
Engineering | EyobuNjineli | Ingenieurswese

Photo by Stefan Els

Decarbonising Logistics: 
A South African Export Supply Chain Perspective

Prof Joubert van Eeden
Department of Industrial Engineering, Stellenbosch University, 
South Africa.



Engineering · EyobuNjineli · Ingenieurswese

• Why is carbon emissions important for SA Exporters

• Carbon emissions calculations

• Case Study: Fruit Exports – Packhouse to international port

• Decarbonising Logistics: Where to next?

• SU Initiatives

Agenda



Engineering · EyobuNjineli · Ingenieurswese

• Why is carbon emissions important for SA Exporters

• Carbon emissions calculations

• Case Study: Fruit Exports – Packhouse to international port

• Decarbonising Logistics: Where to next?

• SU Initiatives

Agenda



Engineering · EyobuNjineli · Ingenieurswese

Sustainable Development – Just a buzzword or a personal 
responsibility?

Why we should care – we only have one world and one life, we need to use it right!

“We are facing a man-made disaster on a global scale – irreversible damage to 
the natural world and the collapse of our societies”

Sir David Attenborough, 2019

“Climate change has evolved from being just another environmental problem to 
potentially the greatest threat facing our civilization”

Prof. Alan McKinnon, 2018

NASA, 2023
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Sustainable Development Goals (SDGs) AND Transport

Where does sustainable transport fit into the United Nations SDGs?

Transport – Integrated into 8 SDGs

(United Nations, 2023)
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Threat: Should Emissions Really Worry You?

• EU setting a global trend – The Carbon Border Adjustment Mechanism (CBAM)¹

• 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?
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¹ 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
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Navigating the World of 
Sustainable Freight

• Organisations
• Programmes
• Projects
• Tools
• Interventions

103 organisations 
and initiatives!
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Navigating the World of 
Sustainable Freight

• Organisations
• Programmes
• Projects
• Tools
• Interventions

Great guidance document for freight logistics!
https://www.smartfreightcentre.org/en/how-to-implement-items/what-is-glec-framework/58/
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Carbon emissions calculations

• Entity/facility emissions vs End-to-end/life-cycle-analysis SC emissions
• Focus to date has been on entity/facility/region/country
• Translating entity emissions into fair product end-to-end chain emissions

• Emissions calculation dilemma:
• Accurate vs Simplicity
• Comparable locally and internationally
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A Carbon Mapping 
Framework for the 

International Distribution 
of Fresh Fruit

Martin Du Plessis 1, Prof Joubert van Eeden 1, 
Prof Leila Goedhals-Gerber 2

1 Department of Industrial Engineering, Stellenbosch University, South Africa. 
2 Department of Logistics, Stellenbosch University, South Africa. 
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The Problem
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The scale of emissions: results of typical example 
scenarios

14
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The scale of emissions: results of typical example 
scenarios

15

Transport via road 
transport (Tzaneen-Cape 

Town)
22.51%

Offloading, Inland fruit 
facility, Loading (Cold 

store)
9.00%

Transport via road 
transport (Cold store to 

port)
0.68%

Offloading, Port of 
Export, Loading 
(Maritime Port)

1.76%

Transport via deep-sea 
transport (Port of Cape 

Town to Rotterdam)
63.06%

Add losses (%) during 
entire distribution chain

3.00%
Description of distribution activity

Carbon footprint 

(kg CO2e/kg of fruit)
Transport via road transport
(Tzaneen to Cape Town)

0,1425

Offloading, inland fruit facility,
loading (cold store)

0,0570

Transport via road transport (cold
store to port)

0,0043

Offloading, port of export, Loading
(maritime port)

0,0111

Transport via deep-sea transport
(Port of Cape Town to the Port of
Rotterdam)

0,3991

Loss percentage of 3% during the
distribution chain

0,0190

Total 0,6330
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The 6 steps of the framework

We’ll go into the detail of each Step in the next 
slides…
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Step 2: Collect data of each activity

Weight

Distance 

Accounting for losses during distribution

Required data per activity
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Step 3: Select emission intensity factors

A COMPREHENSIVE SET OF EMISSION INTENSITY FACTORS IS SUGGEST FOR ALL 
POSSIBLE EMISSION GENERATING ACTIVITIES
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Step 3: Select emission intensity factors
(four modes of transport)
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Future plans – where to next and potential 
collaboration?
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Hierarchy of Intervention - how to go about 
decreasing freight emissions 

Adapted McKinnon (2018)

New 
assets 

Improve energy 
efficiency

Improve asset 
utilisation

Shift freight to lower-carbon 
modes

Reduce the demand for freight 
movement Avoid

Shift

Improve

Invest
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Will being green cost you more?

low hanging fruit

PHASE 1 PHASE 2 PHASE 3

negative / zero
mitigation costs

rebound

positive and rising
mitigation costs

austerity

high 
mitigation 

costs

minimal investment

self-financing

internalisation of 
environmental costs

sacrificing growth, return 
on investment and 

profitability

investment in low 
emission technologies

rebalancing of logistical 
trade-offs

Adapted from Tavasszy (2014) and McKinnon (2023)
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A Limitation or Opportunity?

24

ENVIRONMENTAL 
IMPACT

REGULATORY 
COMPLIANCE

COMPETITIVE 
ADVANTAGE

COST SAVINGS REPUTATION AND 
BRAND IMAGE
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• 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

Department of Industrial Engineering Initiatives
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• 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)
• WEF First Mover Coalition: Investigations into Green Shipping Corridors
• Elements of a Transport Ecosystem for transition to Renewable Energy Freight Vehicles

Department of Industrial Engineering Initiatives

We are open for collaboration!
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Thank you
Enkosi
Dankie
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