
employment seems possible

Percentage changes in 2040 compared to baseline

World (ranges across regions) South Africa
Metal use
Employment +3%
0 to +0.1% Employment
+0.05%
A_j Minerals
GDP GDP use
-0.1t0-0.4% -0.5% -2%

Minerals

use
Metal use 4 10 -12%

-17 t0 -40%




Policy action can decouple material use and economic
growth, but is less easy for minerals than for metals

Percent change in 2040 w.r.t. central baseline scenario; MFR = Material Fiscal Reform scenario

Metal use reduces more than minerals Metal use shifts from primary to secondary (global)
@ All materials O Metals O Minerals E Primary O Secondary
I I I I 100%
OECD r—i 90% -
| 80%
- 70% |
_ o, -
BRIICS 60%
[ 50%
- 40%
- [0) =
Rest of the world 30?
| 20% |
- 10%
o — 0% | | | | | | |
| BAU MFR BAU MFR BAU MFR BAU MFR
Iron and steel Aluminium Copper Other nonferrous
-50% -40% -30% -20% -10% 0% metals

Source: OECD ENV-Linkages model.



The big mining countries are adversely affected, while other countries
seize a comparative advantage

Changes in percentage of real gross output of the mining sector in
2040 w.r.t. baseline.
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Source: OECD ENV-Linkages model.




The costs of the transition vary by country depending on their economic
structure and the implementation of both energy and material
transitions

DMda'ial fiscal refomn .Combined enerqy and material transtion

Percent change w.r.t. to respective baseline 2 in 2040
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Policy scenarios: Conclusions

Can policy action decouple
materials use and economic
growth?

To what extent does this
decoupling reduce the
environmental impacts of
materials use?

What are the synergies and trade-
offs between RECE transition and
energy transition?

Can the RECE transition support
an environmental tax reform ?

What are the challenges for the
different countries and sectors?

* Yes, decoupling occurs through RECE policies at low costs,
much stronger for metals than minerals.

« Significant increase in circularity for metals.

« The shift to secondary materials leads to significant reduction
in environmental impacts, incl. AP and GHG.

« We found synergies for non-metallic minerals and fossil fuels,
but not metal use.

« Material taxes do not significantly affect government budget
but carbon tax does.

« Countries are facing different challenges in reducing their
material uses, so are sectors.
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