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Low Emission Vehicles: National and Regional Policy Stimulating Demand
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“Net-Zero” is the
new paradigm
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~70,000,000 new passenger vehicle sales (oica, 2018)

Environmental and Industrial Policy Driving the Transition



Charting the Future

NATMAP 2050
National Climate Change

Integrated Mobility Plan of Response Policy (2011)

Action (IMAP)

“preservation of the environment in tandem with
accessible, cost reflective and affordable
transportation services”

“climate-resilient and low carbon
economy by 2050”

Green Transport Strategy

(GTS)

“to substantially reduce GHG emissions and other environmental impacts from the transport sector by 5%”



Transport GHG Emissions and Energy

Sector=

2%

10% I’

~ 900 PJ

Agri Emissions

Industry
45%

Process Emissions 43%

Waste
Supply
Agriculture
Residential

= Electricity = Gasoline Diesel = AviationFuel
Commerce

Land Emissions _

-20K -10K OK 10K 20K 30K 40K 50K 60K 70K 80K 90K 100K 110K 120K 130K 140K 150K 160K 170K 180K 190K 200K 210K 220K 230K
CO2eq

1 tonne of oil equivalent (toe) ~ 42 million kiloJoules (kJ)

Comparable to industrial sector if emissions attributed to fuel production are included.



Key Drivers of Transport Emissions Growth
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Power Sector:
Committed Coal + REIPPP4;
Least Cost Build with
Unconstrained RE
investment post 2030;
MES for Coal Plants
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Technology
Cost

Petrol ICE
——Diesel ICE
—BEV
—H2FC

NG ICE

Liquid Fuels:

Clean Fuels Phase 2: invest
in upgrading existing
crude-oil refineries by

2030;

New refinery; or retire
domestic production and

switch to imports.
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Infrastructure
Freight Road to Rail
Public Transport
Transit Oriented
Design (TOD)

Hydrogen:
Natural gas
SMR;

Electrolysis
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https://www.climate-transparency.org/wp-content/uploads/2020/08/CT-Low-Carbon-Transport-SA-DIGITAL.pdf



Transport Fuel Supply
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https://www.climate-transparency.org/wp-content/uploads/2020/08/CT-Low-Carbon-Transport-SA-DIGITAL.pdf




Final Energy Demand
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Futures
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Electricity
M Hydrogen
W Gasoline

Diesel

B Aviation fuel

Hybrid-ICE Electric Drivetrain
* New regional refinery capacity? * Stimulate electricity sector
300,000 bbl/day — demand > 100 TWh
* Fuel standards harmonisation = * 40-45 GW Diversified RE portfolio

www.climate-transparency.org/wp-content/uploads/2020/08/CT-Low-Carbon-Transport-SA-DIGITAL.pdf






Refineries — Hydrogen Feedstock
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* Steam Methane Reforming (SMR) Electrolysis

Production for H2 production switches from natural gas to electrolysis when an emissions constraint is applied to the economy.
(8 Gt Carbon Budget)



Low emission vehicles: consumer preference increasing
Consumer powertrain preferences for their next vehicle Alternative powertrain YoY
- 29%:  20%

37%:  34%
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B Gas/diesel (ICE} W Hybrid electric (HEV) I All battery-powered electric (BEV) Il Other Il 2019 22018
2019 Deloitte Global Automotive Consumer Study

Key export hubs are shifting to low carbon alternatives



Overview of the Energy Systems Model (SATIM)
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Transport Demand Model
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Transport Technologies in SATIM
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(1): BRT: Bus Rapid Transport; (2): Metro: Metropolitan i.e. intra-city; (3): Used for Coastal & Inland Navigation; * Internal Combustion Engine; #: Battery Electric for Road Vehicles; HCV1: Medium commercial vehicle of 3 000~

7 500kg GVM; HCV 2: Heavy commercial vehicle of 7 501-12 000 kg GVM; HCV 6: Heavy commercial vehicle of 24 001-32 000 kg GVM. SUV: Sport Utility Vehicle (usually 4X4 and >1ton in mass)




