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OVERVIEW

• Disclaimer

• The following document vision represents only interim conclusions from the 
perspective of this maritime economist and all intellectual copyright under the 
1968 Copyright Act, remains with this author who exerts the moral right of 
authorship over this paper. Permission to cite/utilise may be offered only 
through Jack.Dyer@utas.edu.au.



MODULE OUTLINE AND OBJECTIVES

• I: Introduction to Sustainable 
Development

• Vocational Guidance/Employability 
Skills in the Green Economy

• II: KZN and Sustainable Development 
Projects

• III: SADCC and SD Projects

• IV: Green Living

• V: SD, Pollution and Environment

• VI: Climate Change

• VII: Local Industries, Ecosystems 
and Environment

• VIII: Local Industrial Companies 
and SD Initiatives

• IX: SD Sports and Nutrition 
Strategies

• X: Food Security Solutions

• XI: Chemical Waste Strategies

• XII: Water Resource Management 
and Strategies



DEFINING CLIMATE CHANGE

The IPCC (2015) assessment report and the 2012 updated version of the United Nations Framework Convention on Climate Change

define climate as:

The statistical measurement of the mean and variability of meteorological variables such as temperature, precipitation, wind

speed and direction, atmospheric pressure and others over a period of time ranging from months to billions of years.

(UNFCCC 2012, pg. 3).

Climate change is defined as:

Any statistically significant and prolonged alteration in either the variability or the mean of the climate, persisting for an

extended time period (frequently defined as decades or longer), which is considered directly or indirectly to primarily

occur from anthropogenic causes; that modifies global atmospheric, land and oceanic conditions in contrast to climate

variability which relates to natural causes (UNFCCC 2012, pg. 3).



GLOBAL CLIMATE CHANGE

• An increase of 1.5-2º Celsius in global average surface, atmosphere and sea level temperature 
levels based on historic inventory levels; even if emissions were to cease.

• An increase of 2.5-4º if emissions are stabilised at the current, medium growth rate by 2100.

• Increases of 4-7º if emissions are not reduced.

• A 0.5 metre global, average sea level rise (SLR) is projected for a low risk, current growth, 
scenario, where emissions are highly reduced. A 1.0 m rise exists for a medium risk (if 
emissions are stabilised). Up to 2m exists for a high risk, continued emissions increase scenario 
by 2100 if current, global GDP growth rates of 3-5% annually remain pursued.

• Greenhouse CO2 emissions would have to stabilise around 430-450 parts per million (ppm) at 
present. It could reach no higher than 550 ppm (530–580) by 2100 to ensure survival 
conditions.

• A projected increase in the frequency, duration and intensity of climate-change related natural 
disasters includes storms, flooding, superstorms, tsunamis, hurricanes, typhoons, heatwaves 
and landslides, varying throughout 



GLOBAL CLIMATE CHANGE
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GLOBAL CLIMATE CHANGE
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DEFINING GLOBAL WARMING

• The “natural greenhouse effect” refers to the process by which the earth’s 
atmosphere and clouds continuously absorb terrestrial surface, infrared 
radiation emitted by natural gases, confining the heat in the troposphere. 

• The “enhanced greenhouse effect” growth in emissions concentration/ 
production increases the infrared transparency, reducing the ozone layer 
atmospheric shield, intensifying terrestrial radiation, countered by an 
expansion in troposphere and surface temperature.

• The combination of both natural and anthropogenic caused, greenhouse gas 
emissions and solar irradiance, and other processes produces “global warming.” 

• Global warming as "a change of climate which is attributed directly or indirectly 
to human activity that alters the composition of the global atmosphere and 
which is in addition to natural climate variability observed over comparable 
time periods." 

Global Warming Definition, According to the United Nations | Newsmax.com
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DEFINING CO2 FOOTPRINT

A 'carbon footprint' is a measure of the greenhouse gas 

(GHG)emissions caused by or associated with an 

activity, group of activities or a product.



DEFINING CO2 FOOTPRINT



Prioritising Climate Change Risks For A Pacific Supply Chain
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Prioritising Climate Change Risks For A Pacific Supply Chain
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Cook Islands Historic Climate Change Risks 1900-2015
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Prioritising Climate Change Risks For A Pacific Supply Chain
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Figure 6.2: Direct, Indirect and Intangible Climate Change Costs For a Pacific MSC…. 
 
   DIRECT CLIMATE CHANGE IMPACT COSTS    

Physical Damage        Preparation                         

 Service Costs       Evacuation 
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             INTANGIBLE: 

• Loss of Life 

• Ecosystem Damage 

• Biodiversity Loss 

• Extinction 

• Externalities 

•   Supply Chain System Collapse 
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  6.1: Geophysical/Environmental   6.2: Information/Research   6.3: Communication

 6.4: Labour/Migration     6.5: Land 6.6: Financial/Funding

   6.7: Commercial: Fixed/Variable costs   6.8: Legal/Policy       6.9: Psychological

   6.10: Political   6.11: Equipment/Resources     6.12: Technical/Technological

     6.13: Lack of Coordination     6.14: Lack of Other Stakeholder Cooperation  6.15: Education/Training

    6.16: Planning/zoning    6.17: Transport  6.18: Uncertainty of climate change projections

      6.19: Other- Leadership 6.20: None
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MSC’ Climateproofing Stakeholder Adaptation Strategies

7.1: Natural Engineering/Ecological Rehabilitation. 7.2: Increasing Environmental Sustainability/Mitigation.

7.3: Physical Engineering –Climateproofing. 7.4: New Equipment and other assets.

7.5: Facility Elevation. 7.6: Retreat-Surrender/Migration

7.7: Information. 7.8: Training.

7.9: Communication. 7.10: Marketing/Income Source Diversification.

7.11: Increasing Flexibility. 7.12: Legislation and reviewed policy/planning.

7.13: Taxes, subsidies, fines/other financial incentives. 7.14: Infrastructure/Technical Standards.

7.15: Risk Monitoring/Management 7.16: Increased Stakeholder Cooperation

7.17: Increased Stakeholder Information Sharing. 7.18: Technology

7.19: Other –Psychology/Indigenous Knowledge/Leadership 7:20:  None



AFRICAN REGIONAL CLIMATE CHANGE
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SOUTH AFRICA

Mitigation Action Model description and parameters GHG emission reduction 2003-2050 Mitigation cost Rank cost -lowest cost is no 1

Escalating CO2 tax Impose tax on all energy related CO2 emissions including 

process emissions from Sasol plants

12,287 42 20

Nuclear and renewable energy 

extended

Combines both scenarios. At 50% each = 0 carbon scenario 8,297 52 23

Electric vehicles/nuclear Up to 10% of passenger kilometre demand 2003-2050 6,255 102 28

Nuclear/renewables No electricity from fossil fuels 2050 5,559 64 24

Industrial efficiency Improved boiler efficiency, HVAC, refrigeration, water 

heating, aircon… 

4,752 34 8

Renewables/learning As with extended but assuming renewable energy unit costs 

decline as global installed capacity increases

3,990 3 13

Subsidy for renewables On electricity from power tower/off-grid, 3,887, 125 30

Improved vehicle efficiency Improve private cars and light commercial vehicles by 0.9-

1.2% per year

758 269 3

Biofuel subsidy R1.06 per litre as incentive 573 697 35

Passenger modal shift From cars to public transport, from air to inter-city rail from 

51.8% of passenger km to 75% by 2050

469 1,131 2

Hybrids 20% of cars by 2030 -0 in 2001 381 1,987 36

Biofuels Biofuel blends increased to 8%, ethanol with petrol and 2% 

biodiesel with diesel 2013 -to 20% ad 5% 2030

Land use, fire control 50% reduction in savannah fires from 2004. Discourage 455 15 10



SOUTH AFRICA
Climate Change Factor Potential Implications Adaptation Measure

• Rising/high temperatures

• Melting ice 

• Large variations (spatial and temporal

• Frequent freeze-thaw cycles

• Shorter distance for Asia-Europe trade/less fuel consumption

• Competition, lower passage tolls, reduced transport costs

• Damage to infrastructure, equipment, cargo

• Increased construction and maintenance costs, new ship design and 

strengthened hulls

• Higher energy consumption in ports

• Variation in demand for and supply of shipping/port services

• Challenges to service reliability

• Heat resistant construction and materials

• Continuous inspection, repair and maintenance

• Monitoring of infrastructure temperatures

• Reduced cargo loads, speeds and service frequency

• Insulation and refrigeration

• Modal shift

• Transit management scheme/navigation

• Ship design, skilled labour and training requirements

• Rising sea levels

• Flooding and inundation

• Erosion of coastal areas

• Damage to infrastructure, equipment, cargo

• Increased erosion, sedimentation, construction and maintenance costs

• Relocation and migration, labour shortage, shipyard closure

• Variation in Demand/Supply ship services

• Structure and direction of trade

• Challenge to service reliability, increased dredging

• Changes in water levies in harbours

• Relocation, redesign and construction of coastal protection 

schemes

• Migration

• Insurance

• Extreme weather conditions

• Tropical cyclones

• Storms

• Floods

• Precipitation

• Wind

• Damage to infrastructure, cargo, equipment

• Increased damage to ships as a result of storm-wave-current interaction

• Integrate emergency evacuation procedures into operations

• Set up barriers and protection measures

• Relocate infrastructure, Alternative routes, Redesigned ports

• Amended beach nourishment programs
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✓ Land/Geophysical ✓ Environmental

✓ Information ✓ Political

✓ Communication ✓ Administrative

✓ Labour ✓ Technical/Technological

✓ Capital ✓ Lack of Coordination

✓ Financial/Funding ✓ Lack of Cooperation

✓ Commercial: Profits ✓ Education/Training

o Fixed costs ✓ Planning/zoning

o Variable costs ✓ Transport

✓ Demand/Supply ✓ Uncertainty of Climate Change

✓ Enforcement Capacity, Legal 

and Policy

✓ Other

✓ High risk perceptions from 

technological/other 

uncertainty

✓ Policy risks -lacking clear, long term 

obligations and commitments

✓ Enforcement ✓ Equity -ensuring risk exposed pays

Table III: Constraints to Climate Change Adaptation for South African Logistics Supply Chains



SOUTH AFRICA

Figure I: Top Fifteen Climate Change Adaptation Research Priorities in South Africa. 
 

 

Infrastructure • Knowledge about general climate 

risks available

• Some national entities such as 

ESKOM have undertaken specific 

studies

• Location specific risks 

not known

• Vulnerability of major 

forthcoming 

investments (e.g. 

SIPS) generally not 

known.

Integration/

Interactions 

• General awareness of importance 

of interactions, such as Food, 

Energy, Water

• Very few detailed 

studies

Social and 

economic 

impacts

• National scale study on economic 

impacts using general equilibrium 

model

• Western Cape Government

• SA Vulnerability Atlas

• Disaster management 

vulnerability data

• Impacts on labour, 

inequality, etc…

Table II: Climate Change Data Strengths and Research Gaps
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SOUTH AFRICA

Greener public transport. The report specifically mentions:

• Finding an alternative to company car schemes and allowances; 

• Maximizing persons per vehicle by purchasing a dedicated staff bus, 

• Provide a space where employees can publicise travel times and routes for car sharing;

• Provide bicycle lock-ups, changing rooms and showers at work,

• Subsidise employees who use public transport instead of providing on-site parking; 

• Enable certain employees to work from home occasionally; 

• Prioritise video conferencing so business meetings can be held without employees flying long distances;

• Lobby for better public transport;

• Lobby for better freight rail transport. 

• Stop offering air tickets as awards to high achievers

• Implementing a zoned road freight tax in urban areas/suburbs

• Retest all vehicles annually to ensure compliance to emissions standards

• Adding catalytic converters to all vehicles as mandatory.

• Providing hub and spoke rail/bus systems than line haul projects.

• Discourage urban sprawl.
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SANBI –GCF Funding Criteria 2017-2022 (Not accepting any new funding for climate change



CLIMATEPROOFING SOLUTIONS -Psychology

• Factors Clarifying Stakeholder Reluctance to 
Prioritise Climate Change.

• Access to capital/finance –or awareness of options.
• Asymmetrical information/climate change 

uncertainty.
• Lack of concern.
• Lack of incentive/legal uncertainty.
• No investment/information criteria.
• Other priorities –finance, risks, business operations.
• Perceived relevance.
• Risk ambiguity.
• Scepticism.
• Timing.
• Uncertain short run profitability and benefits.
• Uncertainty over cost effective, sustainable 

adaptation responses.
• Unknown inaction, maladaptation and opportunity 

costs.

• Factors Affecting Stakeholder Successful 
Survival/Recovery

• Adaptation.
• Adapting to opportunity not business as usual 

recovery.
• Competitors versus collaboration –impact costs of 

competitors versus own.
• Ecosystem protection.
• Extent of aid/reserves/support/flexibility.
• Extent of organisational loss, reputation, relocation 

costs.
• Extent to which businesses/stakeholders have 

experience, overcome past-existing impacts.
• Event specific impacts/location.

• PROACTIVE RISK EXPECTATIONS THEORY



A Pacific Maritime Ecosystem/Pacific MSC’ Resources 
         
Photosynthesis    Sun/Climate          Greenhouse Gas mitigation sink/Respiration 
 Connection to Maritime Supply Chain    SKY                                     
                               

           Birds                  
LAND       Amphibians   OCEAN                          

Humans     Sharks/Rays    Mammals  

Reptiles    Squid     Crabs  Eels 

     Fish     Crustaceans 

Trochus      Oysters/Clams/Molluscs   Echinoderms     Krill  
 
  Worms   Invertebrates     Coral/polyps 

   Zooplankton                                                           
 
     Phytoplankton    seaweed/plants 

 

 
 
 



CLIMATEPROOFING SOLUTIONS -FINANCIAL

• Physical Indicators Measuring the Extent to 
Which an Investment is Climateproofed.

• Development of a Business Continuity Plan.
• Extent of Mitigation/Adaptation Investment.
• Extent of Globalisation, Asset Interdependency 

and Supply Chain Exposure.
• Future Earning Power.
• Liability.
• Projected Risk/Vulnerability –Long Run/Short 

Run.
• Recovery time Changes.
• Resources Allocated/Reserves.
• Resource Sustainability.
• Stakeholder Reactions/Reputation/ 

Requirements.

• Physical Indicators Measuring the Extent to 
Which an Investment is Climateproofed.

• Business Awareness over climateproofing 
resilience.

• Change in Asset Performance.
• Change in Conditional Probability of Asset 

Failure/Asset Resilience.
• Change in communication, financial, 

information, physical, psychological exposure 
and leadership.

• Change in Percentage of Assets Exposed.
• Change in Risk Perception/People trained.
• Competitors.
• Coordination/Cooperation with other 

stakeholders.
• Demand/Supply/Market Changes.



Climateproofing Supply Chain Opportunities.

• Aid/ FDI/Remittances.
• Aquaculture, aquaponics.
• Climateproofing Infrastructure and equipment investment.
• Credits for mitigation and adaptation, venture capital and incentives.
• Export/Import power.
• Experience, Psychology and Training.
• Green Economy –climate bonds, emissions credits. 
• Localisation rather than globalisation.
• Pacific Ecological Capital and real estate.
• Reputation and publicity.
• Reserves.
• Technology.
• Trade diversion, continuation and creation into new markets.
• Traditional crafts, resources, products and techniques.
• The Ecological Capital Theory of Climate Change Risk Management



• “How wonderful it is that nobody need wait a single moment before starting to improve the 
world. "Anne Frank

• ” I’ve come on a special mission on behalf of my constituency, the millions of trillions of 
insects and other small creatures, to make a plea for them. Please keep in mind that if we 
would wipe out insects from this planet – which we are trying hard to do – the rest of life 
would disappear within a few months. E.O. Wilson, biologist and author, at TED 2007 awards, 
www.ted.com





ARE YOU PREPARED?

• Ecosystem?

• Infrastructure?

• Resources/Products?

• Assets/Equipment?

• Human/Psychology?

• Financial Reserves?

• Information?

• Communication?

• Other Stakeholders?

Figure 6.1: Risk Event Disruption, Impact Cost Phases for a Pacific MSC 
 

                                                                       Temporary  

 

Phases - - - - Mitigation- - - - Prediction/Anticipation- - - - - Disruption- - - - - 

                               

Opportunity - - - - - - Adaptation- - - - - - Recovery - - - - - - Evacuation/Relocation- - - -  Permanent  



ASSIGNMENTS

• Assignment I Week 5; Test

•

• Assignment 2:  Week 6 Poster/Presentation -Group Work (Groups of 3)

• With reference to MDG and other core South African national/local strategic objectives; 
describe and effectively market how you would produce an ecologically sustainable 
business or service to promote green living within South Africa.

• Assignment 3: Essay:  2500-3000 Words) Arial Narrow, Font 12, 1.5 spacing, Consistent 
reference Style, South African or UK English, Headings Bold. Week 12 Lecture 1

• Identify core climate change risks and impact costs for a local company of your choice. 
Then create several strategies to reduce the impact within the  South African logistics 
industry and supply chain. 



Optional Additional Climate Change Sources –For Assignment Aid

• Bornors A and Zipplies R, 2011, Bending The Curve: Your Guide to Tackling Climate Change in South Africa

• Cervigni R, Losos A, Chinowsky P, and Neumann J, 2016, Enhancing the Climate Resilience of Africa’s 
Infrastructure: The Roads and Bridges Sector, World Bank Report, Washington.

• Cohen B, 2011, ‘Briefing Notes on Transport Emissions in South Africa,” WWFSA Report, Johannesburg.

• Dyer J, 2015, ‘Is Durban’s Proposed Port Expansion Really Necessary?” UKZN Master’s Thesis, Durban.

• Dyer J, 2018, ‘The Impact of Climate Change on the Future of Pacific Maritime Supply Chains, Seaports and 
Shipping: How Stakeholders Can Adapt,’ University of Tasmania PhD Thesis, Launceston.

• Earthlife Africa and Oxfam International, 2009, ‘Climate Change, Development and Energy Problems in South 
Africa: Another World is Possible’, Earthlife Africa and Oxfam International Report, Johannesburg

• eThekwini Municipality, 2014, Durban Climate Change Strategy Final Draft for Council Approval, eThekwini 
Council Report, Durban.

• Fitchett J, Grant B and Hoogendoorn G, 2014, Climate change threats to two low-lying South African coastal 
towns: Risks and perceptions.

• Friedrich E and Timol S, 2011, Climate change and urban road transport – a South African case study of 
vulnerability due to sea level rise Journal of the South African Institution of Civil Engineering, Vol 53 No 2, 
Paper 732 pp. 14–22



Optional Additional Climate Change Sources –For Assignment Aid

• HR Wallingford 2014, Future Climate Scoping Report for Africa, The use of climate services for decision-making 
in the ports sector, HR Wallingford Report, London. 

• Hunter R, 2018, ‘Defining South Africa’s Climate Change Research Agenda,’ South African Department of 
Environmental Affairs Report, Pretoria.

• Intergovernmental Panel on Climate Change (IPCC), 2015, ‘Fifth Assessment Report of the Intergovernmental 
Panel on Climate Change,’ Edenhofer, O., Pichs-Madruga, R., Sokona, Y., Farahani, E., Kadner, S., Seyboth, K., 
Adler, A., Baum, I., Brunner, S., Eickemeier, P., Kriemann, B., Savolainen, J., Schlömer, S., von Stechow, C., 
Zwickel, T., & Minx, J., (eds.), Cambridge University Press, Cambridge.

• International Association of Ports & Harbours, 2011, ‘Seaports and Climate Change –An Analysis of Adaptation 
Measures,’ Port Planning and Development Committee Report, Hamburg.

• Institute of Directors Southern Africa, 2010, South African Business & Climate Change Sustainable 
Development Forum Position Paper 2, Johannesburg.

• Jooste M, Winkler H, Van Seventer D and Truong T, 2009, The effect of response measures to climate change 
on South Africa’s economy and trade, DEA Report, Pretoria,

• Jury M, 2013, Climate Trends in Southern Africa, South African Journal of Science, Volume 109 Issue (1/2), 
http://dx.doi.org/10.1590/sajs.2013/980

• Letete T, Guma M, and Marquard A, 2009, ‘Information on climate change in South Africa: greenhouse gas 
emissions and mitigation options’, UCT Energy Research Centre Report, Cape Town. 



Optional Additional Climate Change Sources –For Assignment Aid

• Middleton L, 2016, ‘Climate compatible development in African cities,’ African Urban Research Initiative Paper UCT, Cape Town.

• Mojafi T, 2014, ‘Development of Policy For Climate Change Adaptation For South African Ports,’ World Maritime University Master’s 
Dissertation, Malmo. 

• Nelson Mandela Bay Municipality 2015, Climate Change and Green Economy Action Plan, Nelson Mandela Bay Report, Port Elizabeth.

• South African Cities Network, 2014, ‘Synthesis Report: Analysing Cities’ Climate Change Resilience: Food Security, Transport, Water, South 
African Cities Network Report, Johannesburg.

• South African Department of Environmental Affairs, 2015, “The Economics of Adaptation to Future Climates in South Africa: An Integrated 
Biophysical and Economic Analysis,” LTAS Phase II, Technical Report (no. 6 of 7), Pretoria.

• South Africa Department of Transport, 2017, ‘Draft Roads Policy,’ South Africa Department of Transport Report, Pretoria.

• South Africa Department of Transport, 2015, Green Transport Strategy 2016-2021, South Africa Department of Transport Report, Pretoria.

• Suleman M, Gaylard M, Tshaka M and Snyman C, 2015, ‘South Africa Cities Green Transport Programme: Accelerating The Transition to Green 
Transport, Green Economy Paper, Pretoria.

• Taylor A, Cartwright A and Sutherland C, 2014, Institutional Pathways for Local Climate Adaptation: A Comparison of Three South African 
Municipalities, the African Centre for Cities, University of Cape Town Report, Cape Town.

• Tongwane M, 2009, Transport Sector Greenhouse Gas Inventory for South Africa for the base year 2009, University of Witwatersrand Master of 
Science Thesis, Johannesburg.

• Transnet 2014, National Climate Change Response Dialogue: 12 September 2014

• Transnet’s contribution towards South Africa’s efforts to cut down emissions in the transport sector, Transnet Presentation, Johannesburg. 
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