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Background on Global Mobility

Global transport systems will change, are changing...

* South Africa are dependent on global OEMs:
* Availability of replacement vehicles
* Local vehicle manufacturing industry (SA Economy)

* Energy situation:
* Electricity generation and distribution pressure
« Government dependence on fuel income (Policy)

 SA public dependent on:
* Consumer goods (Logistics)
* Individual mobility (Public transport)
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Threat: Should Emissions Really Worry You?

EU setting a global trend - The Carbon Border Adjustment Mechanism (CBAM)'

Energy- and GHG-intensive goods such as:
Cement, steel, aluminium, fertilizers, electricity and hydrogen (and what next???)
EU adamant: All importers to map entire product SC

Timeline for CBAM?
Phased in by 1 October 2023, full implementation by 2026

Financial impact of CBAM?
Africa might lose 5,7%2 of its exports to the EU, equivalent to $16 billion in trade...

Will your business be part of these statistics?

" https://taxation-customs.ec.europa.eu/green-taxation-0/carbon-border-adjustment-mechanism_en
2 https://www.engineeringnews.co.za/article/eu-carbon-border-tariffs-could-knock-16bn-off-africas-yearly-gdp-2023-02-15




Sustainable Development Goals (SDGs) AND Transport

Transport - Integrated into 8 SDGs

FOR THE GOALS (ﬁ‘)

@ SUSTAINABLE
DEVE'I;OPMENT
Ga:ALS

(United Nations, 2023)

Stellenbosch

Where does sustainable transport fit into the United Nations SDGs? Y
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Transportation

Key organizations and initiatives are included, and many more exist
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MacrolLogistics planning and modelling

Past 17 years:
Freight Demand Model for SA: with Prof Jan Havenga
Freight Corridor modal shift: with Prof Jan Havenga
Port infrastructure planning: Based on Economic Trade Activity

More recent:
End-to-end supply chain emissions: Mapping fruit carbon emissions from pack house
to international port of destination
Modal shift/Third Party Rail Access: Potential for energy and carbon savings known,
implementation opportunities to be explored

Transport Ecosystem for transition to Renewable Energy Freight Vehicles: Definition
of Elements, Stakeholders and system interactions

, . Stellenbosch
Multiple outputs over the years from this research @l T Eekd
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Port Container Demand planning models
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Trade flows of containers in 2014

Imports and Exports of TEUs to and from global
regions (2008-2014)

Durban: Container volumes per typology
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TEUs per fruit type (2020) GAIN....

Insight drives growth
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Total Cape Town Container Terminal TEUs (2020) GMNGROW

Insight drives growth
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The scale of emissions: results of typical example @l ot
scenarios
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The scale of emissions: results of typical example @l Stellenbosch

scenarios
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« Short vs long cold chains do matter
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* Increasing cold chain by six months leads to
« Emissions increase of 96% (g CO.e/kg of apples)
« 1.73 kg CO.,e/kg of fruit.
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Figure 6: The emissions impact of increasing the cold chain length
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Modal shift Impact: Durban - Gauteng @] Stellenbosch

Catchment areas: Note:
Durban = 40 km Six (6) commodities
Gauteng = 150 km 100% market share

Import/Export only:

« Tonnes = 0.95 million
« Tonne-km = 0.57 Billion
» Trains per week = 26 (sum)

Domestic & Import/Export:

¢ Tonnes = 2.4 million

* Tonne-km = 1.4 Billion

» Trains per week = 66 (sum)
* Truck trips = 1 150 per week (reduction)
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Technology Adoption Chasm: @l Stellenbosch

Data-driven informed decision-making

EARLY MARKET THE CHASM

PRAGMATISTS

i TECH ENTHUSIASTS

i’

EARLY EARLY
'NNCZ";’;TORS ADOPTERS MAJORITY
2% 13.5% 34%
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MAINSTREAM MARKET
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Vehicle and transport tasks (RFA classes)
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Elements of a Transport Ecosystem for @] Stellenbosch
transition to Electric Freight Vehicles

Different types of vehicles: Require different types of EVs with larger battery capacities and charging systems to meet the demands of
heavy-duty commercial transport.

Battery technology: The specific requirements, including longer battery life and more efficient energy storage systems.

Charging infrastructure: Adapted to accommodate unique needs of heavy freight vehicles, i.e. larger charging stations, higher power
charging.

Energy suppliers: Energy suppliers would need to consider the increased energy demand of heavy freight vehicles.

Government policies: Challenges facing the adoption of electric freight vehicles, such as the availability of charging infrastructure,
the development of regulations for commercial transport, and incentives businesses to switch.

Manufacturing industry: Manufacturers of heavy goods freight vehicles and their components would need to invest in the development
of EVs.

Data and analytics: The collection and analysis of data generated by electric freight vehicles in optimizing usage and improving overall
efficiency of the ecosystem.

Vehicle ownership and Customer behaviour: Behaviour and habits of freight operators and fleet managers play a critical role in the
adoption of electric freight vehicles.

Passenger operational requirements: Trip identification, urban traffic management, opportunity charge technology and locations, etc.

Logistics operational requirements: Logistics encompasses the planning, organization, and management of the transportation and
delivery of goods, and is essential to the efficient operation of freight transport.

Elements, Attributes, Relationships ???
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and freight transport:
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Ecosystem design for large scale transition to e-Mobility for passenger

and freight transport:

Ability to Impact vs Interest
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Department of Industrial Engineering Initiatives

» Sustainable Road Freight (SRF-SA) research group (since 2018)
* Collaboration with SRF centres in UK, India, China
* Focus: Technology, Logistics operations and Policy
» Research via funded projects and international partnerships
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Department of Industrial Engineering Initiatives

Sustainable Road Freight (SRF-SA) research group
Collaboration with SRF centres in UK, India, China
Focus: Technology, Logistics operations and Policy
Research via funded projects and international partnerships
Framework for fruit export emissions:
Collaboration between Departments of Industrial Engineering and Logistics (EMS)
Developed process framework and SA specific emissions factors

Other WIP:

Third Party Rail Access: Potential for energy and carbon savings known, implementation
opportunities to be explored

Smart Freight Centre: Discussions for SSA truck emissions factors (GLEC focussed chapter)
Elements of a Transport Ecosystem for transition to Renewable Energy Freight Vehicles
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. Stellenbosch
We are open for collaboration! @
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