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DOCUMENT LIMITATIONS  

This Climate Change related Document has been provided by Mott MacDonald South Africa (Pty) Ltd (“Mott MacDonald”) 
subject to the following limitations: 

1. This document is issued for the party which commissioned it and for specific purposes connected with the above-captioned project 
only. It should not be relied upon by any other party or used for any other purpose.   

2. We accept no responsibility for the consequences of this document being relied upon by any other party, or being used for any 
other purpose, or containing any error or omission which is due to an error or omission in data supplied to us by other parties. 

3. This document contains confidential information and proprietary intellectual property. It should not be shown to other parties without
consent from us and from the party which commissioned it. 

4. This Document has been prepared for the specific purpose outlined in Mott MacDonald’s proposal and no responsibility is accepted 
for the use of this Document, in whole or in part, in other contexts or for any other purpose.  

5. The scope and the period of Mott MacDonald’s Services are as described in Mott MacDonald’s inception report and are subject to 
restrictions and limitations. Mott MacDonald performed a limited assessment of the possible conditions or circumstances that may 
exist at or within the study area referenced in this Document. If a service (as outlined in Section 1) is not expressly indicated it cannot 
be assumed that it has been provided in the document. If a sector is not addressed under the four key themes (twelve sectors) 
identified in consultation with the client, it cannot be assumed that any determination has been made by Mott MacDonald in regards to 
it.  

6. Conditions may exist which were undetectable given the limited nature of the defined requirements with respect to the site. 
Variations in conditions may occur between investigatory locations, and there may be special conditions pertaining to parts of the 
study area which have not been revealed by the investigation and which have not therefore been taken into account in this Document. 
Accordingly, additional studies and actions may be required.  

7. In addition, it is recognised that the passage of time affects the information and assessment provided in this Document. Mott 
MacDonald’s opinions are based on information that existed at the time of the production of this Document. It is understood that the 
Services provided allowed Mott MacDonald to form no more than an opinion of the actual conditions of the site at the time the site was 
visited and cannot be used to assess the effect of any subsequent changes in the quality of the site. 

8. The study is limited to the study area and is based on information and data that was supplied by third parties, and including any 
presiding laws, by-laws, guidelines or regulations at the time of the study that could be reasonably obtained by the project team. 

9. Any assessments made in this Document are based on the conditions indicated from published sources as referenced in the 
footnotes and the investigation described. No warranty is included - either express or implied - that the actual conditions will conform 
exactly to the assessments contained in this Document.  

MOTT MACDONALD SOUTH AFRICA (PTY) LTD
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1.1 Project Background 

During COP17-CMP7 held in Durban in 2011, the KwaDukuza Municipality declared its commitment to 
climate change action. The Municipality’s Integrated Development Plan (IDP) of 2012/17 acknowledges 
that the municipal area will face risks associated with climate change and intends to plan better for the 
future in a precautionary manner. Climate change risks are regarded as key factors to consider in the long 
term, sustainable management of the Municipality’s operations. 

The Municipality has also recently partnered with the International Council for Local Environmental 
Initiatives (ICLEI) - Local Governments for Sustainability - Africa on a project running from 2012-2015. It is 
the intention of this document to achieve alignment between the key strategies and processes arising, in 
order to avoid any unnecessary duplication and wasted resources.  

Mott MacDonald South Africa (MMSA) was appointed by the KwaDukuza Municipality1 to evaluate climate 
change management risks to the Municipality and develop a Climate Change Response Strategy (CCRS)
of climate change mitigation and climate change adaptation response options.

In line with the Municipality’s forward thinking and risk-averse approach to climate change, this project 
considers climate change impacts up to the intermediate future around  the 2050 time horizon and beyond 
to the more distant 2100 time horizon. It is also understood that the results and findings of this strategy will 
strongly inform the KwaDukuza and ICLEI-Africa partnership and its associated projects going forward.  

1.2 Project Objectives 

The aim of the project is to develop a robust climate change strategy that identifies and outlines 
recommendations for response to specific climate change management issues for vulnerable sectors2 in 
the KwaDukuza area. In support of this aim, primary objectives include: 
� Developing a baseline of key policies and frameworks at the national, provincial and local level 

(Appendix B); 
� Consideration of the status quo as well as future pressures to the Municipality;
� Consult stakeholders on climate change management in KwaDukuza; 
� Developing a profile greenhouse gas emission profile; 
� Profiling the range of climate change impacts and associated risks;  
� Outlining opportunities for both adaptation and mitigation responses; and  
� Identifying a selection of priority strategy options to direct the municipalities initial climate change 

management responses.  

The strategy ultimately aims to help guide future decision-making in a more responsible and sustainable 
manner, by highlighting broader impacts and encourages more long-term thinking in terms of sectoral 
planning.

The methodology followed for this project is outlined in Appendix C. 

_________________________ 
1 Appendix A provides a background to the municipality. 
2 Appendix D provides an overview of vulnerable sectors. 

1. Introduction
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1.3 Report Structure 

This report provides evidence based strategic recommendations for responses to climate change 
management issues for vulnerable sectors in the KwaDukuza Municipality. The structure is split into 
Climate Change Mitigation (Section 2) and Climate Change Adaptation (Section 3) responses, supported 
by a local Greenhouse Gas Emissions Profile (Appendix I) and a local Climate Impact Profile (Appendix J).

Climate change management considerations and responses highlighted will require action in support of 
sustainable development in KwaDukuza. Taking into account the capacity of the Municipality to initially 
respond to these issues in the short term, it is, however, important to phase and balance such 
requirements over time. In support of this, a number of strategic climate change management priorities 
have been outlined accordingly in Section 4. This is supported by guiding principles for the implementation 
of response recommendations (Section 5). The identification of priority areas for action however, by no 
means diminishes the importance of the wider issues and associated responses identified for action over 
time. 
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2.1 Introduction 

With the prospect of economic and population growth, in a business as usual scenario, KwaDukuza would 
be on a path of increasing emissions of greenhouse gases (GHG) due to higher energy use, production, 
transport and waste demands3.  In response to this potential risk, action will be needed to maximise 
efficiency and make the most of natural resources to deliver a low-carbon future.  The use of energy is a 
prominent theme in climate change mitigation. As such, opportunities for increased renewable energy 
availability, energy consumption minimisation and awareness are outlined for all relevant sectors in this 
chapter. 

Mitigation refers to actions that reduce the causes of climate change by reducing emissions of greenhouse 
gases, such as carbon dioxide (CO2). Climate change mitigation refers to two specific aspects that when 
embraced together can lead to growth, while reducing emissions.  These themes are:  
� Decreasing usage: using less; using more efficiently; treating wastes as resources; 
� Reducing intensity: recognising that some fuels have higher carbon contents than others and moving 

towards low-carbon and renewable fuels. 

In working to manage the risks associated with GHG emissions, climate change mitigation can be 
categorised into initiatives that either:  
� Build capacity – Actions to build capacity act as a foundation and are fundamental to the development 

of mitigation actions. Initiatives that build capacity to mitigate GHG emissions include: 
� Gathering and sharing information (research, data collecting and monitoring, awareness raising); 
� Creating supportive social structures (organisational development, working in partnership with 

institutions); and 
� Creating supportive governance (regulations, legislation and guidance). 

� Deliver mitigation actions – Mitigation actions work to reduce increases in GHG emissions or to 
exploit opportunities to reduce those emissions. Mitigation action falls into the following primary 
categories: 
� Increasing efficiency; 
� Innovation; 
� Investment in appropriate technologies; and 
� Exploiting positive opportunities through policy. 

_________________________ 
3 iLembe DM. 2012. iLembe Regional Spatial Development Plan Phase Three: Towards a Regional Plan. iLembe District Municipality, 

Umhlali.

2. Climate Change Mitigation Responses
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2.2 Natural System (Theme One) 

2.2.1 Water 

Use of water is linked to development and wealth, and with projects for growth in both domestic and 
industrial sectors, the demand for both clean water and for waste-water processing is likely to grow in the 
future. Water use is also closely linked with the energy sector in terms of industry (energy generation and 
use) and the domestic sector (energy use in heating).  

A key action is to reduce the overall demand for water on a per capita basis as far as possible while 
maintaining living standards.  Awareness raising and education programmes can be developed for 
residents to help them use as little water as possible.  This puts less pressure on clean water and 
wastewater processing and in turn would reduce the energy demand in this sector.  Use of grey water and 
water collection should be maintained and enhanced to reduce demand on clean water. Education may be 
needed to raise awareness of the potential uses of grey water. 

Wastewater treatment offers the potential to generate biogases which can be used to partially or fully self-
power the water treatment process.  These technologies have been widely adopted in Europe and 
America.  In this process, the waste sludge is heated in controlled conditions to generate gases which can 
be recovered in combined heat and power engines.  Since the process is self-perpetuating, it reduces the 
dependence on fossil fuels. Opportunities for localised/small scale hydro-power should also be explored 
within and surrounding the study area. 

Table 2.1: Mitigation options for the water sector   
Build mitigation capacity

Demand
� Building regulations should deliver new buildings that use minimal potable water, and provide rainwater harvesting. This 

will help to reduce the demand on the water supply and energy (required for pumping).
� Awareness and Education campaigns to ensure correct uses of water. This should encourage good water use behaviours 

including which types of water are suitable for different purposes, and to discourage the wasting of water. Planning 
approval to consider current and future water availability and adopt targets for waste usage in new developments.  It will 
be crucial to make sure new developments promote efficient use of the water supply to reduce additional demand as far 
as possible.

� Water use should form part of the regular audit of industrial facilities to ensure adequate monitoring and management of 
water use is implemented.

Supply
� Identify and map opportunity areas for hydro-power installations within and surrounding the study area.
� Water treatment works should be required to demonstrate energy efficiency as part of the planning and consenting process.
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Deliver mitigation actions

Demand
Water use to be metered for both domestic and industrial clients to develop reduction behaviours. All consumers should pay 
for what they use to provide a tangible incentive to reduce that usage.
Supply
� Work with key partners (such as service providers, farmers and private investors) to increase hydro-power installations.
� Consider creative opportunities for localised/ small-scale hydro-power installations (e.g.in conjunction with stormwater

channels/ infrastructure).
� Explore the use for biogas recovery in waste water treatment processes to make these types of plants self-sustaining in 

the medium term.  A review of the available capacity to implement such technology should be undertaken, and partners 
sought to deliver upgrades.

� Work to reduce leakages in the system to make sure facilities do not need to over-satisfy the actual demand for water.

Key Partners
� Department of Water Affairs (DWA)
� Department of Education
� Department of Transport (DoT) 
� Siza Water (SembCorp)
� Umgeni Water
� iLembe District Municipality (e.g. iLembe Water Services Unit)
� KwaDukuza IDP office KwaDukuza Environmental Services Unit
� KwaDukuza Technical Services Unit
� Mondi Wetlands Programme
� Mondi (Corporate Social Investment/Responsibility section)
� Sappi CSI Team (Corporate Social Investment/Responsibility section)
� Local Farmers
� Private Investors
� eThekwini  Municipality (for best practice guidance/lessons learnt)

2.2.2 Agriculture 

From a climate change mitigation perspective, land used for agriculture can act as both a sink and a source 
of GHGs. The way that farming is practiced is of paramount importance – for example in the cane industry, 
where cane is burned prior to harvesting which releases vast amounts of carbon into the atmosphere and 
negating the sequestration that occurred during its growing season; or the tilling of soils which releases 
methane into the atmosphere. In addition agriculture can be used to provide renewable fuels which can be 
used to provide heat and power to the local community. 

Comments were raised in consultations about the lack of use of local wastes.  A change in philosophy to 
recognise ‘wastes’ as ‘potential resources’ is needed, as this could potentially deliver local energy sources 
while relieving pressure on waste management.  One such commenter4 noted that bagasse from sugar 
mills could be used as an energy source, while crop burning is also noted in the area. 

_________________________ 
4 Appendix E
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Table 2.2: Mitigation options for the agriculture sector 
Build mitigation capacity

Research
� Develop a register of potential resources that could be used as fuels rather than being treated as waste. This should be 

centrally maintained and frequently updated.
� Identify potential customers in the local community that could potentially receive these fuels.  Forums could be held 

between key commercial and industrial companies in the region in order to facilitate the identification of mutually 
beneficial streams and to share best practices.

Land-use
� Existing forested areas should be protected to maintain local sinks of GHG emissions. Best practice in forestry 

management could be adopted to maximise the amount of GHG emissions through planned felling and planting regimes.

Deliver mitigation actions

Working with Farmers
� Develop supply agreements between the agricultural and energy sectors with a view to providing predictable incomes.
� Educate farmers and encourage no-till practices.
� Implement forestry management regime that promotes the protection of GHG sinks while potentially providing resource 

opportunities in the area (through wood or other crop supply, for example).

Key Partners
� KZN Department of Agriculture and Environmental Affairs (DAEA)
� iLembe District Municipality (e.g. iLembe Economic Development Unit)
� Enterprise iLembe
� Ingonyama Trust
� Co-operatives
� Cane Growers Association
� Chamber of Business
� Tongaat Hulett
� Illovo
� Sappi 
� Mondi
� South African Sugar Association (SASA)
� South African Sugar Research Institute (SASRI)
� NGOs (e.g. Wildlands Conservation Trust) and NPOs
� KwaDukuza IDP office 
� eThekwini  Municipality (for best practice guidance/lessons learnt)
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2.3 Built System (Theme Two) 

2.3.1 Human Settlements 

Settlements are one of the major consumers of energy and other resources and therefore a major 
contributor to the emissions incurred through the supply of that energy and resources. Therefore there are 
intimate links between settlements and the sector specific responses that are discussed throughout this 
section.  In the context of climate change mitigation, settlements are important from two aspects –
residential buildings, and the proximity of different community facilities and services. 

Two options can be explored in order to drive efficiency improvements: upgrading of existing buildings to 
be more energy efficient in their daily operation and, education as a vehicle for change. 

New buildings should be subject to building standards that reflect the ambition of KwaDukuza to reduce 
GHG emissions.  This means that they need to deliver on energy efficiency and water use, with a stretch 
target of utilising renewable energy where it is feasible, particularly for larger developments which can help 
to meet the renewable energy targets set out in the Integrated Development Plan. 

New development should also be planned to take account the location of key services.  Services that are 
located further away increase the potential for additional transport requirements, either through car use or 
public transport that could be minimised or avoided if well planned.  This means that new settlements might 
look to deliver local employment opportunities and local services. 

Table 2.3: Mitigation options for human settlements 
Build mitigation capacity
Planning
� Review and refine the Spatial Development Framework to explore ways in which it can deliver low-carbon settlements 

design, lifestyles, transport patterns and behaviour.

Building Standards
� Building standards codes should demonstrate the intent of KwaDukuza to make new dwellings as efficient as possible.  

This means improving insulation, making use of natural ventilation and shading and potentially incorporating renewable 
energy systems where possible, as well as incorporating waste and water re-use. Every new build should be to South 
African National Standards (SANS) 10400 standards.

� Creation of locally specific energy efficiency by-laws for buildings, to augment existing national SANS standards.

Education and Information
� Raise awareness of energy efficiency within homes and places of work.  Look to provide a clear campaign that highlights 

the contribution to climate change mitigation that all can make as well as the potential monetary savings that residents 
could make.

� Look for partners to develop the capacity of local businesses to undertake energy efficiency works.
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Deliver mitigation actions
Incentives
� Look to mechanisms for incentivising retrofitting of energy efficiency initiatives though funding/part-funding or other relief.
� Promote developers that deliver excellent performance in building standards.

Infrastructure
� Prefer development that incorporates renewable energy, especially for large scale developments where there might be 

suitable economies of scale for its development.
� Prefer development that attempts to provide local services and employment in order to lessen the burden on transport 

requirements.

Building Performance
� Improve standard of social housing (new and retrofit of existing), particularly to include ceilings to improve thermal 

performance.

Key Partners
� Department of Human Settlement (DHS)
� KwaDukuza IDP office 
� KwaDukuza Housing Unit
� KwaDukuza Disaster Risk Management Unit
� KwaDukuza Environnemental Services Unit (as an informant)
� Green Building Council of South Africa (GBCSA)
� Eskom
� Department of Land Affairs (DLA)
� Ingonyama Trust
� Tongaat Hullett (as key landowners)
� NGOs and NPOs
� eThekwini  Municipality (for best practice guidance/lessons learnt)
� iLembe District Municipality

2.3.2 Waste 

Waste management has a key role to play in climate change mitigation.  It can be a source of GHG 
emissions, but it can also play a role in long-term reduction of these emissions. 

Landfill is the least desirable outcome for waste management for a wide range of reasons.  Landfilled 
organic wastes generate methane which is a more potent greenhouse gas than carbon dioxide.  Landfilling 
is also least desirable from a resources view since a large part of the waste fraction can be recovered and 
recycled.  Finally, landfills occupy space that may be used more optimally.  In a scenario where population 
and development both increase, a landfill-only policy becomes more difficult to maintain. 

Current waste collection practices do not cover all areas reliably.  Improvement in the collection service is 
an important aspect of this, but so is the creation of awareness.  The lack of resources to deliver robust 
services is an important hurdle to overcome.  By sending all waste to landfill, potential revenue streams are 
being lost that could be monetised to deliver better services. 
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The KwaDukuza Integrated Waste Management Plan strongly highlights the need for waste minimisation, 
re-use and recycling, in line with the National Environmental Management Waste Act (2008) and the 2000 
Polokwane Declaration which prescribes zero waste to landfill by 2022. KwaDukuza is not on track to 
achieving this. Without intervention, the likely waste volumes are likely to increase (in line with projected 
economic and population growth).5 This indicates that landfill (methane) gas generation will continue as per 
the status quo, if not increase. A 2012 report by the DEA has found that landfill sites typically contribute to 
10% of a municipality’s annual GHG emissions, signaling a need for immediate intervention. 

At the very least, the existing landfills should explore the potential for landfill gas recovery, in which 
methane is captured for use as fuel in gas engines.  This is a widely adopted technology that makes use of 
what would otherwise be considered a waste product and would contribute to the wider ambition of the 
Integrated Resource Plan which has set targets for renewable energy generation. 

Waste segregation promotes recycling which can lead to reductions in GHG compared to virgin products. It 
is likely that there may be difficulties in securing local markets for some of the sorted materials.  However, 
metals and glass may have potential markets, particularly the former where global commodity prices are 
increasing. 

Energy recovery may also be an option.  With these facilities the waste stream is sorted first and the 
combustible fraction is burnt in a furnace to provide power and heat.  This reduces the demand on landfill 
and provides a local source of low-carbon energy. 

Table 2.4: Mitigation options for the waste sector 
Build mitigation capacity

Collaboration
� Explore the potential for partnerships with other local administrations to identify potential markets for segregated wastes 

and develop economies of scale for other waste processing.
Policy
� Refocus waste management plan to a resource plan. Identify the potential waste streams that could be recovered and 

explore strategies for delivering a market for these resources.

Deliver mitigation actions
Disposal Sites
� Reduce ongoing fraction of waste to landfill.  Landfilling itself leads to GHG emissions and waste resources that could 

potentially be reused in the wider community.
� Undertake a feasibility study for landfill gas recovery.  This should assess currently operating and closed landfill sites to

assess the amount of gases that could be recovered, and identify potential customers for the energy.
� Explore the feasibility of energy-from-waste solutions.

Collections
� Waste segregation at source.

Markets
� Review existing capacity for waste processing and potential markets for receiving waste streams.
� Landfill tax to deter future landfilling and promote alternative waste management.

_________________________ 
5 http://www.mile.org.za/Intermediary%20Cities/Documents/KwaDukuza%20IDP%202012-17.pdf 
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Key Partners
� Dolphin Coast Landfill Management (DCLM)
� KwaDukuza Waste Management Unit
� Dolphin Coast Waste Management (DCWM)
� KwaDukuza IDP office 
� iLembe District Municipality
� Wildlands Conservation Trust
� Tongaat Hulett
� Mondi 
� Sappi 
� KZN Department of Agriculture and  Environmental Affairs (DAEA)
� Gledhow  Sugar Company
� eThekwini (for best practice guidance and lessons learnt)
� NPOs and NGOs

2.3.3 Energy 

Energy consumption is expected to increase with projected economic growth in KwaDukuza and climate 
change will only exacerbate this by increasing average temperatures (and therefore increasing the use of 
air conditioning, for example) as well as the occurrence of extreme events such as heat waves (which will 
result in “spikes” in energy usage).  Energy embodies the most significant contributor to GHG emissions, 
and therefore the key pillars of efficiency in use and reducing the carbon intensity are paramount. Energy 
use has links with planning, waste, industry and transport and all of these sectors will be pivotal in 
delivering reductions in GHG emissions. 

Current energy supply is a mix of grid-supplied electricity and ‘private’ energy supply from biomass and 
small generators.  Eskom has indicated that further large scale investment in the transmission supply witll
deliver increased availability to the area.  While this will deliver a more secure supply – a key pillar for 
growth – it will also increase GHG emissions substantially since the predominant source of electricity 
supplied by Eskom is currently from coal. 

During the consultation process, a number of comments made noted the relative lack of development in the 
renewable energy sector, particularly in wind and solar power.  These sources of generation could 
potentially deliver local energy supply which could provide less dependence on the national grid.  There are 
however significant barriers which will need to be overcome in order to see a successful long term 
deployment of these technologies, such as the REBID process.  
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Table 2.5: Mitigation options for the energy sector 
Build mitigation capacity

Awareness Raising
� Raise awareness and importance of energy efficiency in the Municipality. A variety of methods can be used, e.g. 

community forums, advertising, through the education systems etc. Link to monetary savings and efficiency.
� Make sure each Department understands the potential contribution it makes to energy use, and what they can do to

increase energy efficiency.
� It could be made mandatory for Departments to reduce energy use and waste generation. Staff should be evaluated 

against their individual and departmental performance towards Energy Efficiency and Climate Change targets and action
integrated into service delivery and daily tasks.

Technical Expertise
� Evaluate the level of expertise in the field on energy and/or renewable energy.  Consider partnerships with other 

administrations to explore the potential for energy developments.

Cross-departmental Working
� Identify barriers to cross-departmental working to deliver energy efficiency projects.  Undertake seminars and workshops

on where potential synergies may exist.
� Make sure planning officers understand the key issues of energy so that future growth can take advantage of efficiencies 

or local sources of energy.
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Deliver mitigation actions

Buildings
� Implement thermally efficient housing delivery, e.g. legislate the provision of ceilings in government-delivered housing 

(ceilings result in a warmer house in winter; cooler in summer) which will also help avoid additional heating and/ or 
cooling.

� Ensure that all new buildings follow the building regulations (at minimum) and increase municipal enforcement thereof.
� Use a Municipality building as a showcase for implementing renewable energy/energy efficiency. This will give a good 

example to the rest of the community as well as a chance to identify local skills and skills gaps in this area.

Infrastructure
� Promote the auditing of the energy efficiency of existing industrial processes and challenge them to improve.  
� All waste processes to undertake feasibility studies for recovering energy to contribute to renewable energy targets and 

waste management.  Agricultural wastes should be registered and their suitability for energy recovery determined along 
with identification of potential customers. 

Renewable Energy
� Use National and Provincial solar and wind potential information to assist Municipal planners in identifying potential sites 

for renewable energy in KwaDukuza that the Integrated Resource Plan can deliver on its ambitions to diversify supply.
The Department of Economic Development and Tourism, for example, has made this information freely available to 
municipalities in KZN.

� Explore the feasibility of potentially developing Power Purchase Agreements, and learn from best practice in South Africa.
If feasible, look for outside investment to deliver renewable energy projects through power purchase agreements or 
similar contracts. 

� Explore the potential for use of carbon financing options to increase project feasibility.

Planning
� Look to local new industry that depends on heat next to existing installations that may have waste heat streams.
� Large scale developments to have mandatory energy management plans to ensure that economies of scale can be 

utilised to deliver local renewable energy.
� Planning decisions should consider whether developments have made optimal use of the local conditions, for example 

consideration of solar PV/heating, maximising shading, passive ventilation techniques etc.  Develop a checklist to 
streamline decisions within the building regulations.

� Prefer developments that utilise renewable energy.

Key Partners
� ESKOM
� KwaDukuza IDP office 
� KwaDukuza Electricity Services Unit
� Department of Education
� Treasury (Renewable Energy Independent Power Producer Procurement [REIPPP] programme)
� Development Bank of South Africa (DBSA)
� Department of Energy (DoE)
� Department of Water Affairs (DWA)
� Department of Economic Development and Tourism (DEDT)
� Department of Trade and Investment (DTI)
� Private Investors 
� eThekwini  Municipality (for best practice guidance/lessons learnt)
� iLembe District Municipality
� NGOs and NPOs
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2.4 Transport 

The IDP points out that the transport industry in KwaDukuza is considered under-developed with 
uncoordinated public transport systems and inadequate infrastructure to enable this. An Integrated Rapid 
Public Transport Network (IRPTN) is being introduced to iLembe for this specific reason. In the eThekwini 
inventory, for example, transport fuels account for about a quarter of the GHG emissions and, are also 
seen to be important at a national level. Some national regulations are in place that will introduce some 
biofuels in to transport fuel which will provide a minimum amount of mitigation. 

With a likely increased number of middle-income earners in future, there will be an increasing number of 
new vehicles on the roads in KwaDukuza because it is a growing economy. Unless vehicles operating from 
renewable energy are mainstreamed/ incentivised, or effective public transport systems are operational,
local transportation-related GHG emissions will increase and there will be increased dependency on 
fluctuating oil prices which will drastically affect the local economy.  KwaDukuza may be able to help 
influence this by using its own vehicle fleets to set a good example. 

Keeping the number of car trips to a minimum is a key factor on limiting GHG emissions, as well as 
improving the Level of Service (LoS) of the roads and intersections which would mean less time idling in 
traffic. This may require twin stream policies of dis-incentivising personal car travel (e.g. through taxes, 
parking rates etc.) and incentivising public transport (e.g. inventing in facilities, keeping fares low).

Table 2.6: Mitigation options for the transport sector 
Build mitigation capacity

Awareness Raising
� Education programme on making optimal use of public transport, cycling and walking.

Planning
� New development should demonstrate how it will utilise existing public transport or support new public transport initiatives 

to limit the proliferation of private car transport.
� Wider planning should try to promote local employment and services to limit the need for longer distance journeys.
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Deliver mitigation actions

Modal Shift
� Effective transport planning and management towards encouraging a shift from private to public transport.
� Park and ride facilities to encourage private car users to use public transport.
� Support walking and cycling modes, e.g. cycle lanes and storage.
� Roll out of bus rapid transport and school bus systems (an IRPTN is proposed for iLembe).
� Engage with local business and logistics companies to encourage fleet efficiency/use of rail.

Deterrents
� Allocate road space to public transport vehicles.
� Increase cost of private car transport such as through road space charges and consideration of emissions taxes (e.g. on 

fuel purchases). Importantly, any taxes must be ring-fenced so that such funds can be used specifically for climate 
change projects/initiatives in future (e.g. awareness campaigns).

Technology and Design
� Set minimum standards for new additions to government vehicle fleet efficiency.
� Set minimum standards for new additions to public transport and taxi vehicles.
� Improve road design so that vehicles can travel to destinations more efficiently with less time on the road, and thus lower 

emissions.

Key Partners
� Department of Transport (DoT)
� South African National Roads Agency Limited (SANRAL)
� KwaDukuza IDP office 
� KwaDukuza Transportation Unit
� iLembe District Municipality
� Taxi Associations
� Public Rail Association of South Africa (PRASA)
� Transnet
� eThekwini  Municipality (for best practice guidance/lessons learnt)
� NGOs and NPOs

2.5 Socio-economic System (Theme Three) 

2.5.1 Working with Business 

Business has a key role to play in climate change mitigation.  Particularly in the use of energy, there can be 
direct monetary benefits in improving energy efficiency.  Businesses operating in the manner of Business
as Usual may find that they are left behind in the future with rising energy costs making them 
uncompetitive.  Larger businesses may also have the ability to invest in low-carbon and renewable energy 
technologies which could insulate them from rising energy prices in the medium-term. 

A new generation of more environmentally informed consumers will lead the process of transformation in 
consumer behaviour and this may call for changes to manufacturing processes to provide “sustainable” 
goods.  

Businesses can also form partnerships to better work together to supply energy and wastes between each 
other which may complement both businesses.  
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Table 2.7: Mitigation options for the business sector 
Build mitigation capacity

Awareness Raising
� Organise and promote business forums to develop local links and maximise opportunities for collaboration.
� Develop a knowledge exchange network for businesses to be able to share best practice.
� Encourage and educate industries and business on extended producer responsibility.

Deliver mitigation actions

Monitoring
� Produce an inventory of heavy emitters in KwaDukuza.
� Introduce mandatory GHG emissions data capture and reporting.
� Auditing of energy efficiency at large installations.

Technology
� Work with local business to reduce dependence on increasingly costly energy sources.
� Encourage CSI projects that focus on community-based adaptation projects.

Investment
� Explore potential for incentivising investment in low-carbon technologies.
� Encourage use of available carbon-financing mechanisms to encourage project development.

Key Partners
� KwaDukuza IDP office
� KwaDukuza Economic Development Unit
� eThekwini  Municipality (for best practice guidance/lessons learnt)
� iLembe District Municipality (e.g. ilembe Economic Development Unit)
� Enterprise iLembe
� Chamber of Commerce
� Department of Trade and Investment (DTI)
� KZN Department of Economic Development and Tourism (DEDT)
� NGOs and NPOs

2.5.2 Education Awareness and Capacity Building 

Driving change must start at a local level. In order to empower vulnerable communities and future 
generations on climate change mitigation and adaptation, educational reform, awareness campaigns and 
capacity building is needed. Without it, the status quo of unsustainable development and consumption will 
occur and prevent the Municipality from following a sustainable growth path. 

Many of the technical improvements might require additional capacity and resources to deliver.  Some of 
this expertise may not currently exist in the area.  In this case partnership working, especially with other 
regional bodies will be an important part of delivering the mitigation actions identified throughout this 
section. 
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Table 2.8: Mitigation options for education awareness and capacity building 
Build mitigation capacity

Training
� Train and recruit staff to be able to deliver on the initiatives listed below.
� Explore conducting a baseline staff awareness survey with ICLEI-Africa.
� Strengthen human resources and climate change knowledge within key departments which have a prominent role to play 

within the municipal arena, relating to climate change (e.g. electricity, waste, human settlements, planning).

Communication
� Sharing experiences and lessons, to inform others and future actions and policies.
� Develop local and regional networks and forums to build business links and identify opportunities.
� Actively seek investors for renewable energy projects.

Deliver mitigation actions

Projects
� Roll out practical, interactive education programmes at schools and community groups.
� Perform plays for communities with a climate change-based story line.
� Documenting, developing and sharing information on climate change, vulnerability and adaptation.
� Encouraging local voluntary action for promoted energy efficiency measures.

Key Partners
� Department of Education
� KwaDukuza IDP office 
� KZN DAEA
� NGOs and NPOs
� eThekwini  Municipality (for best practice guidance/lessons learnt)
� iLembe District Municipality

2.6 Governance (Theme Four)  

2.6.1  Integration, Planning and Partnerships 

Governance is a crucial part of GHG mitigation.  Leadership must come from the top, with strong messages 
and policies forming the framework for successful development of mitigation programmes.  Every head of 
Department must have accountability for delivering actions in support of mitigation.  It is therefore critical 
that all Departments work together to recognize cross-department benefits.  Examples of synergies are 
between energy and waste and, energy and transport. 

In addition, planning rules and building standards guidance can provide the essential framework for 
promoting low-carbon development.  While low-carbon development may not be expedited, some 
consideration should be given to removing any barriers that might dissuade development. 

No local inventory of GHG emissions has yet been produced, but the partnership with ICLEI-Africa should 
lead to the development of a local inventory where local energy data is available.  This will be an important 
source of information in terms of targeting and planning for GHG mitigation. 

Partnerships can also play an important role in the delivery of initiatives.  Many mitigation actions require 
economy of scale which may mean KwaDukuza needs to work with other administrations in order to gain 
the sufficient funding to realize both GHG emission and cost benefits.  KwaDukuza can take the lead in 
establishing these partnerships. 
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Table 2.9: Mitigation actions for governance 
Build mitigation capacity

Integration
� Adequate climate change capacity at the local government level must be accommodated in the municipal structure.
� Each Department should understand what they can do to help reduce energy and GHG emissions – a local emissions 

inventory would help with this as it would provide the baseline and thereafter identify areas where emissions are 
increasing and/ or decreasing .

Partnership Working
� With limited financial and human resources, it is difficult to divert resources from basic service delivery. In this regard it is 

critical to create partnerships with key organisations to respond to action plans and identify issues where different 
Departments can work together to deliver mutual benefits.

� Partnering should extend outside of the Municipality services.  Local businesses can contribute to successful partnerships 
and more regional working can bring isolated expertise together.

� Conduct baseline capacity assessment with ICLEI-Africa in order to explore which institutional and governance 
mechanisms may be necessary to mainstream climate change into decision-making.

Deliver mitigation actions

Integrated Development Plan
� Municipality leadership must demonstrate and articulate a commitment to reducing GHG emissions
� The next Integrated Development Plan should factor in the findings of the CCRS and develop policies that can support 

efforts to reduce GHG emissions. 
� Iterations should take place with both annual and 5 year IDP revisions, as new and more sophisticated information 

becomes available.
� These IDP plans must filter down and cross-cut into all municipal plans and service departments – each department 

needs responsibility on delivering GHG reductions.

Access to Funding
� Boost efforts on compiling sound applications to access climate change/ ‘green’ funding - such as that of the DBSA Green Fund.

Key Partners
� KwaDukuza IDP office 
� KwaDukuza Town Planning and Building Control Unit
� KwaDukuza Environmental Services Unit
� KwaDukuza Special Projects Unit
� All other relevant municipal Line Units in KwaDukuza Municipality
� ICLEI-Africa
� NGOs and NPOs
� Local Businesses
� Enterprise iLembe
� Chamber of Commerce
� National and Provincial Government departments
� Key Funders (e.g. DBSA, DEDT, World Bank, LOTTO)
� eThekwini  Municipality (for best practice guidance/lessons learnt)
� iLembe District Municipality
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As a note of caution, it is important to note one of the obstacles encountered by the eThekwini (Durban) 
Municipality. In their experience of climate change projects, a lack of awareness within the senior 
management structures and staff in other line-function departments proved counter-productive to some of 
their mitigation initiatives. One key reason is the nature of climate change projects that have been 
implemented in Durban. An example of this is the undertaking of the GHG inventory and the energy 
efficiency in buildings projects. These were projects that consultants were commissioned to undertake, and
which were to be overseen by municipal staff that did not have an understanding of why these projects 
were being implemented. A symptom of their lack of awareness coupled with the complexity of climate 
change was the apparent weak co-ordination between the various municipal line departments and the 
municipal environmental department.6

_________________________ 
6 Mokwena, L. 2009. Municipal Responses to Climate Change in South Africa: The case of eThekwini, the City of Cape Town and the 

City of Johannesburg. Centre for Policy studies, Johannesburg. 
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3.1 Introduction 

KwaDukuza is becoming increasingly vulnerable to changes in weather extremes as a result of climate 
change.7 In response to the risks presented form current and projected climate change, actions are 
required to manage this increasing vulnerability in the form of climate change adaptation.  

Climate change adaptation refers to adjustments or changes in decision environments, which work to 
enhance resilience or reduce vulnerability to current or projected changes in climate or their effects, or 
which moderate harm or exploit beneficial opportunities.8 In working to manage such risks, climate change 
adaptation can be categorised into initiatives that either:  
� Build adaptive capacity – Actions to build adaptive capacity act as a foundation and are fundamental 

to the development of adaptation actions. Initiatives that build capacity to adapt include: 
� Gathering and sharing information (research, data collecting and monitoring, awareness raising) 
� Creating supportive social structures (organisational development, working in partnership, 

institutions), 
� Creating supportive governance (regulations, legislations, and guidance). 

� Deliver adaptation actions – Adaptation actions work to reduce vulnerability to climate risks or to 
exploit opportunities. Adaptation action falls into the following primary categories: 
� Accepting impacts and bearing losses 
� Preventing effects or reducing risks 
� Offsetting losses by spreading or sharing risks 
� Exploiting positive opportunities 

Climate impacts and measures to manage potential risks that may arise are often specific to the context in 
which they are set. Therefore, innovation is often required in the identification and design of adaptation 
measures.  

3.2 Natural Environment (Theme One) 

3.2.1 Water 

Climate change adaptation is a key challenge for the already stressed water sector to increase its 
resilience to a changing climate. Primary issues include: 
� Understanding of impacts to the sector, specifically in relation to the resilience of infrastructure assets, 

demand, supply and water quality; 
� Understanding of the impact on wider sustainability issues (social, economic and environmental); 
� Ensuring that decision-making takes account of water security beyond current planning horizons; and 
� Developing flexible and responsive water management regimes.  

_________________________ 
7 As illustrated by Appendix J. 
8 Adger et al (2007) Assessment of adaptation practices, options, constraints and capacity. Climate Change 2007: Impacts, 

Adaptation and Vulnerability. Contribution of Working Group II to the Fourth Assessment Report of the Intergovernmental Panel on 
Climate Change, Parry et al Eds., Cambridge University Press, Cambridge, UK, 717-743.

3. Climate Change Adaptation
Responses
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A key challenge with respect to adaptation is the lack of clear evidence and complex interactions within the 
wider environment and how this may affect the KwaDukuza area in future. This is further complicated by
the interdependencies with other sectors such as agriculture, energy, and business sectors. 

Climate change adaptation action will also need to balance consideration for wider social and economic 
influences such as population growth and changes in land use; and the need to mitigate climate change by 
reducing energy use, while maintaining water and environmental standards.  

The table below outlines potential climate change adaptation responses for the water sector that seek to 
build resilience in the sector, while taking into consideration wider implications and influences. 

Table 3.1: Adaptation options for the water sector 
Build adaptive capacity
Municipal Policy 
� The Cape Metropolitan Council developed the following policy statement in 2007: “…to develop and manage, in a participatory 

manner, the implementation of a socially beneficial, technically feasible, economically effective, ecologically sustainable water 
demand management strategy, which will reduce the projected demand in greater Cape Town by 20% by 2010” 9.10The 
Municipality should consider developing similar sustainability polices that also support climate change adaptation responses, not 
only for the water sector.

Water Company Climate Change Strategy 
� Umgeni Water is responsible for supplying water to KwaDukuza, yet their strategic plans (based on the Department of Water 

Affairs) do not yet include impacts of climate change on the availability of water. For example, the water supply is currently
designed to withstand a 1:100 year drought. Climate change has the potential to increase the occurrence and severity of drought 
events and future management plans will need to consider this, as drought-induced water shortages have already been 
experienced in the Western Cape for example. The University of KwaZulu Natal is currently working to help the water company 
with its planning. This process should be supported by the Municipality with the outcomes communicated so other Municipalities
and organisations can benefit.

Monitoring Systems 
� The monitoring and forecasting of water flows, floods and droughts needs to be improved to better inform policy, strategy and

action planning in the water sector. This can be achieved through the development of partnerships and networks with key 
stakeholders such as water companies and water research institutes. The Municipality can play a key role in facilitating the 
formation of these partnerships and networks. Such activity can also have a key role in informing the planning and development of 
infrastructure and early warning systems. 

Demand Management
� Prepare response plans to balance the needs of competing users when water availability is reduced (drought years, peak 

seasons). An example would be asking residents to stop watering gardens and washing cars, etc.  

_________________________ 
9

Mukheibir. P. & Ziervogel. G. (2007). Developing a Municipal Adaptation Plan (MAP) for Climate Change: The city of Cape Town. 
Journal of Environment and Urbanisation, (19:143) 
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Awareness and Education Campaigns 
� Improving the provision of and access to water should also be coupled with improving the efficiency with which water is used.

Awareness raising and education programmes can be developed for residents to help them use as little water as possible. Water 
availability is already an issue in the eThekwini region and some measures have already been put into place to conserve water, 
e.g. campaigns, replacements of pipes, and leak detection. These measures should be continued and built upon. This can also 
include changes in agricultural management practices in line with water scarcity (e.g. changes in crop types, dry land farming).

Planning Approval
� Planning approval needs to consider current and future water availability. The Municipality can have a key role in ensuring future 

developments use water sustainability.

Supply
� A ten point plan was established in 2004 for the city of Cape Town to achieve greater water conservation, complimenting the 

existing water demand management strategy. A number of these included water restrictions, water tariffs, reducing leaks, 
pressure management and awareness campaigns which could be replicated in KwaDukuza.

Deliver adaptation actions
Preservation of Wetlands 
� The conservation and restoration of wetlands can acts as a buffer zone to provide a natural response to flood risk management.11

The Municipality needs to ensure that land use and planning promote the designation and preservation of wetlands and coastal 
areas through the establishment of regulations and enforcement. 

Demand 
� A number of measures can be implemented to manage demand. These include asset management solutions (such as pressure 

management) or the provision of and encouragement of the use of water conservation technologies such as low flush toilets and 
low flow showerheads. 

Rainwater Harvesting 
� The Municipality should facilitate and encourage the use of ‘grey water’ for toilet flushing, car washing and irrigation.

Supply Management 
� Greater reserves, buffer capacities and management of resources need to be built into water company strategies and responses, 

although these can be difficult to create. This should also include the reduction of leaks. Response options for peak supply in 
drought years need further investigation (from cost benefit perspective and development approach): increased storage 
capacity/widening of dams, trucking of water, desalination and development approvals. This should extend to water access by
rural communities and support of local livelihoods.

Key Partners
� Department of Water Affairs (DWA)
� Siza Water (SembCorp)
� Umgeni Water
� iLembe District Municipality (e.g. Water Services Unit)
� KwaDukuza IDP office 
� KwaDukuza Environmental Services Unit
� KwaDukuza Technical Services Units
� Mondi Wetlands Programme

_________________________ 
11 http://www.grabs-eu.org/membersArea/files/new_orleans.pdf 
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� Mondi (e.g. Corporate Social Investment/Responsibility section)
� Sappi (e.g. Corporate Social Investment/Responsibility section)
� Local Farmers (e.g. those who irrigate/those with dams on their properties)
� eThekwini Municipality (for best practice guidance/lessons learnt)
� NGOs and NPOs

3.2.2 Coastal and Marine 

The Integrated Coastal Management Act (2009) requires coastal management plans to protect built and 
natural environments and which should consider impacts of coastal flooding and wave damage. Coastal 
buffer zones can prevent damages to property and allow dunes and coastal vegetation to re-establish after 
a storm. The Berg Water Management Area (WMA) assessment study also states that no development or 
investment decisions should be made without taking into account the potential effects of climate change on 
water resources.12

The main areas for adaptation action include: 
� Considering climate change during the planning process around the coast; 
� Encouraging research and the monitoring of climate impacts on fisheries; and 
� Including climate change risks in the development of Coastal Management Plans. 

More detail can be found in Table 3.2. 

A Coastal Vulnerability Index has been produced for KwaZulu-Natal which identifies areas of risk, moderate 
risk and high risk to coastal/beach erosion. Areas most vulnerable to coastal erosion are those that are 
heavily settled (Zimbali to Salt Rock and Zinkwazi) and all river mouths (probably due to upstream 
catchment practices that increase runoff). Erosion rates can be affected by sea level rise or intense rainfall 
events and these high risk stretches of coastline must be carefully managed. 

_________________________ 
12 Mukheibir. P. & Ziervogel. G. (2007). Developing a Municipal Adaptation Plan (MAP) for Climate Change: The city of Cape Town. 

Journal of Environment and Urbanisation, (19:143) 
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Table 3.2: Adaptation options for the coastal and marine sector 
Build adaptive capacity

Planning
� There is an opportunity for the Municipality to use the Coastal Vulnerability Index (CVI) mapping of high and moderate 

risk areas when making planning and development decisions. More strict municipal planning and decision making 
guidelines around coastal activities, especially within 200m of the coastline (i.e. more stringent set-back lines) are 
required and including consideration of the Coastal Vulnerability Index is a good starting point.

� The areas identified as high risk should have site specific Shoreline Management Plans developed for them (in line with 
recent Coastal Management Programme findings and recommendations) and these areas or communities should be 
prioritised in terms of funding and resources.

Research
� Changes in water temperatures can result in the migration of fish populations to other areas where ideal conditions are 

now met.  Research into the potential impact on fisheries and therefore the whole marine and coastal ecosystems can be 
useful to be able to predict the movement of fish populations which may impact tourism as well as local economies. The 
Municipality can encourage such research by engaging with universities, Ezemvelo KZN Wildlife and/or the Ocenographic 
Research Institute.

Deliver adaptation actions

Coastal Management
� Climate change risks should be considered when developing Coastal Management Plans as these can help reduce 

vulnerability if implemented. Potential actions include reinforcing beach infrastructure at areas of high risk; relocating
existing developments away from coastal areas at high risk; and reinstating natural beach/dune vegetation or increasing
natural shoreline buffers to protect against increased runoff from more intense storms.

Key Partners
� KZN Department of Environmental Affairs (DAEA)
� KwaDukuza IDP office 
� KwaDukuza Beach Management Unit
� KwaDukuza Development/Town Planning Unit 
� KwaDukuza Environmental Services Unit
� Coastwatch
� Oceanographic Research Institute (ORI)
� Ezemvelo KZN Wildlife (EKZNW)
� eThekwini  Municipality (for best practice guidance/lessons learnt)
� iLembe District Municipality (including the iLembe Coastal Working Group)
� Univiersities

3.2.3 Biodiversity 

While habitats are constantly affected by short-term seasonal uncertainties, climate change may occur 
faster than they can respond or adapt. Such pressures are aggravated by humans encroaching on critical 
biodiversity areas, watercourses and coastlines through changes in land use and pollution. These reduce 
the capability of these natural habitats to provide the ecosystem services that we rely on from pollination 
and soil quality, to water quality and flood prevention along the coast. 

Actions to improve the resilience of biodiversity include: 
� Including climate risk in planning and management of natural systems; 
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� Raising awareness of the importance of green spaces and infrastructure for planners and architects; 
� Ensuring that natural habitats are protected; 
� Monitoring invasive species; and
� Managing fire risk. 

More detailed information can be found in Table 3.3. 

This is an exceptionally complex sector, characterised by the involvement of many different groups with 
widely differing agendas and by significant interaction with a range of other sectors whose focus may not 
be on biodiversity or ecosystem services.13

Table 3.3: Adaptation options for the biodiversity sector 
Build adaptive capacity

Planning and Management
� The finalisation of the KwaDukuza Biodiversity Open Space Management Plan should be encouraged and used in 

conjunction with vulnerability mapping exercises and other related management plans (e.g. shoreline management, 
informal settlement management) to work towards a unified strategy to protect and improve natural habitat within the 
Municipality. The roll-out of Community Based Ecosystem Adaptation (CEBA) projects should also be promoted.

Education and Training
� Landscape architects and planners should be made aware of the importance of green space and natural habitats within 

their work. Not only do they help promote biodiversity, they also help reduce runoff from intense rainfall events, and also 
improve health and wellbeing of the people in the local area. The Municipality can educate architects and planners on 
promoting the use of green infrastructure and green space in developments and also make their consideration 
mandatory.

_________________________ 
13 UK Climate Change Risk Assessment (2012) Biodiversity. Available at: 

http://www.defra.gov.uk/environment/climate/government/risk-assessment/  
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Deliver adaptation actions

Protecting Green Spaces and Natural Habitat
� Remnant patches of riparian vegetation and coastal forest exist, along with limited examples of coastal grassland. These 

are important for conservation. Three fragments of Ngoye Forest and Grassland should be proclaimed as reserves in a 
joint exercise with Ndwedwe Local Municipality and with the assistance of the South African National Biodiversity Institute 
(SANBI) and Ezemvelo KZN Wildlife.

� Protect and increase existing ecosystems and green spaces for flood risk management, reduction of the heat island effect 
and agriculture and biodiversity support.  The ecosystems that provide such functions include: wetlands, river courses, 
dunes, land care/erosion prevention, and water sheds.

� There is also the possibility to encourage the introduction of wildlife corridors so that species can move with climate 
change.  Species that cannot move will face competition with other incoming species and even face extinction.

Invasive Species
� While some species may leave the Municipality as the climate shifts, others may move into the area.  Whilst not all 

species will be considered pests, they should be monitored to ascertain whether they will harm the natural habitat in any 
way.  This is especially important for the agricultural and forestry sectors, where pests can ruin entire crops (this is 
especially problematic in monoculture farms). Management plans need to be devised for those species that are shown to 
pose a risk and information can potentially be obtained from other countries that have dealt with a similar issue.

Fire Risk
� Higher temperatures and drier conditions can lead to an increased risk of wildfires.  There are a wide range of options to 

address this, from training to controlling the necessary burning of vegetation, removing plantations from areas where 
climate change may make them less productive, and creating fire breaks between green spaces and residential areas14.
The Municipality will need to be able to increase future fire fighting and rapid response capabilities to be able to deal with
increased occurrences.

Key Partners
� Ezemvelo KZN Wildlife (EKZNW)
� KwaDukuza IDP office 
� KwaDukuza Environmental Services Unit
� KZN Department of Environmental Affairs (DAEA)
� Department of Environmental Affairs (DEA)
� South African National Biodiversity Institute (SANBI)
� eThekwini  Municipality (for best practice guidance/lessons learnt)
� iLembe District Municipality

NGOs (e.g. WESSA, Endangered Wildlife Trust and Wildlands Conservation Trust) and NPOs

3.2.4 Agriculture 

The importance of agriculturally productive land is highlighted by the fact that South Africa is now a net-
importer and is thus food insecure. The agricultural sector will need to adapt to changes in climate by 
adapting agricultural practices, changing crop types or livestock, and improve their ability to plan under 
uncertainty. 

Adaptation options for the agricultural sector include: 
_________________________ 
14 Mukheibir. P. & Ziervogel. G. (2007). Developing a Municipal Adaptation Plan (MAP) for Climate Change: The city of Cape Town. 

Journal of Environment and Urbanisation, (19:143). Sage
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� Increasing research on the impacts of climate change; 
� Developing diversification strategies for farmers; 
� Creating early warning systems and encouraging response planning; 
� Promoting community-based adaptation projects; and 
� Working directly with farmers to raise awareness on recommended actions. 

More detail on these actions can be found in Table 3.4. 

Climate change will not be the only pressure on agriculture: there will be increased competition between 
food, fodder and biofuel crops; there will be an emphasis on the retention/protection of natural areas; and 
markets and customer demand may shift due to changes in food prices or climate itself. The speed and 
extent of change may exacerbate rural poverty and population migration to urban areas or to richer 
countries. 

Table 3.4: Adaptation options for the agriculture sector 
Build adaptive capacity

Research
� Research should be encouraged to highlight the potential of changing crop/ livestock types, cropping times, and irrigation 

methods, or even moving towards dry land farming to diversify agricultural activities. More information on potential new 
pests and diseases should also be considered now so that the information is available if they do become present in the 
future.  

Diversification
� Diversification is a strategy that the Municipality can promote to reduce the reliance of farmers on their income from 

farming.  Potential non-farm activities can include moving into the tourism sector for example.  Having income from a 
variety of streams means that the individual is more resilient to one stream being reduced or completely destroyed. 

Early Warning Systems
� The Municipality can support the development of an early warning system that provides daily weather predictions and 

seasonal forecasts by using existing networks and knowledge of the local communities. These systems can help farmers 
plan their work better and also make them aware of oncoming severe weather events. 

Response Planning
� As with communities in general, farmers need to know how best to clear up after an extreme event such as a flood or 

storm.  The Municipality can aid farmers by providing networks so farmers can share best practice and learn from each 
other.

Deliver adaptation actions

Community Work
� The Municipality can help promote organisations and businesses to work with communities on community-based 

adaptation projects such as fruit tree growing for example.  It not only helps the business in terms of corporate social 
responsibility, it also helps the community provide for itself (in this case, by growing fruit).

Working with Farmers
� Research carried out in universities and often in different countries is often not accessible to farmers.  The Municipality 

can help bridge this gap by providing an information network where farmers can access relevant information in a 
language that they understand. Once they have the relevant information, farmers can also be assisted to implement 
recommendations from research in terms of crop types, relocation, providing shade for livestock, diversification etc.
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Key Partners
� KZN Department of Agriculture and Environmental Affairs (DAEA)
� iLembe District Municipality (e.g. iLembe Economic Development Unit)
� KwaDukuza IDP office 
� KwaDukuza Town Planning Unit
� Enterprise iLembe
� Ingonyama Trust
� Co-operatives
� Cane Growers Association
� Chamber of Business
� Tongaat Hulett
� Illovo Sugar
� South African Sugar Association (SASA)
� South African Sugar Research Institute (SASRI)
� Mondi
� Sappi
� NGOs (e.g. Wildlands Conservation Trust) and NPOs
� eThekwini  Municipality (for best practice guidance/lessons learnt)

3.3 Built Systems (Theme Two) 

3.3.1 Human Settlements 

The majority of the built environment has been designed for the climate that existed when it was built and is 
therefore not necessarily equipped to cope with current and future climates. Future housing infrastructure 
will have to be planned and designed to withstand higher temperatures, more intensive rainfall and greater 
flooding risks. This should apply indiscriminately to both existing and new settlements that are in key risk 
areas, but with a primary focus on the poor. 

The following actions can help improve the resilience of human settlements: 
� Vulnerability mapping to identify areas or communities at high risk; 
� Using the planning system to ensure that new developments are resilient; 
� Ensuring the building design standards are resilient to future climate change; 
� Improve the conditions of informal settlements; 
� Promote green space and infrastructure in developments; and 
� Relocate communities at high risk that cannot be reduced. 

More detail can be found in Table 3.5. 

The sector may therefore need to consider suitable approaches for adaptation to a changed climate. Air 
conditioning may make the Urban Heat Island effect worse; passive cooling measures for buildings are an 
alternative. 
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Adaptation measures to reduce the risk of stormwater events include; monitoring and warning of impending 
disaster risks, reducing impacts of natural hazards through infrastructural means e.g. flood detention ponds 
and weirs, increasing the flood event return period that structures are designed to accommodate, 
maintenance of stormwater drains and developments of resilient infrastructure including low-income homes 
and sewerage treatment installations to cope with flash floods. 

Table 3.5: Adaptation options for human settlements 
Build adaptive capacity
Vulnerability Mapping
� Identifying, mapping and assessing key risk areas or settlements will help create an inventory of priority communities that are at 

high risk which the Municipality can then pass on to other partner organisations that can help with the management of these 
areas.

� Areas where development is limited due to flood risks, such as the existing 1:100 year flood line no development zone, will 
require revision. Climate change is expected to increase the magnitude and frequency of flood events, therefore reducing the 
return period of current standards.

Planning
� The Municipality has the opportunity to use its planning powers to ensure that climate risks are factored into the planning of 

developments. The outputs of the Department of Human Settlement (GIS-based) study on the impacts of climate change on rural 
and urban housing could be used to better inform planning decisions once it has been completed. It is important to ensure that 
new buildings are not built in flood plains and take more cognisance of high water marks.  KwaDukuza’s new Disaster Risk 
Management offices, for example, were destroyed in a flood in 2009 and are currently being rebuilt there even though they will 
be situated in a flood plain. This highlights the need to get flood risk considerations on the planning agenda to avoid similar
projects going ahead in the future.  

� Ensure that climate impacts are factored into emergency response planning and disaster risk management.

Building Standards
� As under the Planning section above, the Municipality can ensure that climate change is considered in building standards and 

codes to ensure that comfort levels can be maintained during extreme events such as heat waves. It is possible to learn best 
practice in terms of building standards from other countries or regions that are currently experiencing the climate that 
KwaDukuza is predicted to experience.  An example of a requirement is to improve the standard of social housing (new and 
retrofit of existing) by including ceilings to improve their thermal performance.

Informal Settlements
� Informal settlements are difficult to regulate. Individual homes are often built too close together which increases fire risk and they 

are particularly vulnerable to flooding due to their relatively poor construction and location on the land. Disaster risk reduction 
measures, including improved infrastructure, planning and management will need to be considered by the Municipality.

Deliver adaptation actions

Green Spaces and Infrastructure
� Green spaces and green infrastructure such as green roofs absorb intense rain runoff and can also improve sanitation.  They 

also promote biodiversity as well as health and wellbeing for people that use the space.  Planners and designers should be 
encouraged to increase the use of such features in new developments and renovations.

Community Relocation
� Where possible, communities that lie in high risk areas (to flooding in particular) should be encouraged (and assisted, where it is 

deemed necessary) to relocate by the Municipality. Settlement in flood prone areas should be avoided in general.  In coastal 
areas, this could be done by increasing setback lines from the coast and watercourses in planning documents.
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Build adaptive capacity

Key Partners
� Department of Human Settlement (DHS)
� KwaDukuza IDP office 
� KwaDukuza Town Planning Unit
� KwaDukuza Housing Unit
� KwaDukuza Disaster Risk Management Unit
� KwaDukuza Environnemental Services Unit (as an informant)
� Department of Land Affairs (DLA)
� Ingonyama Trust
� Tongaat Hulett (as key landowners)
� eThekwini Municipality (for best practice guidance/lessons learnt)
� iLembe District Municipality

3.3.2 Waste 

As mentioned in the Impacts section above, the waste sector will be affected in a similar manner to human 
settlements; energy and transport in terms of asset and operator management, and these sections should 
be considered with the potential adaptation actions outlined in Table 3.6 below. 

Table 3.6: Adaptation options for the waste sector 
Build adaptive capacity

Communication
� The Municipality will need to include the waste sector when creating communication links between construction, commerce and 

industry to share best practice methods within and outside the sector and promote resilience when planning and designing 
developments.

Deliver adaptation actions
Disposal Sites
� Through its planning powers, the Municipality should ensure that climate risks are considered during the proposal of new 

waste management sites, and that the management of new and current sites include consideration of rising water tables, 
flooding, coastal erosion and high winds as well, as these can all impact badly on waste disposal sites and the 
surrounding environment.

Communities
� Education and Awareness raising in communities to encourage waste minimisation, re-use and recycling.

Outdoor Working
� Organisations need to be encouraged to provide proper training for outdoor workers (such as waste collectors) to raise 

awareness of the risks of working in extreme temperatures as a health and safety requirement.
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Key Partners
� Dolphin Coast Landfill Management (DCLM)
� Dolphin Coast Waste Management (DCWM)
� KwaDukuza IDP office 
� KwaDukuza Waste Management Unit
� KZN Department of Agriculture and Environmental Affairs (DAEA)
� eThekwini Municipality (for best practice guidance/lessons learnt)
� iLembe District Municipality
� NGOs and NPOs

3.3.3 Energy 

Energy consumption is expected to increase with projected economic growth in KwaDukuza and climate 
change will only exacerbate this by increasing average temperatures as well as the occurrence of extreme 
events such as heat waves.  

Key actions that can help improve the resilience of the energy sector include: 
� Raising awareness among local residents and businesses to improve their energy efficiency will not 

only help reduce carbon emissions; it will help reduce the strain on energy infrastructure that is already 
under stress; 

� Improved forecasting services for improved planning; 
� Carrying out a risk assessment of the infrastructure to highlight priority areas and assets; 
� Improving the thermal efficiency of buildings; and 
� Improving the resilience of energy infrastructure. 

More detail can be found in Table 3.7. 

The energy sector is particularly important in terms of resilience as all other sectors are heavily reliant on 
electricity from residents using electricity in their homes, to communication via the internet and healthcare 
facilities being able to provide care. 

A major challenge with respect to adaptation, however, is the uncertainty surrounding the precise way the 
energy sector will evolve in the coming years and decades, with the energy mix beyond 2050 particularly 
unclear. Fossil fuels, renewables and nuclear power all have different vulnerabilities to climate change.15

_________________________ 
15 UK Climate Risk Assessment (2012) Energy. Available at: http://www.defra.gov.uk/environment/climate/government/risk-

assessment/  
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Table 3.7: Adaptation options for the energy sector 
Build adaptive capacity

Awareness Raising
� The Municipality can help support awareness-raising campaigns for residents to promote energy efficiency in general.

This can help alleviate some of the pressures that the energy industry will face under conditions such as heat waves 
when the physical infrastructure itself is already under stress.

Forecasting Service
� Water levels are extremely important for power stations to provide cooling.  Reductions in water levels in rivers can therefore 

negatively impact the ability to provide power from inland stations and the ability to be able to predict these low levels can aid 
business planning processes.  

� Climate change risk assessment of energy infrastructure.
� The Municipality can encourage and support the energy providers in undertaking a risk assessment to highlight priority 

areas for action.  This will help raise the awareness around current and future risks and help shape design, operational 
and maintenance activities.

Deliver adaptation actions

Improved Thermal Efficiency of Homes
� Thermally efficient housing delivery will help avoid additional heating and/ or cooling and therefore improve the general 

efficiency of the building, e.g. legislate the provision of ceilings in government-delivered housing which result in a warmer 
house in the winter and a cooler house in summer.  Improved resident comfort will also help improve general health and 
wellbeing within the area.

Improved Resilience of Energy Infrastructure
� The Municipality, in partnership with the energy industry, can provide guidance on design standards for energy 

infrastructure considering future climate risks.  Using their planning powers, there is the potential to encourage new and 
retrofit projects to consider climate risk. Energy infrastructure generally has a long life-cycle. However, when replacement 
is necessary, measures to reduce climate risks (e.g. inclusion of improved flood defences) can be built into new designs.

Key Partners
� ESKOM
� KwaDukuza Electricity Services Unit
� KwaDukuza IDP office 
� Department of Education
� Treasury (Renewable Energy Independent Power Producer Procurement [REIPPP] programme)
� Enterprise iLembe
� Development Bank of South Africa (DBSA)
� Department of Energy (DoE)
� Department of Water Affairs (DWA)
� Department of Economic Development and Tourism (DEDT)
� Department of Trade and Industry (DTI)
� eThekwini  Municipality (for best practice guidance/lessons learnt)
� iLembe District Municipality
� Private Investors (Local and International)
� Farmers (as major landowners)
� NGOs (e.g. Wildlands and WESSA) and NPOs
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3.3.4 Transport 

The transport industry is considered under-developed with uncoordinated public transport systems and 
inadequate infrastructure. There is an opportunity to ensure that this development will result in a resilient 
transport network. Transport infrastructure is already vulnerable to weather extremes and if not considered 
during design and planning stages, will be compounded by climate change impacts in the future. Due to 
links between different forms of transport and across different sectors, impacts affecting one transport 
network can have a knock-on effect in others. 

The main adaptation actions within the transport sector include: 
� Raising awareness of the need to adapt plans and designs, but also operational processes; 
� Including the transport sector into emergency response planning; and 
� Ensuring that construction and design standards are resilient to climate change risks. 

More detail can be found in Table 3.8. 

Table 3.8: Adaptation options for the transport sector 
Build adaptive capacity

Awareness Raising
� Not only transport planners and designers need to be made aware of future climate risk to ensure that projects are 

resilient; operators also need to be informed about the risks of working under extreme weather conditions (e.g. higher 
temperatures) and what emergency response processes need to be followed during an extreme event such as a flood.

� Operators of transport networks should also be made aware of what they should do during extreme weather events such 
as heat waves, floods, or intense rainfall events and storms.  The Municipality can act as an information source or 
awareness-raising hub for local residents.

Emergency Responsiveness
� Emergency response systems will rely on transport networks to access affected areas during extreme weather or flood 

events. The Municipality can assist in planning emergency responses by widening their scope to include risks from 
extreme weather and flood events and suggesting options such as diversions for example.  Another option is to develop 
early warning systems that provide weather predictions to warn operators of high risk weather so that they can react 
accordingly.

Deliver adaptation actions

Construction and Design Standards
� Through appropriate planning policies and building standards, Municipalities can ensure that transport infrastructure such 

as roads, railways and bridges are prepared for climate-related risks to the built environment (e.g. increased 
temperatures, flooding, and high winds) by including these issues in design standards.

� The Municipality should revise maintenance and operation regimes of their infrastructure to include current and future 
climate risks. 
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Key Partners
� Department of Transport (DoT)
� Taxi Associations
� KwaDukuza IDP office 
� KwaDukuza Town Planning Unit
� KwaDukuza Transportation Unit
� Public Rail Agency of South Africa (PRASA)
� Transnet
� eThekwini  Municipality (for best practice guidance/lessons learnt)
� iLembe District Municipality

3.4 Socio-Economic Systems (Theme Three) 

3.4.1 Human Health and Wellbeing 

KwaDukuza’s communities and society in general could be subject to varying degrees of physical and 
mental health issues resulting from climate change, due to land and water stress, weather extremes, food 
insecurity, and disease vectors. Populations that are stressed may even begin to migrate either away from 
or into the region depending on the quality of life in surrounding areas.  

Priorities to improve the resilience of human health and wellbeing include: 
� Awareness raising in communities; 
� Improving emergency response systems; 
� Issuing health alerts; 
� Addressing migration of people communities; 
� Improving sanitation; 
� Ensuring that healthcare resources are adequate; and 
� Ensuring healthcare assets are resilient to climate risks. 

More detail can be found in Table 3.9. 

It should be noted that there are two general areas in which potential responses to climate change can sit.  
Actions can either focus on communities by working with residents and emergency response teams, or 
they can focus on healthcare providers by ensuring that staff and resources will be able to cope and 
improving the physical resilience of assets and buildings.    

Some adaptation policies and measures (e.g. wider deployment of cooling systems in hospitals and care 
homes) may have substantial implications in terms of both capital and running costs and energy/carbon 
emissions which highlight the need to consider climate mitigation when developing adaptation actions.
Another major challenge is the uncertainty regarding the precise size, age distribution and socio-economic 
composition of the local population over the coming decades.16

_________________________ 
16 UK Climate Change Risk Assessment (2012) Health. Available at: http://www.defra.gov.uk/environment/climate/government/risk-

assessment/  
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Table 3.9: Adaptation options for the health and wellbeing sector 
Built adaptive capacity

Awareness Raising and Training
� Communities need to be aware of the risks that they may face (e.g. vector-borne diseases, heat, air pollution, floods),

what response plans have been put in place to help, and what they can do themselves to reduce their own vulnerability.
Municipalities can play a central role in their local communities and can therefore act as an awareness-raising agent.

Emergency Response Systems
� It is likely that extreme events will become more frequent and therefore that emergency response teams will be required 

more often. The Municipality can help ensure that emergency response teams are aware of and equipped to deal with 
extreme weather events and other impacts of climate change by providing information and signposting to other sources.  
They can also assist in coordinating the delivery of nutrition programmes where climate impacts affect livelihoods and 
food security.

Health Alerts
� Health alerts can help ensure that all entities within the health sector (hospitals, doctors surgeries, care homes, etc.) are 

aware of impending weather conditions and extremes.  The Municipality can plan a key role in building and supporting 
health alerts for events such as heat waves, floods, or even air pollution.

Migration
� Populations may begin to slowly migrate with changes in climate or extreme weather events (for example, people may 

leave an area if it floods regularly). Municipalities may choose to develop policies and management strategies to handle 
migrant-related issues which include mental health impacts such as stress, and physical impacts, such as disease, in 
temporary living areas that may not offer ideal living and sanitation conditions.

Deliver adaptation actions

Sanitation
� Healthcare facilities need to be clean to be able to treat patients properly and ensure adequate levels of comfort.  

Considering that healthcare facilities may come under additional pressure with climate change, it will be important for 
Municipalities to ensure that sanitation requirements are improved to curb disease.

Healthcare Resources
� If the demand for healthcare facilities in terms of physical as well as mental health, facility managers will need to be made

aware so that they can prepare themselves by increasing staff numbers and/ or supplies, and ensure that staff are aware 
of and able to cope with the new risks (e.g. new diseases).  Communication across the sector will be key to deliver an 
integrated approach, which can be facilitated by the Municipality.

Buildings
� The healthcare sector needs to improve the resilience of its assets as well as its services.  Through appropriate planning 

policies and building standards, Municipalities can ensure that healthcare facilities such as hospitals, care homes, etc. 
are prepared for climate-related risks to the built environment (e.g. increased temperatures, flooding, and high winds).  
Ideally these potential impacts will be included in design and planning to incorporate infrastructure such as green and 
blue spaces, for example. 
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Key Partners
� Department of Health (DoH)
� Department of Home Affairs
� KwaDukuza IDP office 
� KwaDukuza Environmental Health Unit
� World Health Organisation (WHO)
� eThekwini  Municipality (for best practice guidance/lessons learnt)
� iLembe District Municipality
� NGOs and NPOs

3.4.2 Working with Business 

The ability to adapt to climate change varies between industry and organisations which are influenced by 
their level of awareness, size, available resources, as well as decision-maker buy-in. Businesses operating 
in the manner of Business as Usual may find that they are left behind as other companies can take 
advantage of market shifts and show leadership.17 A new generation of more environmentally informed 
consumers will lead the process of transformation in consumer behaviour and this may call for changes to 
manufacturing processes to provide “sustainable” goods. 

Actions to improve the resilience of businesses include: 
� Raising awareness within the business community; 
� Improving knowledge transfer to avoid duplication of work; 
� Linking emergency planning with business continuity; 
� Diversification within the tourism industry; and 
� Including business resilience in procurement standards for the Municipality. 

More detail can be found in Table 3.10. 

There are strong interdependencies between businesses and other sectors (e.g. transport, energy, water 
and the built environment) and there is therefore an opportunity to work across a range of sectors to build 
resilience. In particular, potential climate impacts such as overheating of buildings and increased pressure 
on water resources may have major knock-on effects for this sector. 

_________________________ 
17 UK Climate Change Risk Assessment (2012) Business, Industry and Services. Available at: 

http://www.defra.gov.uk/environment/climate/government/risk-assessment/  
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Table 3.10: Adaptation options for the business sector 
Build adaptive capacity

Awareness Raising
� Businesses will be affected by extreme weather events and climate change directly through their assets and indirectly 

through their supply chains and shifting markets.  Small Medium and Micro Enterprises (SMMEs) in particular are often 
unaware of the risks or do not have the resources to inform themselves on climate change.  Education programmes for 
local businesses on improving their own resilience to climate change as well as their supply chains can be supported by 
Municipalities as they are often a trusted source of information.

Improving Knowledge Transfer
� Knowledge transfer and information sharing networks help promote innovation and also help avoid duplication of work 

and effort.  Municipalities can support the development of knowledge exchange networks for businesses so they can 
share best practice, work together, and potentially learn from other countries or sectors.  Cross-sectoral work is 
particularly important as many are interlinked or influence each other.

Emergency Planning and Business Continuity
� Businesses should be included in planning emergency responses as they will rely on infrastructure for staff to be able to 

get to their places of work as well as their supply chains to be able to continue running after a flood and/or other extreme 
weather event.

Diversification in Tourism
� The main area of tourism is along the coastal regions for the area.  There is an opportunity for the Municipality to 

encourage businesses reliant on tourism to diversify their income by promoting tourist activities that are not solely reliant 
on the coast (e.g. inland wildlife, walking, etc.) – or certain weather conditions.

Deliver adaptation actions

Procurement Standards
� There is an opportunity for the Municipality to include climate resilience as a requirement for organisations and 

businesses that wish to tender for projects.  This will help drive local businesses to address their climate risks so that they 
can win more work.

Key Partners
� KwaDukuza Economic Development Unit
� KwaDukuza IDP office 
� iLembe Economic Development Unit
� Enterprise iLembe
� Chamber of Commerce
� Department of Trade and Industry (DTI)
� Department of Economic Development and Tourism (DEDT)
� eThekwini  Municipality (for best practice guidance/lessons learnt)
� iLembe District Municipality
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3.4.3 Education Awareness and Capacity Building 

Driving change must start at a local level. In order to empower vulnerable communities and future 
generations on climate change mitigation and adaptation, educational reform, awareness campaigns and 
capacity building is needed. Without it, the status quo of unsustainable development and consumption will 
continue and prevent the Municipality from following a sustainable growth path. 

Actions to improve resilience through education and training programmes include: 
� Improving training and education programmes and facilities; 
� Expanding communication networks; 
� Deliver projects within schools; and 
� Document climate impacts and actions so that this can be shared. 

More detailed information can be found in Table 3.11. 

Table 3.11: Adaptation options for education awareness and capacity building 
Build adaptive capacity

Training
� To be able to deliver education and training programmes, people must be first recruited and trained to be able to deliver 

the desired programmes. They must be able to successfully teach others as well as be familiar with the subject areas. 
The Municipality should consider training and recruiting staff to be able to deliver on the projects listed below.

� There is an opportunity for the Municipality to encourage and support other organisations that are considering climate 
adaptation to take advantage of internships which help up-skill young residents and can also embed adaptation 
consideration into their thinking which they can then take further into their careers.

� Strengthen human resources and climate change knowledge within key departments which have a prominent role to play 
within the municipal arena, relating to climate change (e.g. electricity, waste, human settlements, planning).

Communication
� Current networks should be expanded and supported to raise awareness and share experiences and lessons with other 

training and education providers, so that best practice can be shared and included into future actions and policies.

Deliver adaptation actions

Projects
� A variety of projects and programmes can be rolled out to improve awareness of residents by engaging with communities 

and schools. Practical, interactive education programmes at schools can help engage children early on and plays can be 
performed for communities with a climate change-based storyline for example.

� Due to resource constraints, communities will need to be made aware of actions they can take themselves to better 
prepare for climate risks and reduce reliance on other organisations.  Encouraging local voluntary action can be promoted 
for disaster management as a starting point. 

Documentation
� There is an opportunity for the Municipality to use its central position to provide a central repository for information on

climate change, vulnerability and adaptation actions, or support another partner organisation in doing so through existing 
contacts and networks.  This will provide a central database from which local residents and organisations can take 
information to share it with others or develop awareness-raising programmes, for example.
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Key Partners
� Department of Education
� Department of Health (DoH)
� Department of Water Affairs (DWA)
� Department of Environmental Affairs (DEA)
� KZN Department of Agriculture and Environmental Affairs (DAEA)
� KwaDukuza IDP office 
� eThekwini  Municipality (for best practice guidance/lessons learnt)
� iLembe District Municipality
� NGOs (e.g. WESSA) and NPOs

3.5 Governance (Theme Four) 

3.5.1 Integration, Planning and Partnerships 

The public sector – Government departments, local authorities and public agencies – should: 
� Provide adaptation services directly where they are a public good; 
� Enable private adaptation through regulation and price incentives; 
� Assist vulnerable committees to adapt to climate change; and 
� Provide information about climate risks.18

Municipalities are in an exceptional position to help deliver and promote action on adapting to climate 
change and building resilience.  Their central locations within communities and existing networks can help 
encourage partnership and cross-sector working. Table 3.12 highlights the different functions that local 
government has and how their powers can promote action in terms of building climate resilience. 

Table 3.12: Summary of how local authorities can increase climate resilience in their localities 
Adaptation Priority Area Duties/ Powers Adaptation Impact

Land Use Planning � Local Development Plans
� Development management
� Building control

� Steer developments to areas of 
lowest climate risk

� Increase green infrastructure
� Increase sustainable urban drainage

Designing and 
Renovating Buildings

� Planning functions
� Strategic role in housing provision
� Owners of social housing (in some cases)

� Require resilience measures in new 
developments

� Retrofit own estates (including 
schools) and social housing

� Encourage others (private sector 
housing and businesses) to retrofit

Managing Natural 
Resources

� Manage  public open spaces, nature reserves, 
parks and wetlands

� Duty to protect biodiversity

� Expand and improve ecological 
resilience of green spaces

� Make space for buffers along rivers 
and the coastline

_________________________ 
18 The Grantham Research Institute, London School of Economics (2013) Policy Brief: Independent National Adaptation Programme.

Available at: http://www2.lse.ac.uk/GranthamInstitute/publications/Policy/briefs.aspx  
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Providing Infrastructure � Build and maintain non-trunk roads
� Provide bus shelters, street lighting, parking 

spaces
� Carry out works to manage flood risk from 

surface runoff and smaller water courses

� Resilient roads and road-related 
infrastructure

� Minimise damage to buildings and 
infrastructure from floods

Emergency Planning � Emergency planning
� Flood risk management strategies
� Education and awareness
� Social and health care

� Prevent and respond to the impacts of 
extreme weather events

� Ensure business continuity and 
continuity of key public services

� Ensure most vulnerable sections of 
population are protected

Source: Committee on Climate Change (2012)19  

This work will involve collaboration between departments on the local level to deliver education schemes or 
encourage local developments in areas of low climate risk.  Collaboration with government departments at 
regional and national level will also be necessary to ensure that resilience measures are included in 
building standards and other policies and legislation.  Communication and partnership working will be vital 
to advance in this area and a lot of work has already been carried out internationally which can be learned 
from.20

Climate change related time frames are often at odds with development planning and decision making time 
frames: budget cycles usually run over three year periods, political office and IDPs have five year time 
horizons, whereas infrastructure often has a life span of over 50 years which is well into the era of severe 
climate change. This highlights the need for awareness raising and the inclusion of long-term decision 
making into the current land use planning processes as current planning decisions can affect the 
vulnerability of future generations. Actions that local governments can take have been outlined in Table 
3.13. 

_________________________ 
19 Committee on Climate Change (2012) How local authorities can reduce emissions and manage climate risk. Available at: 

http://archive.theccc.org.uk/aws/Local%20Authorites/1584_CCC_LA%20Report_bookmarked_1b.pdf
20 The UK, for example, has completed climate change risk assessments for key sectors. These can be found at: 

http://www.defra.gov.uk/environment/climate/government/risk-assessment/. Other European countries have produced their own 
strategies which can be found in a PEER (2009) article named “Europe adapts to climate change – comparing national adaptation 
strategies”, which is available at: http://www.peer.eu/fileadmin/user_upload/publications/PEER_Report1.pdf    
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Table 3.13: Adaptation actions for governance 
Build adaptive capacity

Integration
� Adequate climate change capacity needs to be integrated at the local government level so that additional work can be 

undertaken efficiently and effectively.  This includes developing appropriate, integrated decision-making frameworks, 
local implementation capacity, and coordination.

� Focus on allocating a higher proportion of the municipal budget to climate change adaptation related projects and 
processes. 

Reviewing Current Policies and Standards
� Current agricultural, construction, water abstraction, etc. related policy frameworks should be reviewed to ensure that 

they enable (and do not hinder) near-term and long-term climate resilience in terms of food security, land, water security, 
planning, and building standards.  Some of these policies are created nationally and these should be revised in 
partnership with Municipalities.

Partnership Working
� With limited financial and human resources, it is difficult to divert resources from basic service delivery. In this regard it is 

critical to create partnerships with key organisations to respond to action plans.

Provision of Guidance for Local Residents and Businesses
� The provision of user-friendly and relevant information, guidance, incentives and tools can encourage private adaptation 

and help remove barriers. The central role of the Municipality would be ideal to disseminate this information to as wide an 
audience as possible.

Deliver adaptation actions

IDP Planning
� The next IDP revision must factor in the findings of the CCRS and be built into Strategic Action Plans. Iterations should 

take place with the usual IDP 5 year revisions, as new and more sophisticated information becomes available and 
outcomes from monitoring and evaluating of successes of various plans come to light. These IDP action plans must filter 
down and cross-cut into all municipal plans and service departments.

Land Use Planning
� Development in areas of high flood risk should no longer be allowed in terms of health and safety of communities as well 

as costs incurred for clean-up and rebuild. If development is necessary, it should be ensured that flood risk is reduced as 
much as possible and that flood risk isn’t increased in other areas as a result of development.  The use of green 
infrastructure can also help alleviate runoff during intense rainfall events and also help keep cities cool, encourage 
biodiversity, and promote health and wellbeing for local people.  These and Sustainable Urban Drainage Systems should 
be promoted or required for new developments.

Resilient Buildings and Infrastructure
� Municipality-owned buildings and infrastructure can be made resilient to current weather extremes through capital and 

maintenance programmes when resources are available. This can also act as a driver for other infrastructure 
organisations to do the same, in parallel with enforcing building regulations and planning policies.

Emergency Planning
� Civil protection is a key theme for local governments and the Municipality can work towards this by putting in place 

emergency plans with partners for communities as well as business continuity management arrangements for their own 
organisation. During a severe weather or flood event, the Municipality can act as a key informant, advising the public in 
the event of an emergency, and co-operating with other local responders.
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Key Partners
� KwaDukuza IDP office 
� KwaDukuza Town Planning and Building Control Unit
� KwaDukuza Environmental Services Unit
� KwaDukuza Special Projects Unit
� All other relevant municipal Line Units
� ICLEI-Africa (particularly for first IDP revision)
� NGOs and NPOs
� Local Businesses
� Enterprise iLembe
� Chamber of Commerce
� National and Provincial Government Departments with the ability to influence climate change adaptation (e.g. Department 

of Environmental Affairs and Department of Agriculture and Environmental Affairs)
� eThekwini  Municipality (for best practice guidance/lessons learnt)
� iLembe District Municipality

NOTE: eThekwini produced a report on a cost-benefit model they have developed to prioritise adaptation options based on the most 
economically efficient municipal adaptation plans (MAPs) that they have implemented over the past few years.21 Outcomes of the 
modelling suggest that climate adaptation is an inter-disciplinary process, which highlights the need for communication.  It also 
highlights that educational and socio-institutional programmes are the most economically effective while infrastructural and ecosystem 
rehabilitation based responses are the least. This should be borne in mind when municipal responses are being prioritised and 
selected for implementation in the KwaDukuza area.  

_________________________ 
21 eThekwini Municipality (2012) A Benefit-cost analysis of the eThekwini’s climate change adaptation efforts. 
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4.1 Introduction 

The first five year planning and implementation period will be critically important in setting the Municipality 
up for climate change responsiveness. During this five year period, strategic response options will need to 
be adopted into the IDP (during revisions). Municipal budget and human resources allocations to various 
municipal departments will therefore need to be ratified and made available. 

For the current five year municipal planning cycle, recommendations for priority strategic climate change 
management responses are outlined below. Adaptation responses are considered to be of primary political 
importance in KwaDukuza due to the increasing need to empower the community to respond to uncertain 
climate risks. This, however, does not detract from the need to implement climate change mitigation 
recommendations as part of a robust Municipality response to climate change risk as well.

Key adaptation and mitigation responses are identified below, as well as several over-arching (cross-
cutting) responses that are not necessarily linked only to specific sectors.  

4.2 Strategic Climate Change Mitigation Priorities  

4.2.1 Water 

A. Education for minimisation of water wastage and pollution 

Potable water will become an increasingly critical resource in the face of climate change. Water pollution 
and water wastage pose great threats to its availability.  

��������	
��	����
�����
�- New buildings should be regulated by the municipality in line with SANS 
Building Regulations �������	�� to use minimal potable water and provide rainwater harvesting,  

Water use to be metered for both domestic and industrial clients to develop reduction behaviour. All 
consumers should pay for what they use to provide a tangible incentive to reduce that usage. 

Increased educational programmes must be run by DWA in conjunction with Umgeni Water, iLembe DM 
and KwaDukuza, as well as in schools by the Department of Education. Partnerships with NGOs or NPOs 
must also be explored. Ultimately it is significantly more cost effective to increase education around water 
pollution and wastage, than it is to install bigger pipes, or to build water treatment facilities and wastewater 
treatment works. 

4. Priority Climate Change Strategy 
Recommendations
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4.2.2 Agriculture 

A. Maximise agricultural GHG sinks and minimise GHG sources 

The ability for agriculture to act as both a sink and source of GHG emissions is important to note. Land use 
management can determine how effectively an agricultural establishment acts as a carbon sink so that 
there is a net gain in terms of overall emissions reductions. 

��������	
��	����
�����

� Work with local farmers to educate them on the basics of GHG sinks and 
sources so that they are better informed. Encourage no-till practices and waste recycling (e.g. with the 
production of biomass energy). Partner with SASA and SASRI to collaborate and enhance these efforts. 

4.2.3 Energy 

A. Awareness raising 

Raise awareness and importance of energy efficiency in the area across all the population and economic 
strands.

��������	
��	����
�����

� A variety of methods can be used to raise awareness, e.g. community 
forums, advertising, through the education systems etc. Incentives and/or links to monetary savings are 
recommended. 

B. Creation of an inventory 

Compile a complete and accurate emissions baseline/inventory of key emitters and/or key emitting sectors 
in conjunction with ICLEI-Africa. This will greatly assist in setting goals for emissions reductions across 
sectors, as well as the ability to target key (heavy) emitters for improved operations and better efficiency. 

��������	
��	����
�����

� Assist ICLEI-Africa with all of their inventory queries and encourage line 
departments to supply information timeously. Educate officials in advance on the reason for this, so that 
they may assist more effectively during data collection. 

C. Investment in renewable energy resources. 

If feasible, look for outside investment to deliver renewable energy projects through power purchase 
agreements or similar contracts.  

��������	
��	����
�����
 - Use Municipal Town Planning resources to identify potential sites for 
renewable energy that the Integrated Resource Plan can deliver on its ambitions to diversify supply. 
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D. Encourage efficiency 

There is a need for increased municipal enforcement of more thermally-efficient buildings. At minimum all
new buildings should follow South African National Standards (SANS) 10400 standards and building 
regulations pertaining to energy efficiency.  

��������	
��	����
�����
� - The development of autonomous (“quick win”) projects, such as in-house 
municipal reduction of electricity consumption is strongly encouraged for KwaDukuza, to set a positive 
example and become one of the only energy efficient municipalities in KZN, which will encourage 
advocacy. As far as possible, in addition to ‘new builds’, existing municipal buildings must be retrofitted to 
be more energy efficient. Staff should be evaluated against their individual and departmental performance 
towards integration of energy efficiency into service delivery and related daily tasks. 

4.2.4 Human Settlements 

A. More efficient dwellings 

Building standards should demonstrate the intent of KwaDukuza to make new dwellings as efficient as 
possible.   

��������	
��	����
�����

� The creation of by-laws (in line with SANS 10400 standards) to improve 
energy efficiency in new/existing buildings. This means, for example: improving insulation, making use of 
natural ventilation and shading, a incorporating renewable energy based systems where possible, as well 
as incorporating rainwater harvesting. 

4.2.5 Waste 

A. Waste minimisation, segregation and recycling 

Education around waste minimisation, separation of waste at source and recycling are key principles of 
good waste management. 

��������	
��	����
�����
�
� The municipality, in conjunction DCLM, DCWM and with strategic partners 
must create enabling conditions for waste segregation at source (e.g. rollout of 2 bag system) and recycling 
programmes. They must explore the potential for partnerships with other local administrations to identify 
potential markets for segregated wastes. Furthermore, KwaDukuza must create enabling conditions for 
DCLM for landfill gas recovery and electricity sales back to the municipality.  A preliminary study should 
include currently operating and closed landfill sites to assess the amount of gases that could be recovered, 
and identify potential markets/customers for the energy. Finally, educational programmes around waste 
minimisation and recycling must be encouraged at a grass roots level, in partnership with schools, the 
Department of Education and NGOs. 
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4.2.6 Transport 

A. Encourage public transport and more energy efficient vehicles 

Public transport is a significantly more energy and cost effective way of commuting. 

��������	
��	����
�����
�
� Set minimum standards for new additions to government vehicle fleet 
efficiency as well as minimum standards for new additions to public transport and taxi vehicles. In addition 
to the proposed Integrated Rapid Public Transport Network (IRPTN) for iLembe, park and ride facilities 
(e.g. bicycles and bicycle routes) should be established to encourage private car users to switch to a more 
efficient, economic mode of transport along key corridors. It should be borne in mind by decision-makers 
that this could bolster tourism activities too. 

4.2.7 Working with Business 

A. Changing Business as Usual 

Businesses and their activities can greatly impact and influence local emissions (e.g. manufacturing).

��������	
��	����
�����
 - Produce an inventory of heavy emitters in KwaDukuza and develop a 
knowledge exchange network for businesses to be able to share best practice (see Section 4.3.1 below). 

4.2.8 Education Awareness and Capacity Building 

A. Empowering officials to set an example 

Education is of key importance to an informed and empowered community. That said, change needs to 
begin with KwaDukuza officials. 

��������	
��	����
�����
� – Explore conducting a baseline staff awareness survey with ICLEI-Africa. 
Roll-out presentations on climate change, vulnerability, adaptation and mitigation to all municipal staff 
based on gaps identified with ICLEI-Africa.

4.2.9 Integration, Planning and Partnerships 

A. Capacity building with partnerships 

Adequate climate change capacity at the local government level must be accommodated in the municipal 
structure. In addition, partnerships should extend outside of Municipal services so that efforts can be 
combined and thus gain momentum.  Local businesses can contribute to successful partnerships and more 
regional working can bring isolated expertise together. 
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��������	
��	����
�����
� - Conduct baseline capacity assessment with ICLEI-Africa in order to explore 
which institutional and governance mechanisms may be necessary to mainstream climate change into 
decision-making. 

Furthermore, KwaDukuza must ensure that the next Integrated Development Plan factors in the findings of 
the CCRS and develops policies that can support efforts to reduce GHG emissions. These IDP plans must 
filter down and cross-cut into all municipal plans and service departments – each department needs 
responsibility on delivering GHG reductions. 

4.3 Strategic Climate Change Adaptation Priorities  

4.3.1 Water 

A. Encourage mainstreaming of climate change adaptation into water sector policy, strategy 
formation and action planning 

Climate change has the potential to increase the occurrence and severity of weather events resulting in 
either more extreme drought or flooding. The monitoring and forecasting of water flows, floods and 
droughts also needs to be improved to better inform policy, strategy and action planning in the water 
sector.  

��������	
��	����
�����
�
 Water resource planning will need to better balance the needs of competing 
users when water availability is reduced (drought years, peak seasons). This can be achieved through the 
development of partnerships and networks with key stakeholders. For example, the University of KwaZulu-
Natal are currently working to help Umgeni Water improve its planning. The Municipality should encourage 
and participate in such partnerships and networks, with the aim to informing decision-making processes.

B. The role of land use planning in building resilience  

The conservation and restoration of wetlands can act as a buffer zone to provide a natural response to 
flood risk management.22  

��������	
��	����
�����
�
 The planning system can play a major role in building resilience to climate 
change risks and ensuring future developments use water sustainability. Planning approval needs to 
consider current and future water availability. The Municipality needs to ensure that land use and planning 
policy promotes the designation and preservation of wetlands and coastal areas through the establishment 
of stricter regulation and enforcement. 

_________________________ 
22 http://www.grabs-eu.org/membersArea/files/new_orleans.pdf
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4.3.2 Coastal and Marine 

A. Enhancing coastal resilience 

Coastal areas identified as ‘high risk’ in the recent Coastal Vulnerability Index (CVI) and Coastal 
Management Programme (CMP) should be prioritised in terms of funding and resources. More specific 
municipal adaptation management plans may be required for such areas. 

��������	
��	����
�����
�� There is an opportunity for the Municipality to develop robust coastal 
adaptation plans, including setback lines, informed by the detailed findings of the KwaDukuza CMP and
CVI to limit development in high and moderate risk areas. There are also opportunities to partner with the 
local Coastal Working Group, EKZNW and NGOs that are active in the area. Climate change risks should 
be considered when developing these plans as this can greatly help reduce vulnerability if implemented. 
Potential actions include:  
� reinforcing beach infrastructure at areas of high risk;  
� relocating existing developments away from coastal areas at high risk; and 
� reinstating natural beach/dune vegetation or increasing natural shoreline buffers to protect against 

increased runoff from more intense storms. 

4.3.3 Biodiversity 

A. Encouraging conservation 

Natural biodiversity areas and corridors will form important buffers against extreme weather events and 
longer term climatic changes. 

��������	
��	����
�����
 - The implementation of KwaDukuza Biodiversity Open Space Management 
Plan should be encouraged from the highest municipal planning level and used in conjunction with 
vulnerability mapping exercises and other related management plans (e.g. shoreline management, informal 
settlement management). This will work towards a unified strategy to protect and enhance natural habitat 
within the Municipality which acts as a buffer. Community Based Ecosystem Adaptation (CEBA) projects 
should also be promoted, as is the case in eThekwini Municipality, whereby they partnered with an NGO. 
The opportunity to partner with eThekwini should be discussed and formalised in the interests of best 
practice and information-sharing. 

In addition, remnant patches of riparian vegetation and coastal forest exist, along with limited examples of 
coastal grassland. These are important for conservation. Three fragments of Ngoye Forest and Grassland 
should be proclaimed as reserves in a joint exercise with Ndwedwe Local Municipality and with the 
assistance of SANBI and Ezemvelo KZN Wildlife. 
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B. Management of the increasing risk of wildfires 

Higher temperatures and drier conditions can lead to an increased risk of wildfires in KwaDukuza.

��������	
��	����
�����
 - The Municipality will need to be able to increase future fire fighting and rapid 
response capabilities to be able to deal with increased occurrences. There are a wide range of options to 
address this, from training to controlling the necessary burning of veld vegetation, removing and relocating 
plantations from areas where climate change may make them less productive and creating fire breaks 
between green spaces and residential areas. 

4.3.4 Agriculture 

A. Improving the adaptive capacity of the agriculture sector with research 

The Municipality can help bridge this gap by providing an information network where farmers can access 
relevant information in a language that they understand, and thus be more empowered with the onset of 
climate related changes.

��������	
��	����
�����
� - The municipality must encourage communication between farmers, SASA, 
SASRI and local universities/tertiary institutions. The establishment of a forum should be considered in this 
regard, because of the many potential role-players. Funders/donors should also be invited to the forum, to 
enhance research opportunities to a wider audience, and covering a wider spectrum of crop/livestock 
types.  

Research should be encouraged to highlight the potential of changing crop/ livestock types, cropping times, 
and irrigation methods, or even moving towards dry land farming to diversify agricultural activities. More 
information on potential new pests and diseases should also be researched so that the information is 
available if they do become increasingly problematic future.  Once farmers have the relevant information, 
they can also be assisted to implement recommendations from research in terms of crop types, relocation, 
providing shade for livestock, diversification etc.  This is also critical for improving and ensuring food 
security in future. 

B. Avoidance of devastation to agricultural infrastructure and yields 

The Municipality should support the development of an early warning system that provides daily weather 
and seasonal forecasts by using existing networks and knowledge of the local communities.

��������	
��	����
�����
 - Once the iLembe Disaster Risk Study has been completed, the opportunity 
exists for KwaDukuza to partner with iLembe to develop an early warning system for farmers in the area 
(e.g. for risks such as impending drought, floods and or high wind speed). These systems can help farmers 
plan their work better and also make them aware of oncoming severe weather events.   
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4.3.5 Human Settlement 

A. Determining vulnerability to flood risk  

Climate change is expected to increase the magnitude and frequency of flood events, therefore reducing 
the return period of current standards.   

��������	
��	����
�����
 - Identifying, mapping and assessing key risk areas or settlements will help 
create an inventory of priority communities that are at high risk. Areas where development is limited due to 
flood risks, such as the existing 1:100 year flood line, will require revision with a long term focus, and new 
setback lines will need to be mapped and implemented. 

The Municipality has the opportunity to use its planning powers to ensure that climate risks are factored 
into the planning of developments. The outputs of the Department of Human Settlement (GIS-based) study 
on the impacts of climate change on rural and urban housing could be used to better inform planning 
decisions once it has been completed. It is important to ensure that new buildings are not built in flood 
plains and take more awareness of high water marks.  KwaDukuza’s new Disaster Risk Management 
offices, for example, were destroyed in a flood in 2009 and are currently being rebuilt there even though 
they will be situated in a flood plain. This highlights the need to get flood risk considerations on the planning 
agenda to avoid similar projects going ahead in the future.  Spatially defined vulnerability mapping is critical 
in this regard. 

Where possible, communities that lie in high risk areas (to flooding in particular) should be encouraged to 
relocate by the Municipality. Settlement in flood prone areas should be avoided in general. In coastal areas, 
this could be done by increasing setback lines from the coast and watercourses in planning documents. 

4.3.6 Transport 

A. Resilient Infrastructure  

The findings of the iLembe Disaster Risk Study, once complete, must be considered in order to develop a 
resilient transportation sector in KwaDukuza. Increased stormwater, for example, will need to be 
adequately managed to ensure the safety of commuters.  

��������	
��	����
�����
 – Stormwater catchpits must be cleaned regularly throughout the year and 
maintained by KwaDukuza officials to avoid blockages during storm events (which are predicted to become 
increasingly intense and, at times, unseasonal). 

The Municipality must also act as an information source/awareness-raising hub for local residents and 
operators of transport networks to develop the sector’s adaptive capacity. Capacity building measures for 
municipal staff could also include developing early warning systems of high risk/extreme weather events.  

Planning policies and guidance on building and design standards can used to support adaptation plans 
pertaining to transport infrastructure. The Municipality should also require operators to develop and 
implement climate change adaptation strategies informed by a robust climate change risks assessment. 
This is relevant to other infrastructure sectors too.
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4.3.7 Education and Awareness 

A. Building the Municipality’s adaptive capacity  

Capacity building provides an essential foundation from which climate change adaptation.    

��������	
��	����
�����
 - The Municipality can use its position to act as a central repository for 
information on climate change and support organisations through existing contacts and networks.   

4.3.8 Human Health and Well-Being 

A. Emergency planning 

Extreme weather events will become more frequent and intense and therefore the assistance of emergency 
response teams will be required more often.  

��������	
��	����
�����
 - The Municipality can ensure emergency response teams are aware of and 
equipped to deal with extreme weather events and other impacts of climate change by providing 
information and signposting to other sources. This should include the development of early warning 
systems, coupled with adequate staffing and financial resources.

4.3.9 Working with Business 

A. Developing resilient business 

Businesses should be included in planning emergency responses as they will rely on infrastructure for staff 
to be able to get to their places of work as well as their supply chains to be able to continue running after a 
flood. 

��������	
��	����
�����
 - There is an opportunity for the Municipality to include climate resilience as a 
requirement for organisations and businesses that wish to tender for projects. This will help drive local 
businesses to address their climate risks so that they can win more work.  

4.3.10 Integration, Planning and Partnerships 

A. Catalysing local action with partnerships 

Municipalities are in an exceptional position to help deliver and promote action on adapting to climate 
change and building resilience.  Their central locations within communities and existing networks can help 
encourage partnership and cross-sector working, such as with the establishment of working groups and 
forums.  

��������	
��	����
�����
 – In the spirit of co-operative governance, the opportunity exists for the 
municipality to apply for funding from other spheres of government – e.g. National. Donor organisations 
and/or NGOs are also key entities which the municipality could collaborate with on projects and/or to gain 
extra momentum in the form of extra resources, as is the case with their partnership agreement with ICLEI-
Africa. These organisations must be identified and consulted over the next five year planning period in 
order to catalyse and better-coordinate climate change responses within the KwaDukuza area. 
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B. Enhanced local level governance 

Adequate climate change capacity needs to be integrated at the local government level so that additional 
work can be undertaken efficiently and effectively.  This includes developing appropriate, integrated 
decision-making frameworks, local implementation capacity, and coordination. 

��������	
��	����
�����

� The next IDP revision must factor in the findings of the CCRS and be built 
into Strategic Action Plans (such as Municipal Adaptation Plans – MAPs). Iterations should take place with 
the usual IDP 5 year revisions, as new and more sophisticated information becomes available and 
outcomes from monitoring and evaluating of successes of various plans come to light. These IDP plans 
must filter down and cross-cut into all municipal plans and service departments. 

4.4 Over-arching Recommendations for the first Five Year Planning Period 

Several recommendations not necessarily pertaining to either mitigation or adaptation are provided below. 
These are considered critical to the implementation of a robust climate change response strategy for the 
municipality. They have been specifically identified for their ability to create conditions for enhanced 
awareness and capacity to respond, by the Municipality.Awareness raising with the establishment of a
Climate Change Forum. 

KwaDukuza must act as a catalyst for creating a climate change forums for driving change (e.g. in the 
business sector). The forum must cover topics relating to anything from: energy efficiency and emissions 
reductions to adaptation and awareness.  

Forums are an economically efficient way of educating role-players and sharing best-practice 
ideas/methodologies. Socio-institutional interventions have proven to be highly effective in eThekwini 
Metropolitan Municipality. The creation of a forum would serve to inform and empower the broader 
KwaDukuza community and key climate change role-players could develop local links and maximise 
opportunities for collaboration in accessing funding 

The availability of funding is often a limiting factor to both project proposals and project roll-out. In the face 
of often limited municipal budgets, it is critically important to bolster efforts on compiling sound applications 
to access climate change related ‘green’ funding - such as that of the DBSA Green Fund and those 
mentioned in Appendix B (Section B.5). A boost in funding could have significant positive impacts for 
KwaDukuza and thus the Municipality should invest time in researching and making these types of 
applications. 

4.4.1 Municipal Budgeting 

KwaDukuza must focus on allocating a higher proportion of the municipal budget to internal climate change 
capacity-building, mitigation and adaptation related projects and processes.  
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4.4.2 Municipal Structure (Human Resources) 

KwaDukuza must strengthen human resources and climate change knowledge within key departments 
which have a prominent role to play within the municipal arena, relating to climate change (e.g. electricity, 
waste, human settlements, planning, coastal management and environment).

With limited financial and human resources, it is difficult to divert resources from basic service delivery. In 
this regard, it is critical to create partnerships with key organisations to respond to action plans. 

4.4.3 More Focussed Municipal Plans 

KwaDukuza must develop more focussed Municipal Mitigation and Adaptation Plans (MMPs and MAPs) for 
key municipal departments such as: electricity, waste, human settlements, planning, coastal management 
and environment  (noting the opportunity to draw from eThekwini’s recent work with its line departments, as 
well as opportunities to partner with government departments, business or NGOs operating within the same 
- or similar - sectors). 

4.4.4 Possible Linkages with Other Plans 

KwaDukuza must explore links between this strategy and the local economic development strategy (LEDS) 
which is currently being developed, in order to identify opportunities to drive investment in the green 
economy, locally, and also to fit with the regional commitment made by iLembe to becoming a green 
economy destination. 

4.4.5 Research 

Research is a key means of progressing knowledge about future trends, risks and opportunities for any 
sector.  KwaDukuza must encourage areas of research where knowledge gaps have been identified. For 
example: in conjunction with business and universities, the municipality could develop a register of potential 
resources in the area that could be used as fuels/for electricty rather than their being treated as waste. This 
register should be centrally maintained by the municipality and frequently updated, for potential end-users 
to access the latest, most accurate information. The same should be applied for other critical information 
sources like floodline data, updated setback lines and so forth. This, in turn, will empower and better inform 
the broader KwaDukuza community. 
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5.1 Introduction 

The following principles set out high level recommendations to assist decision-makers in implementing and 
mainstreaming recommendations outlined in this climate change response strategy. Specifically, they 
highlight general management principles to bear in mind when selecting individual responses, pitching 
project ideas to stakeholders and implementation and monitoring thereof, going forward. 

5.2 Implementation responses 

Implementation of any successful climate change strategy or response will require a combination of 
capacity building and implementation actions. The ultimate success of climate change response measures 
implemented by the Municipality will depend upon its adaptive capacity and the capacity of the sectors 
which it supports as well as those which support it. Understanding the nature of the issue and risks, 
identifying and engaging stakeholders, assessing the situation (risks and thresholds) and potential 
responses are crucial to the management of climate risk.  

The selection of climate change response measures needs to take account of the contribution towards 
achieving desired outcomes, the nature of associated risks, costs and technical feasibility. Sustainable 
measures should also consider the potential conflicts and synergies with other wider objectives, as well as 
consideration of the implications of non-climatic factors. Practical, cost-effective climate change response 
measures that deliver the required outcome should be identified and selected where possible. Such 
measures can be categorised as: 
� No-regret options – response measures that are worthwhile whatever the extent of future climate 

change. These measures are justified under current and future climate conditions.23

� Low-regret options – response measures for which the associated costs are relatively low and for 
which the benefits, although primarily realised under projected future climate change, may be relatively 
large. 

� Win-win options – response measures that have the desired result in terms of minimising the climate 
risks or exploiting potential opportunities but also have other social, environmental or economic benefits. 

In working to implement potential responses to climate risks for different sectors it is important to consider 
the following principles that will support the effective implementation of the various adaptation and 
mitigation strategies/ response options:24

� Work in partnership – Identify and engage your stakeholders and ensure they are well informed. 
� Climate Impacts - Understand risks and thresholds, including associated uncertainties. 
� SMART Adaptation - Determine and communicate SMART* objectives/outcomes 
� Sustainable adaptation - Manage climate and non-climate risks using a balanced approach, in the 

context of sustainability and development objectives 
� Prioritise risks - Focus on actions to manage priority climate risks and opportunities 
� Current climate risk - Address risks associated with current climate variability and extremes as a 

baseline for taking action to address long-term climate change risks and opportunities. 
� Management of uncertainty - Consider the best approach for decision-making under uncertainty 

_________________________ 

* Specific, Measurable, Achievable, Results-oriented, Time-bound
23 UKCIP (2006) Identifying Adaptataion Options
24 http://www.ukcip.org.uk/adopt/adaptation-checklist/ 

5. Implementing Climate Change 
Strategy Recommendations
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� Adaptation response - Recognise the value of no/low regrets and win-win adaptation options in terms 
of cost-effectiveness and multiple benefits 

� Mal-adaptation - Avoid actions that limit or restrict future adaptation or the adaptation of others. 
� Monitoring and Evaluation - Review the continued effectiveness of adaptation or mitigation decisions 

by adopting a continuous improvement approach that includes monitoring and re-evaluation of risks. 

5.3 Specific Adaptation Considerations 

The development of an implementation of climate change adaptation will require significant structural and 
organisational change. In support of adaptation actions there are a number of key considerations that need 
to be taken into account in formulating responses: 25

� Decision timescales: Climate change responses need to consider the lifetimes of adaptation decisions 
from conception to decommissioning. The longer the period the greater the uncertainty associated with 
the effects of climate change impacts, the greater the potential for 'lock-in' and mal-adaptation. Risk 
adverse or flexible responses can reduce this risk. 

� Activity: Long-term decisions can limit adaptive capacity and the implementation of strategies as they 
are often difficult or expensive to reverse. The opportunities for adaptation, such as the end of planning 
periods or asset at the end of their design life, need to be identified and acted upon.  

� Sector complexity: Complexity can reduce adaptive capacity when many stakeholders are involved in
decision-making and when their agendas differ substantially. Engagement with stakeholders can allow 
for the integration of stakeholder views.  

5.4 Sustainability 

Climate change responses can have wider impacts than those targeted (both positive and negative).
Successful strategies can potentially enhance other social, economic and environmental objectives 
associated with sustainable development (such as job creation). Conversely, seemingly successful 
strategies can in fact negate positive objectives by taking local job opportunities away (procuring solar 
technology from abroad for example). 

Sustainable response options selected can be achieved using an integrated approach, considering climate 
change responses in asset management planning alongside wider impacts on sustainability, delivery and 
other project performance indicators. Importantly, the consideration of multi-benefit approaches can 
support genuine business cases for investment proposals. 

5.5 Stakeholder Engagement 

Stakeholder consultation is an essential element of any decision making process. Engaging stakeholders in 
the decision-making processes increases the likelihood that climate change response initiatives will be 
locally appropriate, and thus adopted and sustained. It is essential in support of any climate change 
management decision-making that stakeholders are identified and their views considered within the 
decision-making process.  

_________________________ 
25 DEFRA (2012) UK Climate Change Risk Assessment http://www.defra.gov.uk/environment/climate/government/risk-assessment/ 
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5.6 Monitoring and Evaluation 

Periodic monitoring and evaluation of climate change adaptation responses implemented is essential in the 
management of uncertainty and success of measures over time. The implementation of monitoring and 
evaluation regimes can help maintain the effectiveness of interventions.  The implementation of 
interventions should be documented to ensure knowledge sharing of opportunities and limitations to others 
facing similar climate change adaptation challenges. 

In light of the ever-changing economic, political and regulatory environment, revisions to the CCRS 
document as a whole, as well as individual projects selected in the IDP process, will need to be undertaken 
at minimum every five years.  For example, legislation enforcing carbon taxes may come into effect 
nationally and thus municipalities, in addition to civil society and all other government departments will 
need to respond accordingly. Furthermore costly weather /climate event may divert important resources 
from indented allocation such as investment in prevention.  

By defining a baseline and clarifying goals, the effectiveness of interventions can be evaluated to identify 
whether or not interventions have achieved desired outcomes. Climate response measures can also be 
compared to other interventions within the sector in order to determine relative performance. This should 
also include an assessment of the efficiency and sustainability of measures in comparison to recent 
technological development or thinking. Based on this evaluation, interventions should be reviewed to 
determine whether a change in response is required. This should then be used to inform IDP revisions of 
key projects and budget allocations. 
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A.1. Overview  

The KwaDukuza Municipality lies within the iLembe District Municipality in the province of  KwaZulu-Natal, 
South Africa and comprises a total area of 735km² (Figure 1.1).  It occupies 52km of the coastal stretch and 
is an average of 23km in width. KwaDukuza is also situated along the N2 movement corridor between the 
Ports of Durban and Richards Bay (Figure 1.2) and, as such, is considered part of a key economic 
development and opportunity corridor. Its proximity to King Shaka airport and Dube Trade Port to the south 
of the Municipality is a further enabler to economic activity for the Municipality. 

Figure 1.1: Location of KwaDukuza Municipality in relation to KwaZulu-Natal province, South Africa

Source: Mott MacDonald, 2013

Appendix A. KwaDukuza Municipality 
Background 
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The economy is dominated by agriculture (primarily sugarcane), light industry (engineering, wood products, 
paper and packaging), businesses and tourism. The primary aspects drawing tourists to the KwaDukuza 
area are its beaches, warm climate, cultural heritage and wildlife.26 A variety of clustered, ad hoc 
settlements and small towns exist in the Municipality and these are linked with a well-developed network of
roads and rail infrastructure, servicing its population of 600 000, of which approximately 350 000 is rural.

To quote the Municipality, KwaDukuza is defined as an area of great potential and as being “a city in the 
making”. With a projected economic growth rate of between 3 and 5% over the next 20 years, it is a
municipality with one of the fastest growing economies in South Africa.27 28  

_________________________ 
26 South African Local Government Association (SALGA) (2012). Local Government Handbook South Africa: A Complete Guide to the 

Municipalities in South Africa. Yes! Media, Claremont. 
27 KwaDukuza Municipality. 2011. Environmental Policy. Ballito, KwaDukuza. 
28 iLembe DM. 2012. iLembe Regional Spatial Development Plan Phase Three: Towards a Regional Plan. iLembe District 

Municipality, Umhlali. 

Figure 1.2: Location KwaDukuza in relation to key Ports and Transport Corridors along the KZN coastline

Source: ESRI Streaming Aerials, 2010
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A.1.1. Land Use 

The KwaDukuza Land-use map provides an indication of activities taking place at a ground level (Figure 
1.3). The Municipality has undergone vast levels of cultivation owing to its fertile soils (primarily sugar 
cane, forestry and subsistence farming).  

There are many urban built-up areas situated primarily along its coastal towns (Ballito, Salt Rock, 
Blythedale and Zinkwazi), as well as inland industrial centres such as KwaDukuza, and settlement areas 
such as Groutville and Shaka’s Kraal. A relatively small proportion of the study area is considered natural 
or pristine. The study area is well-endowed with a series of natural watercourses, wetlands and dams, 
while its coastline is punctuated with a number of estuaries (saline wetlands). 
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Figure 1.3: Land Use Map of KwaDukuza showing high levels of Cultivation and Urban Built-up areas

Source: SANBI, 2009
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B.1. International Climate Change Policy 

Greenhouse Gases allow incoming radiation to pass through the atmosphere but prevent much of the 
outgoing radiation from escaping to outer space.  Over time, increased concentrations of these gases in the 
atmosphere are widely accepted to lead to the accelerated warming of climates around the world.  This is 
often referred to as ‘global warming’ with the associated impact referred to as ‘climate change’.

The greenhouse effect is a natural phenomenon; the issue of global warming, and therefore climate 
change, refers to an ‘enhanced greenhouse effect’ due to human activity.  Numerous compounds are 
known to contribute to global warming.  Climate change is most closely associated with carbon dioxide 
(CO2) due to the wide range of sources and overall contribution to the total volume of GHGs in the 
atmosphere.  CO2 is a gaseous product released during combustion of carbon/hydrocarbon based fuels 
with the amount released dependent on the carbon content of the source fuel.  CO2 is not a toxic gas but it 
is widely accepted as being the most significant contributor to the ‘global warming’ effect due to the quantity 
of gases released on a global scale.  

In response to increasing levels of atmospheric greenhouse gases, an international response was formed.  
The United Nations Framework Convention on Climate Change (also known as the Kyoto Protocol) was 
first adopted for use on the 11th December 1997 and was set up to tackle global warming by introducing 
targets for countries to reduce emissions of GHGs including CO2 to a stable or lower level.  The key aim of 
the Kyoto Protocol was to ensure a collective reduction in emissions by 5.2% compared to 1990 levels for 
all industrialised countries (known as Annex I countries since those that are obligated are listed in Annex I 
of the Protocol) in a commitment period of 2008-2012. This limit was adopted to stabilise atmospheric 
levels of CO2. 

South Africa joined the UNFCCC in 2002 and as such is classed as a non-Annex I country. This means 
that South Africa does not have a formal target to reduce emissions under the Kyoto Protocol but are 
committed to the general theme of reducing emissions.  The Department of Environmental Affairs is 
responsible for the legal implementation of the Protocol in South Africa, including reporting requirements.   

The Kyoto Protocol expired in 2012. Extensive international discussions took place between 2010 and 
2012 to revise the Kyoto Protocol.  In 2012, a Doha Amendment was adopted which extends the 
agreement to a second period of 2013 to 2020, with some other minor changes to the detail of the Protocol. 
However the Doha Amendment did not change which countries were required to meet GHG emission 
reductions. Presently, no countries have formally ratified the Doha Amendment. 

The United Nations Framework Convention on Climate Change (UNFCCC) commits all Parties to 
formulate, implement, publish and update adaptation measures, as well as to cooperate on adaptation. 
Countries have submitted information on their adaptation plans in their 5th National Communication to the 
UNFCCC.29

These Parties have already highlighted the most important elements that might be part of an enhanced 
multilateral response to climate change up to and beyond 2012. Adaptation was identified to be one of the 
five key building blocks (shared vision, mitigation, adaptation, finance and technology) of a future climate 
change deal. 
_________________________ 
29 http://climate-adapt.eea.europa.eu/web/guest/adaptation-strategies 

Appendix B. Policy Context
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The importance of adaptation was reiterated in the Copenhagen Accord30, which emphasizes that 
enhanced action and international cooperation on adaptation is urgently required to ensure the 
implementation of the Convention by enabling and supporting the implementation of adaptation actions 
aimed at reducing vulnerability and building resilience in developing countries, especially in those that are 
particularly vulnerable, especially least developed countries, small island developing States and Africa. 

Under the negotiating process towards Cancun, countries made progress in defining a comprehensive 
adaptation framework, which will enable all countries to share knowledge and lessons learned from 
adaptation and developing countries to develop and implement adaptation measures supported through 
scaled-up financial support, technology and capacity-building. The final elements of the framework remain 
to be agreed through the negotiations. 

Parties have emphasized that adaptation (the process of adjustment to actual or expected climate and its 
effects, in order to moderate harm or exploit beneficial opportunities) and mitigation (human intervention to 
reduce the sources of greenhouse gases31) need to be accorded the same level of importance. Adaptation 
does not replace mitigation of greenhouse gas emissions. On the contrary, both adaptation and mitigation 
need to be pursued in parallel during the same period of time, thus complementing each other, and they 
need to be implemented through sufficient financing and appropriate technology.32

B.1.1. COP 17 – Durban (2011) 

The UNFCCC in Durban, South Africa, was held from 28th November to 11th December 2011. The 
meeting resulted in the adoption of 19 COP decisions and 17 CMP decisions and the approval of a number 
of conclusions by the subsidiary bodies, most notably the establishment of a second commitment period 
under the Kyoto Protocol, a decision on long-term cooperative action under the Convention, the launch of a 
new process towards an agreed outcome with legal force applicable to all parties to the Convention, and 
the operationalisation of the Green Climate Fund.33

_________________________ 
30 Copenhagen Accord was a result of the COP15 negotiations 
31 IPCC, 2012: Glossary of terms. In: Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adaptation 
[Field, C.B., V. Barros, T.F. Stocker, D. Qin, D.J. Dokken, K.L. Ebi, M.D. Mastrandrea, K.J. Mach, G.-K. Plattner, S.K. Allen, 
M. Tignor, and P.M. Midgley (eds.)]. A Special Report of Working Groups I and II of the Intergovernmental Panel on Climate 
Change (IPCC). Cambridge University Press, Cambridge, UK, and New York, NY, USA, pp. 555-564.
32 http://unfccc.int/press/fact_sheets/items/4985.php 
33 http://www.iisd.ca/vol12/enb12534e.html 
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B.2. South Africa Climate Change Policy  

Before launching into South African climate change policy, it is considered necessary to consider the 
overall legal framework for government responses to environmental problems and thus climate change 
related challenges.

B.2.1. The Constitution (1996)  

South African Constitution (Act 108 0f 1996) imposes the promotion and protection of the country’s natural 
environment and the rights of South African citizens to access and enjoy a healthy natural environment. 
Section 24 of the Constitutional Bill of Rights for instance state that everyone has the following rights:  
� To an environment that is not harmful to their health or wellbeing; and  
� To have the environment protected for the benefit of present and future  generations, through 

reasonable legislative and other measures that:-  
� Prevent pollution and ecological degradation  
� Promote conservation  
� Secure ecologically sustainable development and use of natural resources while promoting justifiable 

economic and social development. 

This legislation represents a challenge against the backdrop of a suite of developmental needs for �������	��
housing, service provision and economic growth. 

The primary policy approach in respect of climate change response is framed within the National Climate 
Change Response (NCCR) White Paper (2011). This document outlines strategic priorities, provides 
direction for action and delineates responsibilities for the different spheres of government. 

B.2.2. National Development Plan (2010) 

President Zuma appointed the National Planning Commission (NPC) in May 2010 to draft a vision and 
National Development Plan (NDP) for consideration by Cabinet and the country. The NPC is an advisory 
body consisting of 26 experts drawn largely from outside government. 

As a long-term strategic plan, it serves four broad objectives: 
� Providing overarching goals for what we want to achieve by 2030;  
� Building consensus on the key obstacles to us achieving these goals and what needs to be done to 

overcome those obstacles;  
� Providing a shared long-term strategic framework within which more detailed planning can take place in 

order to advance the long-term goals set out in the NDP; and  
� Creating a basis for making choices about how best to use limited resources.  

The Plan aims to ensure that all South Africans attain a decent standard of living through the elimination of 
poverty and reduction of inequality. It therefore defines a desired destination and identifies the role that 
different sectors of society need to play in reaching that goal. 

The intention of the National Development Plan (NDP) is to make the most of South African citizens - their 
goodwill, skills and resources. It aims to step away from Business as usual and to spark a cycle of more 
sustainable, low emission development that will expand opportunities, build capabilities and raise living 
standards. 
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National government aims to create five million jobs by 2020 (which is approximately three million more 
than the anticipated growth rate which has been extrapolated from the years 2002 to 2009). Related to this 
is the New Growth Path which is targeting opportunities for 300 000 households in agricultural smallholder 
schemes and 145 000 jobs in agro-processing by 2020, while there is potential to upgrade conditions for 
660 000 farm workers. In terms of the green the economy, there is the national goal to create 300 000 
additional direct ‘green jobs’ by 2020.

B.2.3. Climate Change Response White Paper (2011) 

A White Paper is a policy document that states an entity's position, philosophy or framework on a social or 
political subject.

The South African National Government recognises the need to plan for a low carbon future and commit to 
post-Kyoto negotiations that took place in Copenhagen in 2009 during the UNFCC fifteenth Conference of 
the Parties (COP15). The South African government’s NCCR White Paper was developed in 2011 and 
focuses on three key aspects:
� Adaptation; 
� Mitigation; and 
� Mainstreaming sustainable and ‘climate-resilient’ development.

The NCCR White Paper requires all government departments and state-owned enterprises to achieve “full 
alignment with the national climate change response” by way of reviewing their legislation, policies, 
strategies, governance structures and plans. National government will then determine any legislative or 
regulatory changes deemed necessary. 

B.2.3.1. Adaptation 

According to the document, South Africa’s overall approach to adaptation will include: 
� developing climate change adaptation strategies based on risk and vulnerability reduction;
� partnership with other organisations, where appropriate, and seek to share resources, technology and 

learning to coordinate a regional response;
� acknowledgment of the Stern Review, which estimates that damages from unmitigated climate change 

could range between 5% and 20% of global Gross Domestic Product (GDP) annually by 2100 – erasing 
a lot of South Africa’s developmental gains over the past few years;

� embracing flexibility to adjust to changing circumstances, since future climate trend uncertainty rises 
steeply over the longer-term; and

� the need for focused monitoring and evaluation systems to update knowledge of how rapidly change is 
occurring and the effectiveness of adaptation responses to ensure better spend.

A key feature of adaptation responses is that they have a much stronger local framework than that of 
mitigation responses. Their benefits may also appear much faster and are usually more ‘tangible’. Effective 
adaptation responses can also potentially create many jobs, particularly “green jobs” with reforestation 
projects, for instance, and could contribute significantly to sustainable development goals. Well planned 
adaptation responses can often be effectively integrated with sustainable development policies.  

According to the paper, effective planning and coordination of an integrated adaptation response will 
require the following:  
� Early warning and forecasting for disaster risk reduction.  
� Medium-term (decade-scale) climate forecasting to identify potential resource challenges in advance.  
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� Long-term climate projections that define the range of future climate conditions.  

As a first step in ensuring that appropriate adaptation responses are mainstreamed into sectoral plans, a 
sub-committee of the Intergovernmental Committee on Climate Change (IGCCC) will be established to 
perform climate risk analyses on all sectoral plans. 

It is equally important to note that, in addition to a refinement of top-down approaches, the paper 
acknowledges that developing more detailed bottom-up approaches which are informed by the responses 
of local communities and local government and  which will deliver results with a higher degree of 
confidence than is currently possible.

B.2.3.2. Mitigation 

South Africa recognises that stabilisation of GHG concentrations in the atmosphere at a level that prevents 
dangerous anthropogenic interference with the climate system will require effective international co-
operation. As a global citizen with moral as well as legal obligations under the United Nations Framework 
Convention on Climate Change (UNFCCC) and the Kyoto Protocol, South Africa has pledged ambitious 
targets for climate change mitigation, has a world-leading mitigation policy vision in the shape of the long-
term mitigation scenario (LTMS). It aims to embark upon its fair share of global GHG-mitigation efforts by
reducing national GHGs by 34% by 2020 and 42% by 2025.34

Achieving these targets based on the current trajectory (business-as-usual) is going to be an enormous 
challenge for the country which operates primarily on coal based thermal energy. If South Africa is serious 
about achieving these pledges, current decision-making within all sectors, particularly energy and transport 
should be made within the framework of such a plan.

South Africa’s overall approach to mitigation will include:  
� adopting a “carbon budget approach” to provide for flexibility and least-cost mechanisms for 

organisations in each relevant sector and/or sub-sectors;
� where appropriate, translating carbon budgets into organizational/company-level desired emission 

reduction outcomes; 
� requiring companies and economic sectors or sub-sectors for which desired emission reduction 

outcomes have been established to prepare and submit mitigation plans, setting out how they intend to 
achieve the desired emission reductions;  

� developing a system of Green House Gas (GHG) monitoring; and
� deploying a range of economic instruments and monitoring and evaluation (M&E) tools to support the 

system of desired emission reduction outcomes. 

_________________________ 
34 National Government of the Republic of South Africa (RSA). 2011. National Climate Change Response White Paper (online). 

Available from http://www.polity.org.za/article/white-paper-on-the-national-climate-change-response-gazette-no-34695-notice-757-
2011-10-19
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B.2.3.3. Mainstreaming Sustainable and ‘Climate-Resilient’ Development

The white paper also points to a commitment on the part of government to promoting and expanding the 
“green economy” and to mainstream it into development. A low-carbon development path would require 
monetary and value-based development indicators that would include: economy, society and the 
environment.35 36

The paper identifies near-term priority flagship programmes for numerous sectors (e.g. waste, energy, 
transport and water) and outlines its plans for job creation and resource mobilisation (finance, education 
and science and technology), as well as requisite institutional arrangements. 

B.2.3.4. The Responsibility of Local Government  

Section 10.2.6 of the NCCR White Paper notes the key role of local government as a site of climate change 
response delivery flowing from its responsibilities as detailed in the objectives and powers and functions 
accorded to local government in the Constitution of South Africa (108 of 1996) and the Municipal 
Systems (32 of 2000) and Structures (117 of 1998) Acts.

The National Climate Change Response White Paper (2011)37 identifies the climate response areas of 
local government as: 
� building resilience within the local population; 
� planning settlements in the context of climate change; 
� urban development; 
� provision of infrastructure and services; and 
� water and energy demand management. 

Climate change is a dimension that has strong relevance in local government’s ability to meet its 
Constitutional objectives (section 152 (1) of sustainable service delivery, social and economic 
development and promotion of a safe and healthy environment. Local government has to adhere to 
environmental principles and take environmental considerations into account in its planning processes. 
Some significant principles contained in the National Environmental Management Act (NEMA) (107 of 
1998) and the White Paper of Environmental Management Policy for South Africa include that local 
planning must take into account global/international issues (GHG emissions would be a good example of 
this, having little immediate local impact, but substantial impact when combined with all global 
contributions), that this must be brought into planning as early as possible and that natural resources must 
be protected for the benefit of present and future generations.38

_________________________ 
35 Sabinet. 2012. National Response to Climate Change: White Paper Released (online). Available from 

http://www.sabinetlaw.co.za/environmental-affairs-and-water/articles/national-response-climate-change-white-paper-released 
36 WWF. 2010. Transport roundtable drives SA towards a low-carbon future (online). Available from 

http://www.wwf.org.za/media_room/news/ 
37 National Government of the Republic of South Africa (RSA). 2011. National Climate Change Response White Paper (online). 

Available from http://www.polity.org.za/article/white-paper-on-the-national-climate-change-response-gazette-no-34695-notice-757-
2011-10-19

38 DEA. 2012. Let’s Respond: A Guide to Integrating Climate Change Risks and Opportunities into Municipal Planning. Sustainable 
Energy Africa and Palmer Development Group, Pretoria. 
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In light of new information coming to the fore and the need for iterative planning, the NCCR White Paper is 
due to be reviewed every 5 years. 

B.2.4. The Twelve National Outcomes (2010)  

For the 2010-2014 period, National Cabinet approved 12 National Outcomes aimed at addressing the main 
strategies of government. Although these outcomes were developed to be the strategic focus of 
government institutions, it must be acknowledged that these outcomes have definite implications for the 
strategic plans and visions of municipalities.  

Of the 12 Outcomes, Outcome 10 is key in the context of this report, and includes the identification of the 
following strategic priorities:
� Protection and enhancement of environmental assets and natural resources; 
� Development of a strategy which is in line with the COP 17 resolutions; and 
� Tackling environmental issues such as climate change, global warming and environmental degradation. 

On the back of this, KwaDukuza Municipality has identified the roles it can play in ensuring the success of 
these strategic focus areas.39 Section B.4.1 outlines their response to Outcome 10 as it relates to climate 
change. 

B.3. Provincial Climate Change Planning and Policy 

The Provincial Planning Commission, KZN Department of Agriculture and Environmental Affairs (DAEA) 
and KZN Department of Economic Development and Tourism (DEDT) are three organisations/departments 
that are very active in the KZN province regarding both climate change policy and responsiveness. 

B.3.1. KZN Provincial Growth and Development Strategy (2011) 

The KZN Provincial Growth and Development Strategy (PGDS) was commissioned by the KZN Provincial 
Planning Commission. It is a strategic guideline document for the province which identifies Seven 
Provincial Strategic Goals. Of the seven, two are key goals in the context of the KwaDukuza CCRS,
whereby KwaDukuza Municipality has responded with their own, more tailored goals: 
� Under Goal No. 4 (Response to Climate Change): KwaDukuza Municipal greening programmes are 

to serve as the corner stone of our Climate Change strategy throughout the municipality. Tree planting 
initiatives in Municipality‘s various wards; and

� Under Goal No. 7 (Spatial Equity) :To develop �������	�� long term strategic plans to facilitate the 
achievement of Vision 2030  (e.g. City Development  Strategy, Transportation Plans, Spatial Plans, 
Climate Change). 

_________________________ 
39 Integrated Development Plan (IDP). 2012/17. KwaDukuza Municipality. Ballito, KwaDukuza. 
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B.3.2. KZN Climate Change Policy Directive (2010) 

The KZN DAEA compiled a Climate Change Policy Directive in response to observed changes in climatic 
trends over the KwaZulu-Natal region which was noted to be consistent with climate change projections. 
This includes observed warming trends in the north-eastern, Midlands and south coastal parts of the 
province. Also, wetting trends have been observed over parts of the region during the month of February, 
which is considered abnormal.   

The Province acknowledges that if no action is taken, the instability of the climatic conditions in the 
Province will:  
� increase the incidence and severity of extreme weather events such as storms, droughts, floods and 

heat waves;  
� cause sea levels to rise;  
� shift and expand certain disease and pest vectors and further stress on already vulnerable species and 

ecosystems;  
� threaten KwaZulu-Natal’s natural resource base; 
� alter ecosystem and cause changes that will negatively influence human-beings; and  
� impact communities and economies negatively. 

The Department thus indicates a need for Sector Departments to develop sector plans for the mitigation 
and adaptation of Climate Change impacts. While local government departments are not explicitly 
mentioned, the fact that climate change mitigation and adaptation happens primarily at a grass roots level 
means that local government involvement is critical. 

B.3.3. KZN Green Economy Strategy (2012) 

The KZN DEDT commissioned a provincial green economy strategy which states that by 2025, KwaZulu-
Natal will be a province where the economy provides opportunities for all its residents to prosper, and 
where the natural resources are enhanced and used sustainably in supporting basic needs as well as 
‘green’ economic growth.

The paper states that the green economy is not an additional component of the existing economy or a 
separate approach to economic development. It states that there is only one economy – the green 
economy, which means that the current economy must be re-orientated to become the green economy. 

The principal aim of this Green Economy Strategy is to support and direct the re-orientation and growth of 
the KwaZulu-Natal economy to become increasingly competitive and resilient, by:  

� Increasing resource use efficiency in business and government infrastructure and development;  
� Increasing the supply of renewable energy;  
� Securing the supply of ecosystem services from the province’s natural assets; and 
� Reducing environmental and climate related risks; and in so doing   
� Create sustainable jobs for local people;  
� Reduce poverty; and  
� Address social equity throughout all regions of the province. 

In addition the Department has prioritised the following three goals: 
� Creating enabling activities for the green economy in KZN; 
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� Setting an example with daily governmental activities; and 
� Undertaking pilot projects throughout the province. 

Examples of each of these are provided below. 

Creating enabling activities for the green economy 
� The DEDT has established waste to energy guidelines for local municipalities and has set up an 

advisory panel to review proposals, as well as funding for technical evaluations of any proposals 
entering the municipal space which officials are not capacitated to handle or meaningfully evaluate. 

� They provide provincial solar and wind potential maps free of charge to municipalities and developers. 
� Their establishment of the Green Economy Technical Assistance Fund and the Gigima Fund (see 

Section B.5.2 below). 
� The creation of a GIS tool for the identification of constraints to developers wanting to establish wind or 

solar farms in KZN. 

Setting an example with government activities 
� Assisting government departments with technical advice to understand their emissions sources and 

measurement thereof. 

Undertaking pilot projects 
� The KZN Red Hub - a partnership project to produce renewable energy being driven by local (eThekwini 

and iLembe) and provincial (DEDT) government.  
� DEDT is working with South African Sugar Association (SASA) to generate a targeted 1000MW of 

energy from biomass in the province. 

B.4. Regional/Municipal Climate Change Policy (2012) 

Local government represents the third tier of government in South Africa. The principal mandate of local 
government is to implement policies and programmes as set out by the national and provincial spheres, as 
well as act as the chief agent for service delivery to their local communities. 

KwaDukuza has shown a commitment to the environment in the form of both their IDP, municipal mission 
statement and their environmental vision. In respect to tackling climate change, COP17 (Durban) was 
successful in bringing local government together in the creation of the Durban Adaptation Charter. The 
Durban Adaptation Charter commits Local Governments to local climate action in their jurisdiction that will 
assist their communities to respond to and cope with climate change risks thereby reducing vulnerability.40

KwaDukuza was a signatory to this Charter in December 2011.

B.4.1. IDP response to National Outcome 10 

The KwaDukuza Municipal IDP for 2012-2017 stipulates the following in response to National Outcome 10 
(Protection and enhancement of environmental assets and natural resources):  “Environmental issues 
such as climate change, global warming, and environmental degradation are some of the priorities 
that have been identified during this [planning period].”

_________________________ 
40 http://www.durbanadaptationcharter.org/ 
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B.4.2. Municipal Mission Statement 

At an over-arching municipal level the Municipality strives to achieve the following:  

“By 2030, KwaDukuza shall be a vibrant city competing in the global village economically, socially, 
politically and in a sustainable manner.”

B.4.3. Municipal Environmental Vision 

The KwaDukuza Environmental Policy is a statement of intent towards KwaDukuza Municipality’s 
objectives regarding its environment. It aims to ensure that the principles of sustainability are adhered to 
across sectoral policies, strategies and programmes within the municipal environment.  

At a departmental level, the KwaDukuza Environmental team strives to achieve the following: 
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More specifically, with regards to climate change, it is committed to:
� The implementation of cost effective programmes to reduce greenhouse gas emissions and the 

releases of ozone-depleting substances;  and 
� Green economy initiatives that promote social inclusiveness and sustainable development, as a 

response to the challenges and will ensure the implementation of Community Ecosystem Based 
Adaptation …which focuses on the restoration and care of the ecosystems that ensure the welfare and 
livelihood of communities …and encourages the creation of green jobs.

These signify a commitment to both climate change mitigation and adaptation at a local level which will see 
KwaDukuza heading in a new, sustainable and more equitable developmental path. These commitments, 
along with provincial and national imperatives, are what will underwrite the CCRS and the strategies going 
forward. 

B.5. Funding 

A suite of international and local ‘green funds’ are available to organisations such as local government, 
however, the reality is that local governments find it difficult to access these funds as they are either not 
known, and/or the application requirements are onerous on often-constrained human resources.  Several 
prominent local and international funds are nevertheless highlighted below as examples. 

B.5.1. The DBSA Green Fund 

In response to the national challenge for both emissions reductions and increased job creation, the DEA 
has established a Green Fund to support the transition to a low carbon economy whilst delivering high-
impact socio-economic and environmental co-benefits. The DEA has appointed the Development Bank of 
Southern Africa (DBSA) as the implementing agent of the Green Fund, with an initial allocation of R800 
million.
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The Green Fund provides catalytic finance to facilitate investment in innovative green projects that will 
support both poverty reduction and job creation. More information on the funding windows and eligibility
criteria can be found online at: 
http://www.environment.gov.za/?q=content/projects_programmes/greenfund.

B.5.2. KZN DEDT Funding 

The KZN DEDT has set up two funds: 
� The Green Economy Technical Assistance Fund –  this is for funding of  technical/feasibility studies, 

to take to an idea to bankable phase (approximate value is R250 000); and 
� The Gigima Fund – for project level financing (maximum of R5 000 000).

While the DEDT is primarily focusing on mitigation-related (renewable energy) projects, the Department is 
showing a substantial commitment to the green economy, which is a positive step in the direction of 
sustainability. 

B.5.3. Other International Funds 

There are a variety of international funds that support projects on climate change and low carbon 
development. Examples include the Adaptation Fund provided by the UNFCCC41 or the UK International 
Climate Change Fund. 42

UK International Climate Change Fund (ICCF) will provide R32 billion between April 2011 and March 2015 
to support international poverty reduction by helping developing countries to adapt to climate change, take 
up low carbon growth, and tackle deforestation. The ICCF is aiming for a balanced allocation between 
adaptation (50%), low carbon development (30%) and forestry (20%) and resources will be used to:
� Build global knowledge and evidence that low carbon, climate resilient development supports growth 

and reduces poverty; 
� Develop, pilot and scale up innovative low carbon, climate resilient programmes and approaches to 

reduce emissions, support adaptation and protect forests, including biodiversity; 
� Support country level action on low carbon, climate resilient development, including Reducing 

Emissions from Deforestation and Forest Degradation; 
� Build an enabling environment for private sector investment and to engage the private sector to 

leverage finance and deliver action on the ground; and 
� Mainstream climate change into UK overseas development assistance, EU development assistance and 

Multilateral Development Bank (MDB) lending. 

_________________________ 
41 More information available at: http://unfccc.int/cooperation_and_support/financial_mechanism/adaptation_fund/items/3659.php 
42 International Climate Fund (ICF) Implementation Plan 2011/12 – 2014/15 Technical Paper 
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C.1. Introduction 

The KwaDukuza Climate Change Strategy is underpinned by an evidence based assessment. This chapter 
outlines how strategic recommendations were formed based on the following assessment process.  

C.2. Approach 
In order to identity strategic priorities for climate change mitigation and adaptation response the following 
stages were undertaken: 

� Scoping the issue of climate change management in KwaDukuza 
� Identifying the international, national and local policy context (Appendix B) 
� Review of key evidence and literature 
� Development of risk sector profiles (Appendix D) 
� Stakeholder engagement (Appendix E) 

� Detailed assessment of risks and identification and appraisal of strategic responses 
� Development of a greenhouse gas emissions profile (Appendix I) and climate impact profile 

(Appendix J) 
� Outline of strategic climate change mitigation (Section 2) and adaptation (Section 3) responses 
� Identification of strategic climate change management priorities (Section 4) 
� Outline of guiding principles in support of implementation (Section 5).  

C.3. Stakeholder Engagement 

A vital element of the CCRS process is community and stakeholder engagement.  As part of the scoping 
phase of the project, a series of stakeholder workshops was held to facilitate the inclusion of local 
knowledge systems and to discuss sectoral risks and practical responses in more detail. In addition to the 
identification of focus areas, the intention of the workshops was to also identify key implementing agents
and partners, as well as any institutional and/or governance gaps. 

The stakeholder database can be found in Appendix E. 

Two Community workshops were held on 26 February 2013 – one in KwaDukuza and one in Ballito. Two 
separate venues were chosen to attract the attendance of a wider range of participants from differing 
backgrounds and knowledge groups. All stakeholders on the stakeholder database were invited to attend 
via email, as well the general public, who were invited through the printed media (Stanger Weekly, North 
Coast Courier and Ballito Fever). The objective of the workshops was to introduce the greater community 
to the CCRS process, to get an understanding of their local knowledge and key concerns, as well as to 
answer any queries. Thus, the workshops involved a presentation by the project team followed by a 
comments, question and answer session. The minutes, presentations and attendance registers of these 
workshops can be found in Appendix E. 

A Project Steering Committee (PSC) meeting was held on 28 February 2013, whereby key role-players 
from the stakeholder database were identified by the client and project team and invited to participate in a 
more focussed workshop. The workshop was aimed at identifying key strategies for each theme and sector 
identified in the CCRS process (see Section 4 below which outlines Key Themes). The PSC workshop 
involved a more detailed presentation and a 2 hour discussion of key actions and responses across sectors 
(present and future). The minutes and attendance register of the PSC can be found in Appendix F.

Appendix C. Methodology
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The above workshops and PSC meeting provided a valuable opportunity to introduce key stakeholders to 
one another and to enhance the community of practice in climate change responsiveness. One of the key 
findings were that both climate change mitigation and adaptation concerns were being raised. This 
indicates that those in attendance (representative of decision-makers, business, NGOs and the community 
of KwaDukuza) were relatively well-informed when it comes to their general understanding of climate 
change related issues, impacts and associated response options. 

Following the PSC meeting, a brief introductory presentation was delivered to Council at their monthly 
Economic Development and Planning Portfolio Committee meeting. The intention of this presentation was 
to explain the CCRS process, why it is being undertaken, and to respond to any queries.  

Brief one-on-one engagement also took place with ICLEI - Local Governments for Sustainability - Africa 
and the Mott MacDonald project team in February 2013. Opportunities for alignment and key gaps were 
discussed. It was discussed that the KwaDukuza CCRS mitigation findings in particular, will form the basis 
(or part-thereof) of ICLEI-Africa’s Urban-LEDs work going forward. The project with ICLEI-Africa will focus 
on further development, strengthening and deepening of the Municipality's approach to low emission 
development (or mitigation), including a detailed energy and greenhouse gas inventory. 

The final KwaDukuza CCRS report will be presented to the same portfolio committee in May 2013, once 
complete. This will ensure that the report is explained, so that the end product may be better referenced, 
applied and used by Council. 

C.4. Supporting Data and Information 

C.4.1. Emissions 

The various emissions profiled for South Africa, KwaDukuza and its neighbouring municipality, eThekwini, 
were the latest available, were sourced online and via municipal officials who hold records of indicative 
data (such as fuel consumption, electricity consumption and organic waste volumes). Unfortunately large 
discrepancies exist, particularly for KwaDukuza, where there is a lack of baseline data available. This is 
largely owing to the fact that more extensive data was not able to be sourced within the project timescales, 
and that no former climate change or mitigation-related studies have been compiled for KwaDukuza prior.  

The emissions section of this report attempts to make a ‘first step’ at inventorying carbon emissions for 
KwaDukuza (albeit sectoral, and in all cases limited to areas of municipal functions – not for the entire 
community residing in the area). As such, the report acknowledges the gaps in emissions data and 
information for KwaDukuza outlined in this report and draws quite strongly from national and local 
(neighbouring) municipal data, information and (in the case of future actions) targets. Because KwaDukuza 
is one of the fastest growing economies in South Africa, the assumption was made that future emissions 
would be higher than the national average. This is described in more detail in the Sections that follow. 
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C.4.2. Climate Change Adaptation  

Climate and projected climate change data has been gathered from a variety of sources using the most up-
to-date climate observations and the multi-model projections. However, any decision-making made on the 
basis of the findings of this report will need to be risk based and therefore take account the uncertainty 
associated with climate change projections: 
� Modelling uncertainty – arising from incomplete understanding of the climate system, and the inability to 

model it perfectly. The projected increase in temperature is expected to exacerbate the possibility of 
drying, or even counteract any possible increases in rainfall, through increased evapotranspiration, 
which would detrimentally affect the agriculture and water resources of the country. 

� Natural climate variability – arising from both internal and external factors on the climate system.  These 
model simulations show wide disagreements in projected changes in the amplitude and frequency of 
future El Niño events, contributing to uncertainty in future climate variability in projections for this region. 

� Emissions uncertainty – arising from not knowing the amount of future global greenhouse gas 
emissions. The mean, maximum and minimum of the ensemble of 15 models, under three emissions 
scenarios (SRES A2, A1B and B1). 

� Contributions to uncertainty from downscaling - It is important to note that projections discussed in the 
report are based on climate models with coarse spatial resolution, which hampers their ability to 
simulate regional-scale climate features of the region. 
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Before launching into risks and adaptation and mitigation responses for each sector for the CCRS, an 
introduction to the status quo of the various sectors is considered necessary. The situational analysis of 
these themes informs the later stages of the report where the climate context, associated risks and 
responses are profiled. 

D.1. Overview of Themes and Sectors Studied 

Four overarching themes were identified by the project team, and these were broken down into several 
sectors in line with KwaDukuza’s local activities and circumstances (Table 4.1 below).  

Table 5.1: Key Themes and Associated Sectors 
THEME SECTOR

NATURAL SYSTEM Water
Coastal and Marine
Biodiversity
Agriculture

BUILT SYSTEM Human Settlements
Waste
Energy
Transport

SOCIO-ECONOMIC SYSTEM Human Health  and Wellbeing
Working with Business
Education Awareness and Capacity Building 

GOVERNANCE Integration, Planning and Partnerships

It should be noted that while some of these themes have specific links to either adaptation more-so than 
mitigation (and visa versa), all are introduced below as an overview.  

D.2. Theme One: Natural System 

D.2.1. Water 

KwaDukuza, like most of KwaZulu-Natal, has the fortune of good levels of rainfall (approximately 830mm 
annually). However population increase, pollution and climate change uncertainty are recognised as major 
threats to this resource.  

D.2.1.1. Water and Natural Systems 

The study area is drained by rivers generally flowing westwards to eastwards through the study area. The 
Mdloti River is located furthest south followed by the Tongaat River, the Umhlali River, the Mvoti River and 
the Nonoti River before reaching the Tugela catchment area (the largest river in KwaZulu-Natal). The 
Tugela River itself flows adjacent the northern extent of KwaDukuza but its mouth lies in Mandeni.  

There are wetlands associated with all KwaDukuza’s river systems, in addition to low-lying areas of the 
study area which typically house wetlands. Recent studies have shown wetlands to be more numerous 

Appendix D. Key Themes and Sectors 
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(316 recorded) and much further in extent than was previously recorded - covering 988.1ha (1.6%).43

Delineated wetlands too are generally found to exceed the delineated boundaries, e.g. where commercial 
crops have been retracted and natural vegetative cover has been restored (e.g. Simbithi Residential 
Estate). 

D.2.1.2. Water supply 

Two water management areas exist in the Municipality: 
� Mvoti to Umzimkhulu: 62702.4ha (99.04% of Municipality)
� Thukela: 4216ha (6.66% of Municipality)

Umgeni Water is the bulk service provider to the KwaDukuza area. The iLembe District Municipality is the 
Water Services Authority (WSA) and  Siza Water is the water services provider to the Dolphin Coast area.  

Umgeni Water focuses a lot of effort on water availability and security. If water supplies ever run low in 
dams, they alert the iLembe District, KwaDukuza and, if necessary, the community.  

Development and unplanned settlement patterns are a key threat to the natural water system (rivers and 
wetlands). A recent study by the Institute of Natural Resources (2012)44 highlighted risks associated with 
the reliance on water supplied from the Doringkop area. If anything happens to that source, in the way of 
pollution or reduced supply, water supply will be drastically affected for KwaDukuza.  

A process of auditing is still required to establish water quality levels with specific reference to industrial 
and sewage pollution in rivers of the iLembe District Municipality, as well as sources of such pollution.  

D.2.2. Coastal and Marine 

D.2.2.1. Estuaries 

The coastline is punctuated by a series of estuarine systems in fair to good condition. Most of them are 
closed systems, but in major storm or tidal events they breach their banks.45

The following estuaries (and their associated ecological condition) exist in KwaDukuza: 
� Mdlotane Temporarily closed estuary - good condition 
� Mhlali - Temporarily closed estuary -fair condition 
� Mvoti - River mouth - good condition 
� Nonoti - Temporarily closed estuary - poor condition 
� Seteni - Temporarily closed estuary -fair condition 
� Zinkwazi - Temporarily closed estuary -fair condition 

D.2.2.2. Coastline and Marine 

The iLembe coastline is key to its tourism industry. It has experienced damages over the past decade – in 
particular the severe storm event of 2007. This event resulted in shoreline retreat and erosion to the natural 
beaches, as well as damages to infrastructure such as buildings, roads and other services. Rehabilitation 
was very costly for the Municipality and its private landowners.  
_________________________ 
43 Integrated Development Plan (IDP). 2012/17. KwaDukuza Municipality. Ballito, KwaDukuza. 
44 Institute of Natural Resources (2012). KwaDukuza Biodiversity Open Space Management Plan. KwaDukuza Municipality, Jballito 
45 SANBI (2011). National Biodiversity Assessment, Volume 3: Estuary Component Technical Report. Pretoria. 
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While the marine environment is almost totally out of the jurisdiction of KwaDukuza, it is important to note 
the importance of maintaining the marine environment in terms of sediment type and levels, water quality 
and biodiversity. In this regard, role-players and partners play a critical role, e.g. catchments management 
forums which monitor/oversee catchment wide issues such as sedimentation. A coastal working group also 
exists in the iLembe region. This working group is very active in the area, and also act as PSC members on 
the Ezemvelo-KZN Wildlife (EKZNW) Working for the Coast Programme. 

D.2.2.3. Coastal Vulnerability Index 

The KZN Coastal Vulnerability Index (CVI)46 is an invaluable tool for coastline management in KwaZulu-
Natal. Commissioned by the Provincial Department of Agriculture and Environmental Affairs, it highlights 
sections of the coast which are at greatest physical risk (e.g. to erosion) of storm surges and sea level rise, 
and what coastal features may be impacted. The study took into account: existing beach width, dune width, 
distance to the 20m isobath, rocky outcrop percentages, and the width of dune vegetation to arrive at risk 
categories (risk, moderate risk and high risk – see Table 5.2 below). 

Table 5.2: CVI ratings and associated meaning 
Risk Category Description

Risk · Lowest risk category – likelihood of impact or damage is lower.
· Physical parameters are in good condition.
· If developments in these areas are approved they may increase the vulnerability of these areas.
· New developments should be set-back appropriately so as to maintain the natural functioning of the coast. 

Moderate Risk · Sites are at higher risk than areas of ����, but lower than areas of ��#������!�
· Likelihood of sites being damaged is higher.
· Retreat and defence should be explored for existing infrastructure.
· New developments should be set-back sufficiently or alternative sites should be considered. 

High Risk · Considered to be the most susceptible to the effects of erosion, sea-level rise or extreme events.
· Existing developments have a ��#��likelihood of being damaged.
· It is recommended that the options of retreat and defence be explored.
· New developments should be set-back sufficiently to ensure that they are not damaged.
· Alternatively new sites for the development should be considered.

Source: DAEA, 2012 

Appendix G shows areas of risk (yellow), moderate risk (orange) and high risk (red) on the KwaDukuza
coastline.  It is evident that the areas most vulnerable to coastal erosion are those that are heavily settled 
(Zimbali to Salt Rock and Zinkwazi) and all river mouths (due in part to upstream catchment practices that 
increase runoff). With the onset of more intense rainfall events, these high risk stretches of the coastline 
must be carefully managed and reinforced. Appendix E contains the overall CVI fact sheet for the iLembe 
District area. 

Furthermore, a Coastal Management Programme (CMP)47 was developed for KwaDukuza in 2008 in line 
with the National Integrated Coastal Management Act of 2008 and has proposed specialised management 
efforts for sections of the KwaDukuza coastline and its varying features and prioritises them.  

_________________________ 
46 DAEA (2012). KwaZulu-Natal Coastal Vulnerability Assessment. O.R.I, Durban. 
47 KwaDukuza (2009). KwaDukuza Coastal Management Programme (in Draft). KwaDukuza. 
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D.2.3. Biodiversity 

The natural vegetation found in KwaDukuza comprises two biomes, namely the Indian Ocean Coastal Belt 
Biome and Savanna Biome. Remaining natural areas in the Municipality comprise only 6 322.5 ha (10% of 
the Municipality) and no protected areas exist within the municipal area. Only pockets of forest have been 
left undeveloped and very little grassland. The only naturally remaining area of coastal grassland is located 
in Nonoti and its protection from pressures such as development and climate change related impacts is 
therefore of critical importance.  

In the hinterland the natural vegetation is threatened by sporadic, informal settlement in the tribal areas. In 
the past, small villages have tended to establish at random in more remote areas of the Municipality 
causing further fragmentation of natural vegetation units. Other threats to biodiversity are commercial 
agriculture (see land use map in Section 2 above), over-grazing, alien plant infestation (which is 
transforming valuable natural land into impenetrable scrub) and a lack of formal protection.48  

Natural vegetation provides a host of ecosystem services such as acting as a carbon sink (carbon 
sequestration), providing aesthetic appeal and supports a wealth of faunal biodiversity. Wetlands and 
estuaries (described above) are also highly valued systems, acting inter alia as areas of flood attenuation, 
breeding grounds, as areas of refuge and as nurseries/homes to fish, reptiles, mammals and birds.  As 
such, the aforementioned threats to these systems must be actively managed to avoid any exacerbation of 
impacts by climate change. Ways of doing this are explored in the sections that follow. 

D.2.3.1. BOSMap 

The Municipality has recently undertaken a biodiversity open space mapping and planning process 
(otherwise referred to as BOSMap). This plan, recently adopted by Council (2013), is a positive step in the 
right direction for the Municipality as it embarks on securing key natural areas and parks in future.  

In addition to the Municipality, the DAEA and EKZNW are key custodians of biodiversity in the KwaDukuza 
area. 

D.2.4. Agriculture 

Agriculture is one of KwaDukuza’s primary economic drivers, contributing to 23% of the total gross 
domestic product. The dominant agricultural product is sugar cane. There are however, also other 
agricultural products such as vegetables, flower and sub-tropical fruit. The majority of the commercial 
farming areas consist of large-scale activities. The Municipality also accommodates areas of forestry and 
related paper mills.49

_________________________ 
48 SSI, 2012. iLembe Environmental Managemnt Framework Status Quo Report: Biodiversity Specialist Study. iLembe District 

Municipality, Umhlali. 
49 Integrated Development Plan (IDP). 2012/17. KwaDukuza Municipality. Ballito, KwaDukuza. 
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The Municipality’s proximity to the Dube Tradeport, south of KwaDukuza, is of key importance both 
agriculturally and economically. The Dube Tradeport houses a wealth of technical skill and advanced 
agricultural technology. As such, the Dube Trade Port has created a highly competitive operating 
environment that is attracting a wide range of investors, operators, users and tenants and it is expected to 
provide economic benefits for the area of KwaDukuza and its surroundings.  

A recent study of South African agricultural systems and international trade revealed that the country is 
now a net-importer of food. KwaDukuza, as one of the top growing economies in South Africa, faces 
increased risk of food insecurity with expected increasing human settlement (if left un-checked, urban 
sprawl) and development pressure on its land. A recent flux of the development of gated estates is also 
contributing to such pressure on the availability of land for crop production. Over 55% of the KwaDukuza 
population are subsistence farmers. Competition for differing land uses (biodiversity reserves, agriculture, 
private/public development and industry) is therefore expected to rise in future and planning for this is 
critical. The iLembe Regional Spatial Development Plan (IRSDP)50 commissioned in 2012 will prove to be a 
useful plan to the Municipality in this regard. The plan attempts to integrate key sectoral drivers (economic, 
transportation, settlement, environmental and agricultural) to strike a balance that is sustainable – albeit at 
the regional level. 

D.3. Theme Two: Built System 

D.3.1. Human Settlements 

In terms of settlement patterns in KwaDukuza, existing urban development is located in the formally 
established towns of KwaDukuza, Ballito, uMhlali, Shaka‘s Kraal, Prince‘s Grant, Blythedale Beach, Tinley 
Manor, Zinkwazi and portions of Groutville. Peri-urban to semi-rural settlement occurs throughout much of 
the central areas of the Municipality, extending from the northern boundary adjacent to the Tugela via 
KwaDukuza, Groutville and uMhlali to the southern edge abutting eThekwini. However, densities and 
development quality varies significantly throughout. While some rural settlement occurs in the Groutville 
area, most rural and traditional settlement is concentrated inland in the north-western Ingonyama Trust 
areas. A variety of new housing areas are in the process of either being planned and established 
throughout the Municipality, from Ballito in the south to Darnall in the north.51  

In terms of general development areas, ribbon development occurs along the main access corridors of the 
N2, the R102 is and the roads are 614 and R74 that links the hinterland with the coast and to an extent the 
tertiary roads that occur in the study area. Similarly, much of the developmentn is focused the coast where 
there are tourism and business-related job opportunities and in industrial centres such as Stanger (IDP, 
2012/17). 

_________________________ 
50 iLembe DM. 2012. iLembe Regional Spatial Development Plan Phase Three: Towards a Regional Plan. iLembe District 

Municipality, Umhlali. 
51 Integrated Development Plan (IDP). 2012/17. KwaDukuza Municipality. Ballito, KwaDukuza. 
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D.3.2. Waste 

The newly opened New Guelderland Landfill site provides the formal disposal destination for solid waste 
and, more recently, also hazardous waste for the iLembe District and beyond. Dolphin Coast Waste 
Management (DCWM) is responsible for the collection and disposal of solid waste in the KwaDukuza area, 
and as a transfer station has a mandate to reduce, re-use and recycle waste entering the site. However 
there are still many steps the Municipality and its citizens need to take to be effective in curbing the amount 
of waste that ends up in the landfill. In contrast, the sugar and paper industries are resourceful and re-use a 
lot of their waste for process such as co-generation (biomass energy production).  

There is no formal solid waste removal and disposal service outside of formally declared towns in 
KwaDukuza. Communities in these ‘outlying’ areas typically dispose of waste indiscriminately and either 
burn it, dump or bury it. Local (informal) recyclers however contribute to diverting specific waste streams 
(e.g. glass) from the landfill site and thus the opportunity exists to formalise these as green jobs. 52

D.3.3. Energy 

Eskom, the national electricity utility, is the bulk supplier of energy to the Municipality. 95% of this energy is 
derived from coal, 4% nuclear and 1% hydro-power. Nationally, it intends feeding a higher mix of 
renewable energy into the grid through the Renewable Energy Independent Power Producer Programme 
(REIPPP) programme which invites successful bidders to supply renewable based energy (primarily 
through solar, concentrated solar and wind technology) at a fixed rate.  

Eskom supplies bulk electricity to KwaDukuza who are in turn responsible for reticulations to residents and 
business. The Municipality earns most of its revenue by supplying this service to its residents and this can 
prove difficult in terms of the promotion of de-centralised, renewable-based energy supply. That said, local 
governments should be encouraged to change this mind set as smaller municipalities often are provided 
limited electricity, which limits their growth. If renewable energy and energy efficiency are implemented at 
the local level however, municipalities will have the capacity to grow economically on a low emission 
pathway. This, in turn, will create alternative revenues for municipalities such as KwaDukuza as there will 
be a sufficient energy mix to sustain the expected growth and services.  

Occasionally bulk electricity supply is interrupted and this could negatively affect business and industrial 
development in the area. However, Eskom has indicated that it plans to increase its capacity in the area. 
The KwaDukuza Municipality has also developed its Energy Master plan aimed at effectively addressing 
issues relating to the provision of electricity.53

Key energy consumers in KwaDukuza are: Industrial and manufacturing operations including the Stanger 
Sappi Paper Mill and Sugar Mills in Darnall and Gledhow. Just outside of KwaDukuza, in the iLembe 
District, is the Isithebe Industrial Estate in the Mandeni area (north of KwaDukuza) and the 
UThongathi/Maidstone industrial areas in eThekwini (south of KwaDukuza). 

_________________________ 
52 Integrated Development Plan (IDP). 2012/17. KwaDukuza Municipality. Ballito, KwaDukuza. 
53 Integrated Development Plan (IDP). 2012/17. KwaDukuza Municipality. Ballito, KwaDukuza. 
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D.3.4. Transport 

KwaDukuza Municipality has strong North-South linkages via the N2 and Provincial road R102. These 
roads provide key linkages to the main coastal nodes and the main Provincial economic hubs (eThekwini 
and uThungulu). There are also distinct East-West linkages via the R74 and R614 roads, which connect 
inland and coastal nodes, as well as other municipalities within the iLembe District such as Mandeni and 
Maphumulo and beyond (such as uMvoti, Greytown).  According to the IDP,54 Metrorail is the backbone of 
public transport in KwaDukuza with approximately half (49%) of the population (based primarily inland) 
which do not have access to any formal mode of transportation.  

An Integrated Rapid Public Transport Network (IRPTN) plan is being developed by iLembe District 
Municipality in conjunction with the Department of Transport (DoT). As a result, it will �������	�� enable and 
improve access to and from KwaDukuza. An important component of the IRPTN will be to focus on 
densifying transportation within the various corridors where higher accessibility exists. In line with other 
IRPTN projects in South Africa, this will be undertaken using more efficient vehicles and at an affordable 
rate to residents.  

The general presiding poor condition of municipal roads is due to a poor standard of storm-water 
management and a lack of maintenance. KwaDukuza has since developed its roads and storm water 
master plan to address constraints related to its infrastructure, in acknowledgment of the fact that flooding 
impacts are greater when storm water drainage is poor or inadequate. 

D.4. Theme Three: Socio-Economic System  

D.4.1. Human Health and Wellbeing 

The Municipality is serviced by a number of both public and private clinics and hospitals. Administratively, 
KwaDukuza falls under iLembe District Health Office and is currently managing eight clinics. Key 
challenges exist in this sector, primarily in state owned facilities, due to funding constraints and a lack of 
trained staff. There is currently a pending matter on the provincialization of clinics and other health centres 
run by municipalities. 

The Municipality has a high HIV/AIDS infection rate, as exists in the province of KZN, and Tuberculosis and 
Pulmonary Tuberculosis is listed a primary cause of death. The Municipality aims to undertake a series of 
Health & Wellness Programmes and to intensity efforts on their KwaDukuza HIV & AIDS Strategy. A Local 
AIDS council has been established in this regard. 

The iLembe District has recently (2013) commissioned a detailed Disaster Risk Study for the region and 
this has a strong focus on human vulnerability and climate change related disasters which are likely to 
impact both human health and infrastructure. The District has indicated that this information will be made 
readily available to KwaDukuza once complete. There are no formal early warning systems currently in 
effect.  

_________________________ 
54 Integrated Development Plan (IDP). 2012/17. KwaDukuza Municipality. Ballito, KwaDukuza. 
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In terms of sanitation, poorly maintained, and at times inundated sewage works (from storm events), 
causes raw sewage to enter streams and rivers. Similarly, unregulated industrial processes often results in 
pollution entering watercourses. Water pollution has therefore been identified as a key risk to human health 
for downstream users reliant on natural watercourses for water supply needs (as per 5.1.1 above). Poor 
waste management in poorly serviced areas (described above – section 5.3.2) is also a key risk to human 
health and well-being.  

Fortunately, KwaDukuza is listed as a malaria-free area. 

D.4.2. Working with Business 

As described above, KwaDukuza is one of the fastest growing economies in South Africa. It is located 
along eThekwini-iLembe-uMhlathuze Corridor and it is situated less than 50km outside of the King Shaka 
Airport and Dube Tradeport which are bringing an increased number of visitors to the area. A strength-
weakness-opportunity-threat (SWOT) analysis was undertaken by the Municipality which suggests that it 
possesses the tools to play an active part in the global economy.55  

Partnering with business is recognised as a key element to ensuring the success of this statement. The 
iLembe Chamber of Commerce is very active in this space. In addition, Enterprise iLembe (EI), a Section 
21 company which drives development in the District, has been established. It functions outside of the 
more bureaucratic municipal structures and typically enters into Private Public Partnerships (PPPs) and 
that are catalytic for the region, e.g. events such as the Prawn and Jazz Festival, Mr Price Pro surf event 
and developments such as the Sangweni Tourism Centre and a series of Agri-Hubs. In situations where 
the Municipality finds it increasingly difficult to provide funding and other resources to develop the required 
infrastructure to adequately exploit the opportunities offered by new developments, EI facilitate/assist 
greatly in this regard. 

Spatially, agricultural activities occur throughout the KwaDukuza area, while commercial local level 
activities are located in all urban and peri-urban areas; the major commercial and light industrial 
development is located in the Stanger, Umhlali and Ballito areas, as well as transport corridors linking 
these centres. Tongaat Hullet have a large presence in KwaDukuza in the form of land ownership and 
existing (and pending) developments. Planning and partnering with them, as well as other big businesses is 
key to a more sustainable region.  

Industrial and commercial complexes in KwaDukuza are not yet fully attuned to the need to reduce their 
energy usage and emissions. The IDP recognises the need for a formal auditing and inventorying process 
to assess the amount of pollutants being released into the atmosphere which to date has not been 
undertaken. This lack of information means that carbon and carbon-equivalent emission control levels 
cannot be enforced in the Municipal area. In future, national regulations and the creation of by-laws may 
greatly assist in the monitoring and enforcing of this. 

In terms of tourism, the current primary factors attracting tourists to KwaDukuza include: beaches, culture 
and wildlife. The KwaDukuza area is very rich in Zulu and Indian heritage and this can be found particularly 
in the Shakaskraal and Stanger areas. Recreation and eco-tourism related services in the area has 
significant potential for growth and the Municipality has expressed a will to enhance and extend this sector.  

_________________________ 
55 Integrated Development Plan (IDP). 2012/17. KwaDukuza Municipality. Ballito, KwaDukuza. 
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D.4.3.  Education Awareness and Capacity Building  

Education in KwaDukuza is provided through both public and private means. The KZN Department of 
Education is the mandated custodian of education in KwaDukuza. Education levels are not meeting 
targeted levels nation wide, with over 58% of the population not having completed high school or higher 
education56. However, in KwaZulu-Natal which is rich in culture and tradition, it is important to recognize all 
forms of knowledge, including traditional and creative knowledge.  

Similarly, while electronic, audio or visual media are an effective means of communication for some 
citizens, story telling and plays is an equally effective means of communication in other circles. 

The Environmental Chapter of the IDP57 acknowledges that community wellbeing and empowerment must 
be promoted through environmental education, and the raising of environmental awareness. Environmental 
education is highlighted foremost as a key project for the IDP planning period (table 5.3) and appears 
several times in the KwaDukuza Strategic Environmental Assessment Sustainability Framework Matrix 
developed by the Municipality in 2008.  

Table 5.3: Education and Awareness Programme objectives (as listed under matrix of Key Environmental 
Strategies) 

PROGRAMMES OBJECTIVES ACTION

Education & Awareness Program Training of Councilors, Municipal 
Department‘s Leaders, service 
providers, etc. to ensure that 
sustainability is incorporated within the 
District at all levels and across 
functions. 

Yearly programme and is ongoing

D.5. Theme Four: Governance 

D.5.1. Integration, Planning and Partnerships 

The Municipal IDP is the primary planning tool for municipalities and operates on a 5 year planning cycle. 
Environmental governance does not appear as a distinct power and function of KwaDukuza Municipality in 
the IDP (Table 5.4). Instead, it is housed under the municipal planning function, which is not unusual for 
most municipalities – if there is an Environmental Unit at all. The status of Environmental Officials is 
however, gaining not only momentum but importance, primarily due to new laws and regulations being 
passed.  

_________________________ 
56 Statistics South Africa (2011). South African Census. Pretoria. 
57 Integrated Development Plan (IDP). 2012/17. KwaDukuza Municipality. Ballito, KwaDukuza. 
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For example, the National Environmental Management Act (NEMA) 1998 regulations delegate powers to 
municipalities in terms of approved planning tools for their area of jurisdiction (SDFs, EMFs, MOSS plans 
etc.) – particularly evident in Listing Notice 3 (GNR 346). The adoption of new municipal by-laws can also 
arise out of such planning documents. Furthermore, as major landowners, municipalities have an obligation 
to undertake Duty of Care – and this requires the advice of environmental professionals on a daily basis as 
municipalities go about service delivery and maintenance of their servitudes, property and critical open 
spaces. These two examples simply highlight some of the requirements, whether expressed or inferred, of 
municipalities to fulfil their environmental obligations. 

In terms of other government departments operating in KwaDukuza, during stakeholder consultation, it 
became abundantly clear that communication strategies also need to be enhanced between them. For 
example, several departments [such as Umgeni Water, Department of Water Affairs (DWA), DEA, EKZNW, 
Eskom, the disaster risk Unit of iLembe] are undertaking progressive work in areas such as climate change 
and are not communicating to each other. Thus, opportunities for synergy and collaboration are not 
realised. If communication between departments improves, opportunities for partnerships are increased. 

Table 5.4: Extract from IDP 2012/17 of Municipal Powers and Functions (note that Environmental Management is 
not explicitly stated, but instead falls under Planning)

Source: IDP, 2012
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E.1. Minutes and Attendance Register of KwaDukuza Meeting 

Appendix E. Records of Stakeholder 
Workshops



��

�
�
��

��
� 

�

!
���

��
�

!
��


�
�

�
��

��

�

�

��
��
��
��


�
��
��

��
��
��

"

��
��

��
�


��
��

��
��

	



��
�


��
��

��



��
�

��
��

�
��

��
�

�
��

��
��

��
��

��
��

��
�

��
�

��
��

�
��

��
��

!�
��

�"
��

#�
��

$
��

��
���

�"
��

&�
���

'�
#�

��
��

���
&�

�"
��

#�
!

**
��

"�
+�

!
-�

/
�3

��
6

��
��

��
8/

6
<�


��
&�

�
�"

��
���

��
���

��
�

��
���

'�
��

"�
�+

*�
��

��
"�

��
��

��
&


'�
��

�"
���

���
��

*�
�=

�&
���

�"
���

��
��

�"
�>�

���
�-�

�
��

��
���

"�
&�

"�
��

��
/

��
��/

�&
�

��
��

"�
*�

�=
�&

���
��

�
��

�"
��

��
"�

"�
��

��
>��

��
��

3�
���

��
�

���
�3

�"
��

��
��

�8�
�

<?�
��

��
��

&�
��

&�
���

��
�

�@
��

"�
��>

��
���

��
*�

�=
�&

�-�

8F
��

�#
��

#�
��

!
**

��
"�

+�
J�

>�
���

�&
�*

��
�>

�*
��

#�
��

��
��

�-
<�

�
��

��
��

��
�

��
��8

�
�

<��
��

�#
��

��
"�

��
��

*�
�#

��
��

���
��

��
��

��#
�Q

��
�-

�

��
��

"�
#&

�#
#�

��
��

�#
��

��
��

&�
*�

��
�"

��
#�

��
��#

���
>�&

��
�

��
�#

��
�"

���
#*

��
#�

#�
��

��
��

��
��

?��
��

�

-�

�
��

�
��

��
��

�	
�


���
��

	�

�

�
�

��
��


	
�


��
�

��
��


�
��

� �-
�

��
���

���
�>

���
�#

��
��

��
�#

?�

���

���
��

��
�3

��
��



��

�>�
�


��
"V

�
X

��
�

��
��

F
��

��
��

�8X
F

<�
/

��
��/

�&
�

��
��

"�
�

�
�Y

�Z
�#

?��
�#

���
��

'�
�


���
��

��
"�

3�
��

*�
"�



���

��
�>�

&�
#�

��
��

���
�>

���
�#

��
��

��
�#

-�

�

��
[

��
��

��
��



��

��
�#

&�
�&

��
&�

��
���

?�

��

��
�#

��
��

"�
��

�*
��

#�
�3

��



��
��

��
�"

�
�+

*�
��

��
��

���
3�

��
�#

?��
'-

�\
��

�

��

��
��

��
3�

#�
��

'�
Y�

��
*�

���
��

�>�
��

#�
#�

��
��

�'
��

��
�&

��
�

��
���

-�

6
��

�#
��

]�
��

�
8�

!
^

!
<�

/
��

��/
�&

�
��

��
"_

�
	



��

�

��

��
@�

&�
��

/
��

�&
�*

��
���

�8	
@/

<�

�
�

�Y
�$

���
��

'�
�


���
���

�

��

���
�


�	
@/

�&
��

��
��

��
��

*�
�#

��
3�

��
�"

�"
�#

���
��

��
�


��
��

���
���

�#
��



��

��
��

"�
��-

�

�
�

� Y
�J

��
"�

3�
�#

���
��

�"
�`

*�
��

$*
�&

��
/

��
�'

��
��

��F
��

��
8J

�#
/

�*
<��

�'
��

�'
��

#�
��#


#
�


���
�


��
��

�#
�*

*�
��

"�
��

��
��

�
��

��
�8�

��
��

'

�*

<��
Y�

�>�
��

��
��

�'
��

�*
*�

�#
���

���
?�


��
��

�
#�

**
��

�

���

��
��

"�
�#

��&
��

��
��

>>�
&�

�"
�>�

��	



��
�


��
�-

��
6

��
"�

#�
��&

��
��*

��
�&

��
#�

��
�*

��
&�

-�

��
{�

���
��

#�
�>

��
��

��
�$

��
���

�
��

�#
?�{

|�
�&

��
&�

��
�"

��
3�

���
��

�}
��

���
��

�>
�

��
�#

��
'-

���
��

�"
��

��
�#

��
��

�&
��

&

��

'-
���

�

�&

��
�


��
��

#�
��

���
�#

��#
�

�3
��

"�
"V

�

$
��

�
��

$
��

�"
��

�
/

��
��/

�&
�

��
��

"_
�

	



��
�


��
��

/
��

�&
�*

��
���

��

�
�

�Y
�X

��
�#

�"
�


��
��

�&
��

#�
��

&�
��

��
�

��
��

"#
?�"

�#
�'

��
�>

�
��

��"
��

'#
?� }

��
���

��
�>

���
��

�
��

��
��

�#
��

#�
"�

��
���

��
��

��
#�

��
��

��
��

�&
��

#�
��

&�
�"

���
�8�

�'
��



��

��
���

��
�#

�>�
��

�+
��

*�
�<

-�

�
Q�

Y�
!

""
�"

���
��

���
��

��
��

��
�

��
��

�*
*�

�*
���

��
�*

��
&�

#�
��

�
"�

3�
��

*-
��

'�
��&

��
#�

��
��

��
��

��
��

���
��

{�
"�

+�
8X

�
{<�

�#
��



#�

*�
�&

�#
���

��
�#

��
��

"�
��

���
��

"�
3�

��
*�

"�
��

���
��

&�
�#

��
83

��
��

��
��

��
*�

�&
�#

<-�
�F

��
��

*#
��

�#
��

���
���

��
��&

��
�"

��
��



��
�

"�
3�

��
*�

"�
>�

���
��

#�
�'

-�

�
�

� Y
��

��
�*

�&
��

��
#�



���

��
��

*�
Y�

*�
��

#�
�#

��
"_

��
��

���
��

�#
-�

~�
{|"

���

�

���
�#

��
�	

@/
��

�3
��

'�
�

��
��

�

��

��
�#

#�
�>

���
��

��
'�

�

��

��
��

��

-

��{
�

��
��


�
��

�#
��

��
"#

���
�&

��
��

��
���

>��
��

�X
���

��
��

X
��

�'
��

\
�#

*�
�#

��
$

���
��

'�
�8X

X
\

$
<-�

$
�F

��
��

�

��

8�
!

^
!

<�

/
��

��/
�&

�
��

��
"_

�
	



��

�

��

��
/

��
�&

�*
��

���
�

�
�

�Y
�!

3�
�"

��
��

�"
��

'�
��

��
��

�#
�


���
��

��
�'

��



��
��

���
��

��
8#

���
�#

*�
&�

>�&
�#

��
"�

�_�
	

@/
�


�"
��

#�
�"

��
��#

��
��

"�
"�

>�
���

��
�#

?��
'-

��
��

��
&�

��
&�

��#
��

"�
<��

�"
��

��
��

��
��

��
*�

��
�#

���
�

��
&�

��
#�

�"
��

��
�'

�-
�X

X
\

$
�"

��
#�

|��
"�

�3
��

��
��

���
�#

���
�

"�
��

��-
�

�
�

�Y
�X

��
��>

��
"�

��
��

���
�#

�#
��

"�
�


���
���

"�
&�

��
�>�

���
��

�
��

��
#�

�"
��

��>
��

"�
>�

��>
��

��
��

�#
��

"�
-��

!
&�

��
�#

�

���

��
��

*�
��

���
��

�"
���

��
�'

��
��

��
X

X
\

$
-��

6
��

�3
��

��
#�

��
�#

*�
&�

>�&
-��

!
��

��
"�

>�
��>

��
��

��
�'

��
��

"�
���

��
��

'�
�

��
��

��
�"

��
��>

��
"-

�

��
{��

�
��

�8

�#

��
<��

#�
��

��
'�

��#
#�

��
��

���
&�

���
��

�#
�Y

��
��

�*
��

*�
���

�&
��

��
&�

�"
-��

	
@/

��
��

"#
���

���
'�

��
��

���
�*

���
{�


��
���

���
��

�"
���

��
���

�#
��

��
"�

��
�#

��
��

"�
��

�
#�

��
&�

��
�"

�#
�*

��
��

�"
�8�

#*
�&

��
���

���
�*

��
&�

#�
��

��
��

�3
��

��
�#

��
3�

&�
#<

-��
�

F
��

��#
�


��
6

"�
�3

��
	



��

�

��

��
/

��
�&

�*
��

���
�

�
�

�Y
�6

��
�"

-�

��
X

��
��

&�
��

��
�>

�

�#

��
�>�

��
��

��
#�

��
�"

#�
�#

��
��

��
"�

}�
��

��
��

"�
	@

/
��#

�
#�

�&

�

�'
-�

J
F

�
/

��
��/

�&
�

��
��

"�
�

�
�Y

�6
��

�"
-�

��
@�

�"
�>�

���
'�

#�
��

"�
�

��
��

��
���

3�
�#

�#
��

��
"�

��
��

��
#�

��
"�

��
"�

��
�3

�#
��

"-
�

[
��

"�
\

�*
�

	



��
�


��
��

/
��

�&
�*

��
���

��
�

�
�Y

�!
'�

��
"?

��
��

��
��

��#
��

�3
��

��
*�



��

>�
��'

��
��

��
�#

��
'�

#�
8�

�
�

<��
�"

�#
��

��
"�

��
��

��
3�

#�
�"

��
�"

��
#�

"�
��

#�
��

"�
�>

��
��

�'
���

��
�#

�"
���

��
���

��
��

�
�#

*�
��

�-
�

��
�

��
��

��
��

��
�

��
��

���

#

��
&�

�#
#�

#�
&�

��
#?

��
-'

-�

��

��
�}

��
���

��
��

*�
&�

#�
��

�
��

�
��

��
��

���
��

�"
�


��
���

��
�'

��
�"

��
3�

��
�'

��&
��

��
��

-�!
��

��
�#

��&
��

**
��

�&
��

��
�"

#�
��

��
��

��

�

��
��

�#
�&

��
���

�#
*�

�#
�#

-�

X
F

�
/

��
��/

�&
�

��
��

"
�

�
�Y

�!
'�

��
"-

�X
���

��
��

X
��

�'
��

�
�#

���
��

�
��

�#
���

��
�"

-�

�

��
�

J
�#

��
�#

#�
�

��
��

��#
�

��#
��

�'
��

��
���

��
#�

�>
��

�
�#

#�
��

���
*�

&�
#-

�
X

F
�

/
��

��/
�&

�
��

��
"

�
�

�Y
�!

'�
��

"?
��

�"
��

��
��#

�
��

��
���

*�
�3

��
"�

��
��

��
�+

*�
&�

�"
��'

��
"�

&�
��

��
��

���
�	

@/
?�&

��
*�

��
"�

��
��

��
��

�
��

'�
��

#-
�

�

��
[

����
J�

#�
��

##
�!

#�
�

#�
��

�8J
!

�
<��

��
&�

�#
�"

��
�"

�>�
���

�&
��

��
��

�V
�

X
F

�
/

��
��/

�&
�

��
��

"
�

�
�Y

�Z
�#

��
�"

��
��

�'
��



���

��
��

��
��

'�
��

��
�

��
��Y

�

��

��
�"

���
��

���
'�

��
��

��
�'

��
��

��
3�

�"
�*

��
=�

&�
�"

�J
!

�
�

#&
��

��
��

#-
�

��
�

F
��


�
��

��*
��&

�#
��

��
�#

�>�
�"

�*
��&

�#
�


���
��

�#
��

'�
��

*�
X

F
�

/
��

��/
�&

�
��

��
"

�
�

�Y
�6

��
�"

��
�"

��
'�

��
"-

�

� �



��
�

��
�

	
@/

�#
��

��
"�

��
���

��
3�

�

�"

�_�
#�

�"
��

"�
��

��#
��

��
��

�-
��

X
F

�
/

��
��/

�&
�

��
��

"_
�

	



��
�


��
��

/
��

�&
�*

��
���

��

�
�

�Y
�6

��
�"

-�

�
�

�Y
�!

#

�"

��
���

�"
��

#�
��

�*
��

�#
��


�
�*

��
�

��
���

'�
�#

#�
�#

�
��

"�
&�

�
�

��
�#

��
�"

�#
��

��
"�

��
��

�*
��

��&
�*

��
��

��
��

���
��

X
X

\
$

�*
��

&�
##

�"
��

#�
��

��#
��

*�
��

��
-��

��

�
�

���
�

��
���

��
"�

{X
@^

{��
�"

���
��

���
�3

��
3�

�
��

���
��

>�
&�

���
��

��
��

	
@/

�

���

��
�

�
���

"�
&�

��
�#

-�^
�3

���
��

��
��

��
�

��
���

���
'�

>�
��

�
��

�"
�@

�

��

��
�'

��
��

J
��

"�
3�

�#
���

�
�

��
�*

��
��

"#
���

��
�'

�'
��



���

���
��

X
X

\
$

���
�-

�F
��

�#
��

#�
�"

�&
��

�
��

�#
��

��
��

��
���

� /
��

&�
��

��
�-

��
��

>��



���
��

��
*�

�3
�"

�"
���

��
���

>�
��&

��
�

��
�#

��
�"

�

��



���

�"
�#

&�
##

��
��

��
+�

�^
�3

���
��

��
��

��/
��

���
���

'�
��

��
�

�/
��

���
'-

�

�
�

�Y
���

}�
�#

��
"�

�
��

��
�#

���
�*

��
�#

��
�

��

�

�*
��

��
�#

��
>�

&�
�&

��
��

��
��

�*
�*

��
3�

"�
"-

�

� �
�

���
��


�
"�

�3
��

��
��

�>�
���

���
�"

��
'�

��
"�

��
}�

�#
��

"�
��

��
���

��
�&

��
��

&�
��

��
��

��/
��

��/
�&

�
��

��
"�



���

��
��

�>�
���

��
�}

��
���

#-
�$

��
��

�#
��

��
}�

�#
��

"�
��

��
��

��
�>�

���
��

�&
��

�
��

�#
�#

��
��

"�
��

�#
��

�
���

�"
��

��
��

��
���

� /
��

&�
��

��
��

��
���

� ��
##

�&
��

J
��#

���
���

�
�

��
���

��
��

��
�~

��
��

�
^

�
��

���
=�

##
�&

�-
��

�#
���

�
�

��
��

�&
-&

��
�

� F
��

3�
��

��
�3

��
"�

��
�

��
���

��
��

��
�~

��
��

�
^

�
��

���
*�

�3
��

�-
'�

3�
�"

��
�

�
��

��
�&

-&
��

�
� � /

��
���

'�



�#
�&

��
#�

"�
��

��
��

��
-�



Ap
pe

nd
ix

 A





KwaDukuza CCRS
87

KwaDukuza Climate Change Response Strategy

E.2. Minutes and Attendance Register of Ballito Meeting 
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KwaDukuza CCRS
90

KwaDukuza Climate Change Response Strategy

G.1. Frame 1: Zimbali to Sheffield Beach 

Source: ORI  (2013)

Appendix G. Coastal Vulnerability Index 
findings for KwaDukuza 
Coastline
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KwaDukuza Climate Change Response Strategy

G.2. Frame 2: Sheffield Beach to south of Blythedale Beach 

Source: ORI (2013)
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KwaDukuza Climate Change Response Strategy

G.3. Frame 3: Blythedale Beach and north of Blythedale Beach 

Source: ORI (2013)
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KwaDukuza Climate Change Response Strategy

G.4. Frame 4: South of Zinkwazi to south of Tugela River 

Source: ORI (2013)



KwaDukuza CCRS
94

KwaDukuza Climate Change Response Strategy

 

Appendix H. CVI Fact Sheet for the iLembe 
District



                                                                          

CVI FACT SHEET  
ILEMBE DISTRICT MUNICIPALITY

           

Prepared by the Oceanographic Research Institute (ORI) for the Department of Agriculture and Environmental Affairs (DAEA) 1 

iLembe is the smallest of the province’s Districts, covering approximately 3269km2 stretching from 
the northern boundary of eThekwini Metro to just north of the Tugela River mouth, bordering the 
uThungulu District. The area supports a population of 606,809 (Statistics South Africa, 2011).  

iLembe’s 79 kilometre coastline has significant urban development. The area is popular for tourism 
and leisure activities.   

Within iLembe there are two coastal local municipalities, KwaDukuza and Mandeni respectively.  

  

Coastal Vulnerability  

The iLembe District has a mean CVI score of 18, meaning that it is considered to be at Moderate Risk. This section has moderate 
vulnerability to the effects of coastal erosion and sea-level rise damage. This can be attributed to the good distance of 

vegetation behind the back beach (mean 186m).  However, the vulnerability is increased due to the poor dune width (mean 
16m) and relatively low beach width (mean 61m). A breakdown of the District’s coast shows that 28% of this coastline is at High 
Risk, 55% is at Moderate Risk and 17% is at Risk.  

 

 
Figure 1: Physical vulnerability of the iLembe District 
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Figure 2 shows the relative risk of the local municipalities in iLembe District.  KwaDukuza Municipality has many High Risk areas 

(43%), while the Mandeni Municipality has lower vulnerability with only 4% being at High Risk and 52% and 44% being at 

Moderate Risk and Risk respectively.   

  

 
Figure 2: Percentage of each local municipality that falls into each of the risk categories (High Risk, Moderate Risk and Risk) 

 

Social, Economic and Ecological Resources 

Figure 3 shows the percentage of indicator resources located within the iLembe District.  It also shows the proportion of these 

which are located within or adjacent to cells of High Risk. There is a high proportion of KZN’s recreation and leisure activities 

located in the iLembe District, with 40% of golf courses and 31% of fishing hot spots found here. Subsistence harvesting is also 

dominant with 30% found in the iLembe District.  

 

 
Figure 3: Social and Ecological Resources in the iLembe District and percentage at risk 
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In terms of potential risk, the district should be concerned about its recreational facilities with swimming beaches, launch sites 

and fishing hot spots being located in areas of High Risk. Subsistence harvesting sites are also at risk and from an ecological 

aspect estuary mouth areas and bird sanctuary areas are of concern.  Overall, the KwaDukuza Municipality has the largest 

proportion of High Risk areas in the district and given the recent pace of growth experienced, must be wary about locating 

infrastructure and development in vulnerable areas. New developments should be set-back sufficiently to ensure that they are 

not damaged. 

 
High Risk areas include (alphabetically) Ballito, Salt Rock, Shaka’s Rock, Sheffield Beach and Zinkwazi. 

Figure 4 shows the proportion of indicator resources for the province located within each local municipality. It is evident that 

most of the economic and recreational activities in iLembe are located in the KwaDukuza Municipality, while farmlands are 

located in the Mandeni Municipality.  

 

 
Figure 4: Social and Ecological Resources per local municipality in iLembe 

 

 

 
 
 
 
 
 
 
 
 

For more information contact: 
The Coastal and Biodiversity Management Unit    

KwaZulu-Natal Department of Agriculture and Environmental Affairs 
Private Bag X9059 

Pietermaritzburg 3200 
SOUTH AFRICA 

Tel:  +27 (0)33 355 9434/8 
Email:  alfred.matsheke@kzndae.gov.za or omar.parak@kzndae.gov.za 
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I.1. Introduction 

The principle driver of climate change is continued emissions of greenhouse gases (GHGs).  There are a 
wide range of GHGs, but six gases make up the ‘basket’ of GHGs that are the focus of international 
legislation: carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), sulphur hexafluoride (SF6), 
perfluorocarbons (PFCs) and hydroflurocarbons (HFCs).  

A large proportion of GHG emissions originate from two principle sources: energy use and land use. 
Energy-related emissions are classed as combustion-related activities only. A large amount of activities 
and sectors require energy use at some point in a given value chain. The use of land can act as a source 
and sink of GHG emissions depending on its use, part of the natural carbon cycle. Smaller quantities of 
GHG emissions arise through non-energy activities – for example the use of specific gases in industrial 
processes, transformation processes (such as the production of cement which naturally released CO2) and 
leakages of natural gas from gas pipes or insulating gases that may be contained in some kinds of high-
voltage electrical equipment. 

This section of the scoping report describes the current level of emissions observed nationally and locally 
as far as possible, and identified the key priority areas for KwaDukuza for mitigating GHG emissions.  It 
also begins to identify relevant policies that may be affecting GHG emissions or have the potential to affect 
GHGs in the future.  Finally, it also identifies any knowledge gaps in the data and discusses how these 
could be addressed. 

Each GHG has a different ‘warming effect’; that is to say that some gases absorb radiation more efficiently 
than the same amount of another gas. The amount of radiation a gas absorbs can be compared to the 
amount of radiation absorbed by CO2, and this is known as the ‘global warming potential’ (GWP) of that 
gas. CO2 is the most prevalent GHG by mass in the atmosphere and has a GWP of 1. Methane has a 
GWP of 23 which means that 1kg of methane traps the same amount of radiation as 23kg of CO2. For 
simplicity, emissions of GHGs are often presented in units of CO2 equivalents (CO2e), which takes in to 
account the wide range of GWPs of gases. The GWP factor also means that compared to CO2, relatively 
small amounts of gas emissions can have considerable contributions to total CO2e emissions. For 
example, a 1kg release of SF6 has a GWP equivalent to 23,900kgCO2. 

This section describes the principle emission sources based on published national GHG inventory data as 
well as locally sourced activity data in the absence of a full, local GHG inventory. The description is also 
supplemented with a discussion of general trends observed in other local GHG inventories. 

Appendix I. Greenhouse Gas Emissions
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I.2. National GHG Inventory 

South Africa submitted its Second Communication (SC) under the UNFCCC in November 2011 which 
provides an inventory of GHG emissions throughout South Africa. The SC provides an inventory of 
emissions in the year 2000 as well as an overview of sector specific issues relevant to those emissions. A 
summary is presented in Table I.1.1.  The majority of the GHG emissions were in the form of CO2 (79%), 
with the remainder being mostly methane (16%).  Methane emissions had risen 74% since 1994 in the 
2000 inventory. 

Table I.1.1: South Africa Year 2000 GHG Inventory, Excluding Land Use Emissions 
Sector MtCO2e (yr 2000) % % change from 1994

Energy 380,988 83 +28

Industrial Processes 32,081 7 +6

Agriculture 38,716 8 +9

Waste 9,393 2 -43

Total 461,178 +21

I.3. Local Activity Data 

Typically, a Municipality’s activities account for only 1-2% of GHG emissions. However, they are important 
target areas for ‘quick wins’, leading by example and thus advocacy around climate change projects.58

To date, KwaDukuza and iLembe has not produced an inventory of GHG emissions for municipal and 
community activities.  Therefore, as part of this literature review proxy data has been used to infer how the 
local emissions profile might relate to the national GHG inventory. Local development plans and the policy 
context have been considered to assess how the various potential sources of GHG emissions identified 
within the national inventory might apply to KwaDukuza specifically. It is understood that an inventory will 
be undertaken as part of the partnership KwaDukuza is forming with the ICLEI-Africa. 

As mentioned above, KwaDukuza will experience above-average economic growth of between 3 and 5%
per annum over the next 20 years. Strategically speaking, it is well-located on the N2 corridor between the 
Ports of Durban and Richards Bay, as well as its proximity to the King Shaka Airport and Dube Trade Port.  
As such, much development is expected in the KwaDukuza region in future and populations are expected 
to rise from 600 000 to approximately 1.1 million by 2030 and 1.9 million by 2050, based on a fairly 
conservative 3% annual economic growth rate.59  

Therefore, the general trend of GHG emissions is expected to rise, particularly owing to energy 
consumption associated with higher population numbers over land use practices such as agriculture.  

In addition to the targets iLembe Regional Spatial Development Plan,60 the KwaDukuza Integrated 
Development Plan (IDP),61 sets a trajectory of developing KwaDukuza into a modern city with a strong 
_________________________ 
58 DEA. 2012. Let’s Respond: A Guide to Integrating Climate Change Risks and Opportunities into Municipal Planning. Sustainable 

Energy Africa and Palmer Development Group, Pretoria. 
59 iLembe DM. 2012. iLembe Regional Spatial Development Plan Phase Three: Towards a Regional Plan. iLembe District 

Municipality, Umhlali. 
60 iLembe DM. 2012. iLembe Regional Spatial Development Plan Phase Three: Towards a Regional Plan. iLembe District 
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economy by 2030.  Sustainability is one of the key objectives of the IDP alongside economic and social 
development and governance. The IDP also looks to protect and expand on its agriculture in the area, as 
well as its tourism network. The requirement for infrastructure development is made clear and the 
development priorities of housing and tourism expansion also mean that an increase in energy demand is 
inevitable. Enterprise iLembe is also proving to be a catalyst of increased economic opportunity and thus 
growth in KwaDukuza, as they market the North Coast as a prime investment destination. 

While low-carbon growth is not elaborated on within the IDP framework, it is important to note that 
KwaDukuza’s District Municipality, iLembe, is positioning itself as a green economy destination, with an aim 
to attract investment in renewable energy.  With this in mind, it is quite possible that over the next 20 year 
horizon, GHG emissions could rise at first with the continuation of primarily Business as Usual (BAU) 
scenarios and then level out once a green economy is fully underway.62

I.4. Emissions-related Data Provided by KwaDukuza Municipality 

KwaDukuza Municipality provided some estimates of fuel usage in their own vehicle fleets for the two most 
recent years available. These are presented in Table I.1.2. From the information provided, a baseline of 
850 tCO₂ of fuel consumed per annum by the municipal fleet. 

Table I.1.2: Fuel Consumption by KwaDukuza Municipal Fleet 
Year Fuel Amount tCO2e

2010/11 Petrol 97710 223

Diesel 243428 655

Total 878
2011/12 Petrol 87822 201

Diesel 241025 649
Total 849

Source: KwaDukuza Municipality, 2013 

I.5. Other Local Regions 

In the absence of an emissions inventory it is considered necessary to look at neighbouring municipalities 
in terms of their municipal and, where possible, community emissions profiles, as well as any past trends.  

The main dataset available is from eThekwini which has developed and published an inventory for the year 
2010. This covers both the Municipality operations-related GHG emissions as well as the wider community 
GHG emissions.  This data is summarised in the table below. It should be noted that eThekwini is a 
significantly larger, more populous, metropolitan Municipality but that the types of emissions are 
comparable and it is for this reason that it is referenced here. 

_________________________ 
Municipality, Umhlali. 

61 Integrated Development Plan (IDP). 2012/17. KwaDukuza Municipality. Ballito, KwaDukuza. 
62  iLembe DM. 2012. iLembe Regional Spatial Development Plan Phase Three: Towards a Regional Plan. iLembe District 

Municipality, Umhlali. 
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Table I.1.3: Summary of the eThekwini GHG Inventory 
Source

Municipality Community

Buildings 196,622 
Residential 3,711,378 

Commercial 2,684,324 

Facilities 185,257 Industrial 9,198,222 

Transport 36,799 Transport 5,267,210 

Waste 132,010 Waste 168,298 

Wastewater Treatment & Discharge 19,188 Wastewater Treatment & Discharge

Other Emissions 505,006 Other Emissions

F-Gases F-Gases

Other Industrial Emissions Other Industrial Emissions

Agriculture, Forestry & Land use Agriculture, Forestry & Land use 65,384 

Fugitive Emissions Fugitive Emissions
Source: eThekwini Municipality, 2010 

In the eThekwini Inventory, the majority of Municipality-related emissions apart from transport are 
associated with electricity use across the various departments.  Renewable energy only accounts for a 
small fraction of the electricity consumed, the rest being supplied by Eskom.  The ‘other’ category refers to 
losses of electricity in the transmission network.  Emissions from waste management are also significant at 
the Municipality level, and include methane emissions from landfill operations. 

At the community level, industrial and transport emissions are the greatest contributors, while residential 
and commercial related emissions are also important. 

I.6. ICLEI-Africa 

ICLEI-Africa has become an implementing partner of a European Commission (EC) - funded project, run in 
conjunction with United Nations (UN) -HABITAT, which aims to enable cities to lower their emissions as 
they develop and expand.  As mentioned in Section 1 above, KwaDukuza Municipality has formed a two 
year co-operation with ICLEI-Africa on what is called an Urban Low Emission Development Strategy 
(Urban-LEDS) project in order to further develop their capacity to implement actions to tackle climate 
change, focusing particularly on reducing GHG emissions, but with a view to also promoting climate 
resilient development practices. 

The Urban-LEDS process fits under the broader Green Climate Cities methodology developed by ICLEI-
Africa. This methodology has been created to devise and prepare to implement a low-emissions 
development strategy. Their methodology is intended to be cyclical and thus iterative in nature.  

ICLEI-Africa has over 60 members across Africa and 18 in South Africa, and has experience and 
knowledge across its four work streams, including: energy and climate change, biodiversity and integrated 
urban water management,  

The Urban–LEDS process will ensure that KwaDukuza receives “one-on-one tailored technical support 
service, including strategic advice and planning, technical capacity building and technical and financial 
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support for mainstreaming, integration and implementation, in order to develop and begin to implement 
urban low emission development strategies”.63 It is currently in its inception phase, and the findings of the 
CCRS are intended to form a high-level baseline with which to inform further baselining activities and 
development of the Municipality's low emission development actions and capacity needs. 

I.7. Key Sectors 

I.7.1. Energy and Power 

GHG emissions from the Energy sector are further elaborated in the Second Communication (SC) under 
the UNFCCC which provides an inventory of GHG emissions throughout South Africa (submitted 
November 2011).  These are summarised in Table I.1.4. The energy industries sub-sector contributes 58% 
of the total energy-related GHG emissions. Transport and manufacturing account for approximately 10% 
each.  Fugitive emissions account for a combined 19% of the total energy related emissions. 

South Africa has abundant coal resources, and coal power provides the majority of grid supplied electricity 
by Eskom. A significant amount of coal is also exported. Off all fossil fuels, the combustion of coal leads to 
the greatest amount of GHG emissions on a unit basis. The SC (2011) estimates that Eskom provides 96% 
of generated electricity, with municipalities providing 1% and the balance by private utilities. In total this 
serves just over 80% of the population. Some renewable energy sources are present, and biomass forms 
an important part of the primary energy balance especially in the residential sub-sector.  

Table I.1.4: South Africa Year 2000 Energy Related GHG Emissions 
Type Sector ktCO2e

Fuel combustion Energy Industries (power generation) 219491 58%

Manufacturing industries and construction 39091 10%

Transport 39511 10%

Commercial 1911 1%

Residential 5928 2%

Agricultural 3718 1%

Other 161 0%

Fugitive emissions Solid fuels 40391 11%

Oil and natural gas 30786 8%

Total 380988

While the inventory in the SC is limited to the year 2000, other data sources have estimated the energy 
related GHG emissions. The International Energy Agency (IEA) has published data in its ‘CO2 Highlights’ 
report that tracks its estimate of energy related GHG emissions from all countries up to 2010. For South 
Africa, this shows that energy-related GHG increased from 2000 to 2008 from around 295MtCO2e to 
385MtCO2e, before declining in 2009 and 2010 to 345MtCO2e (likely to be related to the economic 
downturn). Data is also presented by the IEA on the kgCO2 per kWh of energy produced; this metric 
provides a rough indication of the technology mix and efficiency of the electrical generating plant. In 2000, 
a figure of 893kgCO2/kWh is presented, and has fluctuated down to a low of 809kgCO2/kWh in 2002 before 

_________________________ 
63 Urban Earth. 2013. ICLEI-Africa launches urban low carbon emission development project. Available from 

http://urbanearth.co.za/articles/iclei-africa-launches-urban-low-carbon-emission-development-project 
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rising to a high of 948kgCO2/kWh in 2008 and was above 900kgCO2/kWh in 2009 and 2010. This measure 
suggests that coal use has not declined in a notable way and the overall efficiency of the electricity 
generating system has not improved since 2000. 

Figure I.1.5 CO2 Highlights Report Findings for South Africa from 1997 - 2010
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Recognising the high dependence on coal, the Integrated Resource Plan (IRP)64 recommended a 
diversification strategy for electricity supply provision up to 2030.  Under the IRP, the share of coal in 
electricity generation would shrink from 90 to 65%, while nuclear generation would increase from 5 to 20% 
and renewable energy sources accounting for 10%. This is set against an increase in overall generating 
capacity of 260TWh in 2010 and a forecast of 454TWh in 2030. While net emissions would potentially still 
increase, the diversification would reduce the carbon-intensity of electricity generation.  However as noted 
in the National Climate Change Response White Paper, there is a lead time in deploying such technologies 
and in the short-term and at a local level, the main routes to reducing GHG emissions from the energy 
sector are demand-side management and energy efficiency. 

The IDP notes that KwaDukuza’s predominant energy source is from electricity, with the second most 
prominent source being from candles. This illustrates that the local power network is not yet fully developed 
in certain (more remote) areas where communities have chosen to settle, such as informal settlements.
They thus rely on alternative energy sources to that of electricity.   

_________________________ 
64 Department of Energy, South Africa (2011), Pretoria 
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A number of power upgrades are identified that will help to provide additional capacity and resilience in the 
network to support the significant increase in demand.  However there are currently no plans to develop a 
generating plant in the area, which means electricity will be sourced from the national grid and therefore 
follow a similar profile of emissions. However, nationally, there are distinct moves to incorporate a greater 
mix (and thus proportion) of renewable energy through the REIPPP programme mentioned in Section 5 
above. It is unclear whether any of the potential bidders intend operating within KwaDukuza as yet (in the 
Solar, Hydro or Wind Energy space). Furthermore, within the Integrated Waste Management Plan, there is 
provision to develop some form of waste to energy recovery plant – this would be able to produce a low-
carbon electricity supply and would avoid emissions associated with landfill.  

Transport accounts for about 13% of total national GHG emissions and 25% in the eThekwini community 
related GHG inventory. The SC notes that total emissions in the transport sector increased 25% between 
the 1990 and 2000 GHG inventories. In general this reflects increase economic activities and improved 
living standards. A recent Regulation (R. 671 of Petroleum Products Act, 2012) has introduced new 
requirements for biomass blending in transport emissions to a minimum of 5% which will provide some 
level of mitigation in this sector, whereby the number of private car owners is ever-increasing, in line with 
economic growth. This will remain at least until a formal public transport network such as the IRPTN is in 
place and operating successfully throughout the KwaDukuza and greater iLembe region. 

Since there is no utility-level power generation within KwaDukuza, the most relevant direct energy-use 
emission sources are likely to be from transport and commercial energy use.  Residential energy use may 
also be a relevant consideration. Since there is a large dependency on electricity and there is little control 
on the emissions associated with the supply of that electricity, increases in emissions associated with 
electricity use are likely to rise with population group unless there are interventions in energy efficiency or 
local power generation development, particularly renewable energy.  

Fugitive emissions contribute 19% of the total national energy-related emissions. These emissions result 
from mining and refining operations around fuel processing. These emissions have trended an increase 
according to the SC and reflect the high level of activities in fuel extraction industries in South Africa. The 
main GHG in this category is methane as a result of coal mining activities. These emission sources are 
likely not reflective of activities that take place within KwaDukuza which has a limited resource industry.  

That said, large quantities of biomass energy are generated on site at the Tongaat Hulett sugar mills in the 
study area as a means of co-generation, which to a large extent prevents these prominent industries from 
being ‘net-contributors’ to the carbon cycle (i.e. not using fossil carbon to fuel their operations).  A recent 
study undertaken by Tongaat Hulett found that the burning of cane merely negates the sequestration that 
occurred during its growing season, and therefore that the burning of cane is not necessarily adding to net 
atmospheric carbon levels. While the ICLEI-Africa Urban LEDS process is likely to assist with the curbing 
of future emissions, it will be only marginally in the 2013-17 planning cycle. 

I.7.2. Industry 

The national GHG inventory reporting the SC breaks down the key sectors that contribute to the non-
energy related industrial GHG emissions.  The predominant contributor is from metal production which 
accounts for over three quarters of the industrial process emissions, followed by mineral products and 
finally the chemical industry. There was a 4% rise in these sources of emissions between 1990 and 2000. 

KwaDukuza is characterised by only light industry and does not fit the national profile for industrial 
emissions with an absence of large mines and power plants which are significant contributors to CO2
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emissions. The IDP identifies the key industries to include engineering, wood products, paper and 
packaging. The majority of this industrial activity is likely to be dependent on the energy supply (electricity 
and transport fuels), however, paper and packaging products can lead to direct GHG emissions depending 
on the method used from process chemicals.  All manufacturing processes can also be linked to land use 
emissions from the resource use and contribute to waste. 

Key emitters in KwaDukuza are: Industrial and manufacturing operations in KwaDukuza including, the 
Stanger Sappi Paper Mill and Sugar Mills in Darnall and Gledhow (mentioned above). Smaller scale light 
industrial activities exist north of Ballito and in the Groutville area.65 However, no quantitative/definitive 
emissions data was either recorded or made available by these industries at the time of this study. 

I.7.3. Land use 

Emissions from land use and land use change arise due to changes in the biogenic carbon sinks 
associated with the land.  During plant growth CO2 is absorbed by the land in both the biomass and the soil 
components.   

Agriculture, forestry and land use emissions were estimated as having a combined net emission of 
20,022MtCO2e, which comprised of a sink of CO2 emissions of 20,750MtCO2e and emissions of 
40723MtCO2e of methane and N2O. The majority of emissions produced at the national level were due to 
enteric fermentation, manure management and biomass burning. However, it is noted in the Second 
Communication of 2011 that the estimates of land use and agricultural emissions was limited and a revised 
inventory will be produced on these emissions in due course. 

Apart from biomass burning, these sources of emissions identified at the national level are not likely to be 
representative of the situation within KwaDukuza since the agriculture in the area is predominantly based 
on sugar cane and forestry.  Sugar cane cultivation and forestry are more likely to be acting as sinks unless 
they are being used as a fuel. 

Since agriculture comprises a relatively large part of the local economy, sources and sinks of emissions 
from this sector may be more important to KwaDukuza than indicated at the national level. 

I.7.4. Waste 

Waste disposal contributes to only a small part of the total national GHG inventory thought it is relevant 
since is it ostensibly a local issue. The majority of emissions associated with waste in 2000 were 
associated with methane gas emissions from landfills, totalling 86% of GHG emissions.  In anaerobic 
environments methane is released as the organic fraction of the waste decomposes. The rest of the 
emissions were associated with waste water handling.  The SC notes that the estimate of emissions from 
waste only take in to account managed waste facilities – a proportion of emissions is therefore 
unaccounted for.  Similarly, the waste water inventory only included domestic (residential) waste water and 
not waste water from industrial sources. 

Landfill gas can account for as much as 10% GHG emissions in a municipal region.66 KwaDukuza is 
currently serviced by two privately owned landfill sites following the decommissioning of a municipal-owned 

_________________________ 
65 Integrated Development Plan (IDP). 2012/17. KwaDukuza Municipality. Ballito, KwaDukuza. 
66 DEA. 2012. Let’s Respond: A Guide to Integrating Climate Change Risks and Opportunities into Municipal Planning. Sustainable 
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facility. The Integrated Waste Management Plan notes that currently landfill is the predominant method of 
disposal for solid waste and therefore follows the national norm. No energy recovery currently takes place 
within the Municipality. Almost half of the population do not have access to regular waste collection 
services and use communal collection points or dispose of waste in some other way67. Locally, it is 
estimated that the organic fraction of waste represents 55% of the total waste volume but there are no 
formal policies for waste separation, recycling or minimisation. GHG emissions from the waste sector can 
be assumed to be close to worst case and there is potential to reduce them with better management. Given 
the growth aspirations and increase in population in the area, it is likely that GHG emissions due to waste 
will increase without intervention. 

I.8. Co-benefits of Climate Change Mitigation and reducing GHG Emissions 

While we have made commitments as a country to reduce GHG emissions, there are other important 
reasons why moving towards a lower carbon environment is a sensible course for municipalities.  

A lower carbon environment can: 
� reduce the vulnerability of the local economy to carbon taxes and trade barriers; 
� create relatively cheap electricity distribution capacity on overstretched distribution grids through energy 

efficiency; 
� insulate against oil price shocks in the future (with public transport and compact cities) as the world 

moves towards ‘peak’ oil;
� create jobs in new energy sectors, such as solar water heating (SWH), installations and manufacturing; 
� improve energy security with local energy sources with the production of local renewable energy;  
� reduce poverty, create awareness and boost resilience; and
� reach development objectives in a sustainable way.68

In line with the national targets for emission reductions in the country, and as a growing economy, 
KwaDukuza will have to achieve above-average reduction targets on a per capita/ per GDP basis. Because 
organisation cannot manage what it does not measure, a GHG inventory will first be required. Thereafter, 
GHG reduction targets will need to be set for the Municipality. 

_________________________ 
Energy Africa and Palmer Development Group, Pretoria. 

67 Integrated Development Plan (IDP). 2012/17. KwaDukuza Municipality. Ballito, KwaDukuza 
68 DEA. 2012. Let’s Respond: A Guide to Integrating Climate Change Risks and Opportunities into Municipal Planning. Sustainable 

Energy Africa and Palmer Development Group, Pretoria. 
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J.1. Introduction 

This chapter considers how key climate variables and the impacts associated with these variables are 
expected to change over time. 

J.2. KwaDukuza’s Climate  

The following sections provide an overview of the characteristics of KwaDukuza’s current climate and how 
this is expect to change over time.  

J.2.1. Temperature 

Temperatures can vary greatly due to the seasons as well as the country’s geography. Summer 
temperatures can often rise over 32°C in the summer and can drop several degrees below 0°C at higher 
elevations in the winter months. The east coast of the country also tends to be about 5°C warmer than 
areas at same latitudes along the west coast due to the presence of the warm Agulhas current that sweeps 
southward along the Indian Ocean coastline in the east, and the cold Benguela current that runs northward 
along the Atlantic Ocean coastline in the west.69  

Between 1960 and 2006, the mean annual temperature for South Africa rose by 0.6˚C (average rate of 
0.14˚C per decade). Daily temperature extremes have also become more frequent; from 1960 to 2003 the 
annual number of “hot” days70 has increased by 19 (an additional 5% of days) as well as the number of 
“hot” nights by 16 (an additional 4.3% of nights).  The increase in “hot” days and nights is most prominent in 
the months of March, April and May. 

The mean annual temperature for KwaDukuza is projected to increase between 1.7 and 2.7˚C by 2060’s 
and 3.0 to 4.5˚C by the 2090’s. This warming is expected to be similar throughout the year, although it will 
be more pronounced inland compared to the coastal regions. The number of “hot” days and nights will also 
continue to increase: “hot” days are projected to occur between 19 and 40% of days by the 2060’s and 31 
to 57% of days by the 2090’s (from a baseline of 11% between 1970 and 1990); and “hot” nights are 
projected to occur between 17 and 31% of days by the 2060’s and 32 to 49% by the 2090’s (from a 
baseline of 11% between 1970 and 1990).71

The months of December, January and February are projected to see the most rapid increases in both the 
number of “hot” days and nights occurring in a season. Conversely, the frequency of “cold” days and 
nights72 are projected to decrease as average temperatures rise. 

_________________________ 
69 UNDP Climate Change Country Profiles – South Africa. Available at http://www.geog.ox.ac.uk/research/climate/projects/undp-cp/  
70 The temperature threshold for a ‘hot day’ in any region or season is defined by the daily maximum temperature which is exceeded n 

the 10% warmest of days/ nights in the standard climate period (1970-99) fall.  The number of “hot” days/ nights is then defined as 
the frequency with which daily maximum temperature exceeds this threshold in any month, season or year. 

71 Schulze, R (2013). Technical Information Pack for KwaDukuza CCRS. UKZN, Pietermaritzburg. 
72 The temperature threshold for a ‘cold day’ in any region or season is defined by the daily maximum temperature below which the

10% coldest of days/ nights in the standard climate period (1970 99) fall.  The number of “cold” days/ nights is then defined as the 
frequency with which daily maximum temperature falls below this threshold in any month, season or year. 

Appendix J. Climate Impacts
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J.2.2. Precipitation  

Rainfall is considered to be the most important climatic feature in South Africa, which drives not only 
agriculture and the hydrological system but economically, the limitations in water availability can impede 
the development of the country. South Africa experiences a rainy season from convective rainfall in the 
summer months from November through to March although the southwest region receives mostly mid-
latitude frontal rainfall in the winter months (May through August). Rainfall varies considerably from west to 
east which can be attributed to the ocean currents and the general anticyclonic circulation over the 
subcontinent: while the north-western region of the country receives less than 200mm rainfall per year; 
eastern parts receive over 500mm of rainfall. The 250mm isohyet is generally accepted as being the 
geographical boundary for rain fed agriculture. Since 1960, mean rainfall over South Africa has decreased 
by 3.7% per decade (1.5mm per month). 

The KwaDukuza area is fortunate to have relatively high annual rainfall, with a relatively low inter-annual 
variability.   For the 50 year period of 1950 to 1999, the driest year per decade saw between 663 and 
762mm of rainfall, with an average inter-annual variability of 237mm.  The area therefore did not fall under 
the 250mm isohyet for rain fed agriculture.  

KwaDukuza is projected to experience a slight increase in precipitation (the greatest change is for “dry” 
years compared to “median” or “wet”), apart from the months of June, July and August when it is projected 
to decrease.  The inter-annual variability of rainfall is therefore predicted to increase slightly due to this 
divergence.  The amount of rainfall associated with heavy rainfall or maximum 5-day rainfall events is only 
projected to change very slightly. More detailed information on these predictions can be found in Appendix 
F.1. 

Overall the projected increases in rainfall for the KwaDukuza area bode well from a water resources 
availability perspective and from that of potentially increased crop yields, especially in drier years and in the 
drier months. On the negative side are possible increases in flooding and sediment yield as well as 
inundation of agricultural lands adjacent to rivers. 

J.2.3. Potential Evaporation 

Potential evaporation is a climatic variable with relatively little difference from location to location within the 
KwaDukuza Municipality, with an annual median between 1,335 and 1,650mm. There is comparatively little 
variation between cool and median as well as warm and median years (between 2 and 5%), and with most 
catchments displaying a slight reduction in potential evaporation towards the ocean (i.e. the lower 
Quinaries) due to an increase in humidity. A breakdown of these figures can be found in Appendix F.2. 

The monthly potential evaporation is predicted to increase by 8 to 12% over the next 40 or so years.  This 
increased evaporation is likely to impact water bodies such as dams, wetlands and rivers which already 
see relatively high evaporative losses (roughly 1,500mm per year), sugarcane irrigators as they will have to 
purchase more water for their crops, and dryland (rainfed) farmers who will see their soils dry out more 
frequently.  
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J.2.4. Storm Surges 

The south eastern coastline of southern Africa, comprising South Africa, Mozambique, Tanzania and 
Kenya, is regularly affected by cyclonic and other significant weather events that have the ability to unleash 
large wave events along the coast. Most cyclones that affect the region form over the eastern Indian 
Ocean, to the East of Madagascar, move south west towards the continent and then continue in an arc 
towards the southeast (south of Madagascar).  Cyclones that remain semi-stationary south of Madagascar 
are the systems that create the biggest swells in the region.73

In contrast, cut-off lows are generated in the Southern Oceans when an anti-cyclonic depression occurs as 
a result of strong upper ridge advancing south-eastwards and separating a cold upper air pool. They are 
characterized by a convex shaped surface high-pressure system along the southern Cape coast. Well-
formed cold fronts can generate significant swell and the passage of this type of system results in gale 
force winds and high seas. 74

When these weather systems coincide with spring high tides they can result in flooding and coastal 
erosion, such as in March 2007. The March 2007 storm was caused by a cut-off low pressure system 
coinciding with tides at the high point in their 18 year cycle. The storm generated waves of 8.5m in addition 
to tides that were 0.2m above the usual spring-high tide levels.75 The cost of repairs following the 
widespread flooding and coastal erosion was put at R400 million although this figure does not include 
foregone tourism revenue.76

Climate change may lead to an increased frequency and magnitude of storm surges through sea level rise 
(this ensures that water levels are higher to begin with), and increasing ocean temperatures which is likely 
to intensify cyclone activity.  Larger storm surges will lead to greater future destruction as they can move 
further inland and therefore threaten a larger area than in the past.77

Coastal erosion negatively impacts the tourism industry which is reliant on the coast as well as roads and 
properties in the area.78 79  

_________________________ 
73 Mather, A. and Stretch, D. (2012) %�&��������������'���$���	�(��������)�����	�'�����'��#�� ����'������������*�������% ����+�%�

)����'�����,����������-�'�����% ����. Water, vol. 4, 237-259
74 Mather, A. and Stretch, D. (2012) %�&��������������'���$���	�(��������)�����	�'�����'��#�� ����'������������*�������% ����+�%�

)����'�����,����������-�'�����% ����. Water, vol. 4, 237-259
75 Mather, A. 2008. )�����	�����������������	���	�����+�������������	������������ �������? Internal Document, eThekwini Municipality, 

KZN, South Africa. 
76 Mather, A. 2008. )�����	�����������������	���	�����+�������������	������������ �������? Internal Document, eThekwini Municipality, 

KZN, South Africa. 
77 Susmita Dasgupta ����	. 2009. “)	������)���#����������.������/�������� �'�����'��#�������������������	����#�)��������.” CGD 

Working Paper 182. Washington, D.C.: Center for Global Development. 
78 Smith, A., Guastella, L., Bundy, S. & Mather, A. (2007) )�������������������������'����������#���#�����������������������	��#�����

���0�	��,���	����������������1223. South African Journal of Science 103: 274. 
79 Environmental Resources Management South Africa (2009) Climate Change: Municipal Adaptation Plan Health and Water. 
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J.2.5. Sea Level Rise 

Changes in sea level rise have already been observed on the KZN coastline which has been estimated at 
2.7mm per year along the eastern South African coastline.80. Many low lying local coastal areas are at risk 
of sea level rise, which can impact industries, transport hubs, coasts and beaches, agriculture, and 
ecologically important areas. The tourism industry is developing along the coast which will be particularly 
vulnerable.  

While past rates of sea level rise can be deduced from tidal gauges and past data sets, predicting future 
sea level rise involves a degree of uncertainty.  Although there is a general consensus that sea levels are 
rising, different models use different values for changes in temperature (leading to thermal expansion of the 
oceans) as well as rates of glacial and ice sheet melt.81

Potential direct impacts of sea level rise include saline intrusion which will reduce the quality of freshwater, 
an increased likelihood of coastal flooding, and increased coastal erosion rates and an increased frequency 
of storm surges. Some of the main areas affected will be biodiversity (damage to estuaries), human safety 
and tourism. The cost of managing this to mitigate consequences will be high, especially when ecologically 
important areas such as coral reefs and mangroves are particularly vulnerable.   

J.2.6. Gale and Wind Storms 

KwaDukuza experiences moderately windy conditions on average, with stronger wind gusts along the 
coast. Wind storms and gales present risks to buildings, infrastructure and the natural environment.  Those 
living in low-cost housing or informal settlements are the most vulnerable as their construction will be least 
resilient to extreme weather. 

Projected increased wind speeds will increase the rate of coastal erosion. In the event of fires in winter, 
caused either by arson or lightning strikes, strong winds could impact more greatly on settlements and 
commercial or industrial enterprises. Increase in mean wind speed and gusts could also be problematic for 
cane farmers in the region, who operate on a controlled burn basis before harvesting cane. On natural 
remaining landscapes, fire is not considered problematic to ecological systems as it is a natural occurrence 
in the wild – however, a change in the frequency can impact on ecological dynamics. 

_________________________ 
80 Mather, A. (2007)�$�������������	����������	���	�����#������������-�'�����% ����. South African Journal of Science, vol 103, 

no.11-12
81 Warrick, R and Oerlemans, J (1990) IPCC Chapter 9 – Sea Level Rise. Available at:  http://www.ipcc.ch/ipccreports/far/wg_I/ 

ipcc_far_wg_I_ chapter_09.pdf 
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J.2.7. Lightning 

Lightning is a regular occurrence in KwaDukuza during heavy rainfall and cyclonic events. It presents risks 
to buildings, infrastructure, agriculture, forestry, livestock and human lives. With more intense rainfall and 
storms likely to occur in future, it could be inferred that lightning strikes would increase in number and 
intensity during these events – but not necessarily in total, as these weather events may be less frequent 
over an annual period. Hotter and drier conditions (particularly in winter) may render veld and agricultural 
areas as being areas of higher risk to fires caused by lightning strikes. If fire breaks and emergency 
response teams are not in place, this could severely reduce yields, and put human settlements/business at 
higher risk. 

J.2.8. Anomaly Events 

El Niño Southern Oscillation events and sea-surface temperature anomalies in the Indian and South 
Atlantic Oceans significantly affect rainfall variability in the country82. However changes in the amplitude 
and frequency of future El Niño events are uncertain due to disagreeing model predictions. Projections for 
the future climate variability are therefore uncertain.  

J.3. Impacts on Natural Systems (Theme One) 

J.3.1. Water 

Water is a central and a critical input to many of the KwaDukuza’s economic activities with regard to; 
� Needs for the industrial and domestic sectors; 
� Sustaining terrestrial and aquatic ecosystems, including estuaries;
� Providing water to the agriculture sector, both for irrigation and rain-fed farming, for commercial and 

subsistence farmers, for crops and for livestock; 
� Recreational purposes; and 
� Meeting the increasing demands and expectations of an expanding population in order to improve

peoples’ standards of living.

Climate change poses a risk to the water sector by increasing future demand for water as well as reducing 
the availability of water at the same time.  Water usage tends to increase in warmer weather, which is also 
when evapotranspiration rates are at their highest. This will be compounded by other factors such as 
population growth and land use changes, when actual water availability is decreasing.  The increase in 
projected rainfall may have benefits if services can provide purification and supply which may result in 
higher maintenance costs and the need for more resources 

_________________________ 
82 UNDP Climate Change Country Profiles – South Africa.  Available at http://www.geog.ox.ac.uk/research/climate/projects/undp-cp/  
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An increase in the number of intense rainfall events can also result in increased flooding events as well as 
higher erosion rates. While floods can disrupt wastewater treatment processes, higher erosion rates can 
also lead to the reduced quality of water bodies through increased siltation in runoff. Table J.1.1 
summarises the key climate change risks and opportunities for the water sector. 

It is clear that present and future hydrological responses need to be assessed so that impacts of climate 
change can be prevented or addressed as soon as possible. Appendix F.3 provides an overview of the 
hydrological network in the KwaDukuza Municipality. Is important to allow adaptive measures to be 
produced and acted upon, conserving as much water as is feasible.

Table J.1.1: Key climate risks and opportunities for water systems 
Risks

� Supply/demand – demand for water is projected to increase over the coming decades at the same time as the amount of 
water available for public supply decreases

� Reduced water quality - Water quality depends to a large extent on water volume and is therefore influenced by river 
flows. For example, pollutants are less likely to be diluted by lower summer flows. Higher water temperatures may also 
contribute to changes in water quality

� Erosion rates and siltation – increased numbers of intense rainfall events will lead to higher erosion rates and therefore 
siltation in water bodies

Opportunities

� None

J.3.2. Coastal and Marine 

The coastal and marine environment provides essential resources and contains critical infrastructure 
assets. Changes in sea level rise have already been observed on the KZN coastline.  The 2007 storm cost 
the KwaDukuza vast amounts of money in the restoration of its beaches. The recorded sea level rise in 
Durban (south of KwaDukuza) has been 2.7mm/year (from 1970-till present) and studies reveal that there 
will be continued measurable changes in sea level rise in KwaZulu-Natal.83 Some of the main areas 
affected will be biodiversity (damage to estuaries), human safety and tourism.  

Marine industries are used to dealing with uncertainty and variability in the weather by providing natural 
barriers to coastal flooding. However, the potential impacts of climate change on this sector could be 
intensified in the future and there are strong interdependencies with other sectors (e.g. energy, health and 
business, tourism, industry and services) which could compound impacts. 

The cost of managing this to manage the consequences will be high, especially when ecologically 
important areas such as coral reefs and mangroves are particularly vulnerable. Storm damage will have 
similar consequences.84

_________________________ 
83 KZN DAEA. 2010. The Province of KwaZulu-Natal and Policy Direction for Climate Change (online). Available from 

http://www.kzndae.gov.za/Portals/0/COP17/THE%20PROVINCE%20OF%20KWAZULU%20and%20CC_policy.pdf 
84 Environmental Resources Management South Africa (2009) Climate Change: Municipal Adaptation Plan Health and Water. 
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Table J.1.2: Key climate risks and opportunities for marine and coastal systems 
Risks

� Declining marine water quality - Sewage discharges are a major source of marine pollution. Contamination due to storm-
tank and sewer overflows and runoff from agriculture are significant and an increased frequency of intense rainfall events 
may increase sewer spill frequency and increase such risks.

� Changes in fish catch latitudes - Rising sea temperatures may lead to a shift in the distribution patterns of some species 
of fish and shellfish. This is expected to impact fishing industry as a result of greater fuel costs for vessels that continue to 
target these resources or offer new fishing opportunities from other species becoming more abundant. Climate change will 
also affect the ‘year-class strength’ (the number of fish or shellfish of a given age group that survive from egg production to 
be exploited by fisheries having a negative impact on some species but a positive effect on others.

� Ocean acidification - By absorbing carbon dioxide (CO2) from the atmosphere seas are becoming more acidic. A range of 
species and ecosystems are vulnerable to this acidification, with particularly serious economic implications for commercial 
shellfish species.

� Disruption form extreme events - If the magnitude and frequency of extreme events change, there may be more frequent 
disruption activities to the society, environment and economy. 

� Flooding and coastal erosion – Climate change may result in more flooding, due to higher river flows (caused in particular 
by an increase in the quantity and intensity of rainfall) and rising sea levels. Rising sea levels may accelerate coastal 
erosion and the deterioration of coastal flood defences. Coastal erosion occurs naturally, although climate change may lead 
to an increase in the rate of erosion. Locally this may have significant implications for communities and habitats.

� Impact on marine biodiversity - Climate change is expected to impact the function of marine ecosystems disrupting food-
webs and potentially fisheries. Similarly, an increase in eutrophication may disrupt marine food webs. A number of species, 
including certain seabirds as well as non-native plants and animals, may establish themselves in the UK for the first time, 
while others may disappear. Rising sea temperatures have been associated with increases in illness associated with these 
organisms. 

Opportunities

� Changes in fish catch latitudes – See above

J.3.3. Biodiversity 

The biggest threats to biodiversity to date have been posed by habitat loss, fragmentation and degradation 
due to water and air pollution and land-use changes. Biodiversity and ecosystem services are sensitive to 
gradual changes in climate (e.g. increasing temperatures) and to more abrupt changes caused by extreme 
weather events (e.g. droughts, floods and storm surges). Climate change is already having a direct impact 
on biodiversity and is generally acting as a further stress on ecosystems already under pressure. 
Biodiversity has many and close interdependencies with other sectors (e.g. agriculture, water, marine and 
fisheries). Actions in these sectors may intensify the threats from climate change, but also may offer 
opportunities for biodiversity and ecosystem services. 
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Table J.1.3: Key climate risks and opportunities for biodiversity systems 
Risks

� Reduced soil and water quality - Climate change may significantly affect the biological, physical and chemical processes 
underpinning soil quality. Drier summers leading to increased soil moisture deficits may result in increased release of 
greenhouse gases such as carbon dioxide and methane. Heavy rainfall, especially if following a dry period, may increase 
the chance of soil erosion. The effect of pollution on water quality may be exacerbated by climate change due to lower flows 
in rivers and a resulting increase in concentration of pollutants. Temperature changes may affect nutrient cycling and 
decrease oxygen supplies available for water habitats. During droughts, the risk of irreversible ecological change may 
increase. Changes to water levels, quality and temperature could have negative implications for fish stocks and freshwater 
species.

� Pests, Diseases and Invasive Non-native Species - Climate change may aid spread and persistence of pest and 
diseases causing damage to biodiversity, agriculture, forestry and aquaculture. Invasive non-native species could find it 
even easier to out-perform native species and habitats as the climate changes

� Habitat loss and reduced biodiversity – If a species cannot move to adjust to changes in its climate space (often as a 
result of habitat loss, fragmentation and loss of landscape diversity) it becomes more vulnerable to local extinction. Climate 
change may also favour ‘generalist’ species (those able to thrive in a wide range of environmental conditions) and alter 
some migration patterns, either at departure or destination sites or on migration routes. For some species, this may provide 
new opportunities; for others, it may introduce new risks to their existence.

� Wildfires - Although the majority of wildfires are started by humans, either accidentally or deliberately, climate change may 
increase the likelihood of their occurrence. For ecosystems particularly sensitive to fire (e.g. woodland and grassland), an 
increase in the number of large fires would lead to significant loss of biodiversity and of ecosystem services such as carbon
storage.

Opportunities

� Arrival of alien, non-invasive species – As the climate shifts, new species may arrive in the area that have not previously 
done so and are not in direct competition with other native species                                                                                               

J.3.4. Agriculture 

Many of the challenges facing the agriculture sector can be linked to socio-economic, environmental and 
technological trends and issues, with climate change being an exacerbating factor, rather than necessarily 
the driving force of change. Rising temperatures and changing rainfall patterns, changes in sunshine levels 
and in concentrations of atmospheric carbon dioxide (CO2), and increasing frequency of weather events 
currently considered extreme would all have an impact on operations, productivity and the range of 
products offered by the sector. This may lead farmers to review the products that they produce, as well as 
consider diversifying their activities. Appendix F.4 provides an example of potential impact on sugarcane 
crops.  

Changes in rainfall patterns and water availability can have a wide range of implications for farmers in the 
region.  Although increased rainfall will lighten the pressure of water demand on farmers, flash floods and
extreme rainfall events will ruin crops, reduce food production and harm livestock. Periods of warmer 
temperatures can create fires and drought as weather patterns become more extreme, which may put 
farmers under further strain for already limited water resources. These temperatures may even counteract 
any possible increases in rainfall due to increased evapotranspiration rates. 

Plantations have been located in areas where timber yields are viable in suitable temperature and humidity 
conditions, which have in turn created specific routine runoff patterns which are integral to catchment level 
water management. The wider area must therefore also be considered when changing land management 
practices to adapt to a changing climate.  
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Table J.1.4: Key climate risks and opportunities for agricultural systems 
Risks

� Dryer soils - Projected changes in rainfall and evapotranspiration would increase aridity levels and increase demand for 
extra irrigation

� Water availability - Rising agricultural water demand due to a drier climate, coupled with rising water demand from other 
sectors could coincide with less water being available for agriculture.

� Flooding - Agricultural land is projected to face an increased risk of flooding from rivers and the sea. Some of this land may
become unsuitable for the agricultural activities it is currently used for.

� Reduced yields – Unsuitable temperatures and soil moisture, as well as pests and extreme weather events can all result in 
reduced yields from crops

� Heat stress - Livestock may be particularly vulnerable to heat stress, while transportation of animals during heatwaves may 
pose major risks to their health and welfare.

� Pest and disease – Changes in climate change increase the prevalence of pests and disease, with evidence showing 
possible increased infestation of pests such as Eldana worm (affecting cane)

� Extreme events – Storms and floods can destroy crops themselves as well and soils (e.g. saline intrusion) which will take 
years to recover

� Water quality - Changes in the frequency of intense rainfall events, particularly following periods of dry weather, could 
contribute to increased nutrient runoff from agricultural land, which may affect local water quality. As well as harming 
biodiversity and ecosystems, this may affect the quality of water abstracted downstream.

Opportunities

� New crops - There could also be opportunities to introduce new crops or to expand existing crops that are currently only 
grown in small quantities

� Reduced occurrence of frost – this can increase the scope for crop production in the area
� Diversification – diversifying from only farming crops (e.g. to lodging for tourism) may lead to a more stable income as it is 

spread over various sources

J.4.  Impacts on Built Systems (Theme Two) 

Climate change is expected to pose a number of risks to the built environment. Extreme events and the 
changes in the magnitude and frequency of events such as flooding, storms, heat waves and drought are a 
primary concern for the sector. However, long term changes in climate such as increasing average 
temperatures and sea-level rise will become increasing concerns overtime. As well as the direct risks 
posed by climate change to the built environment these are expected to be further compounded by the 
sector’s interdependencies with other sectors and the increasing risks posed to thee sectors such as 
interruptions to energy supplies and increasing pressure on water supplies. 

J.4.1. Human Settlements 

Population growth and the planning system have a significant influence on the built environment and its 
evolution, including how it adapts to climate change. It is therefore vital that predicted changes in climate 
are taken into account during the planning process to prevent mal-adaptation. Increased temperatures and 
population growth may, for example, increase indoor cooling needs which will lead to an increased use of 
air conditioning units (and increase electricity consumption) if buildings are not adapted to higher 
temperatures.  

Human comfort/discomfort plays an important role in KwaDukuza for the comfort of tourists (especially 
during the holiday seasons) and in the comfort of manual labourers in the sugarcane industry, particularly 
during the harvest season from April to December. More detailed information on this can be found in 
Appendices E and F. 
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Table J.1.5: Key climate risks and opportunities for human settlements 
Risks

� Overheating – Higher temperatures may increase the risk of buildings becoming too hot and uncomfortable. Overheating 
may also affect economic productivity through loss of staff hours, if workplaces become too hot. This may also increase 
energy demands and associated costs in response. Due to the Urban Heat Island effect (where the temperature at the 
centre of a large town or city remains several degrees higher than in surrounding rural areas) urban areas may be 
particularly vulnerable. Green space and ‘blue’ infrastructure (e.g. rivers and ponds) can help reduce the Urban Heat Island 
effect; however more frequent and prolonged dry spells can reduce the effectiveness or crease the costs associated with 
these measures. 

� Subsidence – Changes in temperature and rainfall patterns can increase the risk of subsidence affecting properties. The 
level of risk is dependant on the depth of foundations and soil type. 

� Flooding – An increasing number of residential and non-residential properties are expected to become at risk to flooding 
during. This may have a large economic impact and may lead to a substantial rise in insurance payouts for flood damage. 
The potential social impacts of flooding and coastal erosion are substantial. As well as the immediate physical and mental 
effects, the resettling of those affected can be disruptive and traumatic. The consequences will be felt disproportionately by
vulnerable groups, such as the elderly, disabled and the economically disadvantaged. Businesses may sustain more direct 
flood damage to buildings and assets as well as increased disruption. Supply chain disruption, for instance, may result in 
reduced sales and share prices. The business sub-sectors most vulnerable to flooding are wholesale and retail, finance, 
insurance and manufacturing.

� Water availability - Changes in water availability, particularly during dryer months, may lead to less reliable supplies, more 
frequent restrictions and potential water shortages in the longer term, unless more measures are taken to reduce demands 
and develop supplies.

Opportunities

� Knowledge transfer – there is the opportunity to learn best practice from other countries who are currently experiencing 
climates that the KwaDukuza Municipality is predicted to experience in the future

J.4.2. Waste 

The primary impacts in the waste sector will be similar to those in the rest of built systems as the sector is 
reliant on assets and transport to these assets.  Please refer to the human settlements, energy and
transport sections for relevant issues. 

J.4.3. Energy 

Primary issues for the energy sector is energy security and climate change mitigation, however adaptation 
is an increasing important issue as the sector is vulnerable to extreme weather events from current climate. 
These risks are expected to be intensified by interdependencies with other sectors such as disruption to 
transport infrastructure affecting supplies of some fuels. 

Climate change impacts may include changes in energy demand due to rising temperatures; increasing 
flood risks to energy infrastructure due to more intense rainfall and rising sea levels; and constraints on 
water availability for power station operations. In terms of the current climate, the sector is most vulnerable 
to extreme weather events that have an immediate impact on the ability to supply energy. 

Flooding may pose an increasing threat to critical infrastructure. As a result, transport networks, water 
supplies and sewage treatment, energy supplies, hospitals, and schools, for example, may face growing 
challenges in their ability to operate efficiently, service the economy and meet important social needs. 
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Table J.1.6: Key climate risks and opportunities for the energy sector 
Risks

� Energy demand - Higher summer temperatures may result in a rise in energy demand for cooling.
� Flooding - The main risk posed by flooding in this sector is to power stations and electricity transmission and primary 

distribution substations. Substations are at greater risk of river flooding, while power stations are at greater risk of tidal 
flooding. There may be opportunities to increase resilience to flooding as current energy infrastructure reaches the end of i ts 
lifetime and is replaced, but this will depend strongly on the design and location of new infrastructure.

� Extreme temperature – High temperatures can exacerbate pre-existing network faults or older infrastructure. Industry 
design standards should ensure that infrastructure is capable of withstanding high temperatures. Higher air temperatures 
may make it necessary to ‘de-rate’ reduce the amount of electrical current passing through transmission networks to ensure 
that the equipment does not overheat. De-rating will reduce the risk of power outages although will decrease the 
transmission capacity, which may be significant as demand increases. 

� Water availability – Water is used cool power plant components in electricity generation. Climate change may reduce the 
amount of water available for abstraction for inland power stations. Higher temperatures are also expected to increase the 
temperature of water abstracted reducing efficiency. 

Opportunities

� Knowledge transfer – there is the opportunity to learn best practice from other countries who are currently experiencing 
climates that the KwaDukuza Municipality is predicted to experience in the future

J.4.4. Transport 

Weather and climate can significantly influence the transport sector. Weather event such as high winds, 
extreme temperatures and heavy rain can cause damage and disruption to road/ rail/ marine networks 
themselves and also put people using these networks in danger. Impacts on transport networks can have 
significant knock-on effects on other networks as well as other sectors due to their interlinked nature.   

Over time the magnitude, duration and/ or frequency of these risks will change which will require a 
response from the sector. Climate change adaptation responses will need to take account of major 
challenges for the sector including changing demand for transport, population growth and other socio-
economic issues. Technological changes will also be key in shaping future transport networks, while 
balancing the need reduce greenhouse gas emissions. 

Table J.1.7: Key climate risks and opportunities for the transport sector 
Risks

� Flooding - Transport infrastructure may face an increased risk from flooding. Flooding may occur more frequently and 
affect a larger area, with infrastructure located in floodplains most at risk.  Municipalities, using their planning powers, can 
ensure that critical infrastructure is no longer built on floodplains and that current infrastructure is assessed in terms of 
climate risk.

� Landslides – The risk of these events is heavily dependent on the underlying geology, soil type and soil moisture. 
Increasing severity and length of dry periods and frequency of storms or heavy rainfall can raise the risk of landslides. A risk 
assessment on existing infrastructure coupled with underlying geology can help highlight infrastructure in high risk areas 
which can in turn become priority areas. 

� Temperature extremes - Warmer temperatures will increase the risk of damage to road surfaces and rail buckling and 
reduced passenger comfort. This is will be particularly a problem for older infrastructure, local infrastructure with lower 
design specifications or infrastructure that is less maintained. There is an opportunity for the Municipality to use its planning 
powers to ensure that projected scenarios are taken into account during the planning and design stages of a project, or 
even include such issues into design standards.  

� Scour - Increased heavy rainfall events and higher river flows can lead to more damage to road and rail bridges. In addition 
to scour (the washing away of foundations), bridges can be weakened during floods by impact from floating debris and the 
washing-out of material from poorly maintained assets. This is expected to be a significant issue for older assets, as new 
assets are expected to from improved design and a better understanding of risks.
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Opportunities

� Knowledge transfer – there is the opportunity to learn best practice from other countries who are currently experiencing 
climate that the KwaDukuza Municipality is predicted to experience in the future

J.5.  Impacts on Socio-Economic Systems  (Theme Three) 

J.5.1. Human Health and Wellbeing 

Climate change will present a number of challenges to the health sector, which will be further compounded 
by social and economic factors and inter-linkages with other sectors such as agriculture or the built 
environment. 

The potential social impacts of flooding and coastal erosion are substantial. As well as the immediate 
physical and mental health effects, the resettling of those affected can be costly, disruptive and traumatic. 
There is also the possibility for the water to collect in stagnant pools where disease vectors such as 
mosquitoes can breed once the event is over.  Flood events will also put additional pressure on response 
services such as temporary shelters and food and have the potential to disrupt local transport lines and 
links which are vital for imports and exports of goods.

In future, the impacts of flooding and coastal erosion may be felt by an increasing number of people, with 
the consequences felt disproportionately by vulnerable groups, such as the elderly, disabled and the 
economically disadvantaged. 

Higher temperatures can also lead to a variety of risks in urban and especially rural populations.  Higher 
evaporation rates lead to an increased demand for potable and clean water when availability is low, and 
increased numbers of wildfires lead to increased levels of air pollution which can make health issues 
worse. 

Table J.1.8: Key climate risks and opportunities for human health and wellbeing 
Risks

� High temperature – Heat waves and high temperatures account for a number of deaths and admissions to hospital every 
year, with rising temperatures these rates are expected to increase particularly from cardio-vascular and respiratory 
conditions. This will particularly affect vulnerable groups such as the elderly. Healthcare provisions could also be affected 
affecting both patient recovery and the performance of staff. 

� Warmer temperatures can also raise the risks of water-borne and food-borne diseases as well as diseases carried by 
insects and parasites. Increasing temperatures may lead to a rise in the number of deaths and hospital admissions resulting 
from respiratory conditions aggravated by ground-level ozone. 

� Higher temperatures can encourage people to spend more time in the sun. This has benefits in terms of higher levels of 
vitamin D in the body, but may also increase exposure to ultra-violet (UV) radiation and increase in the incidence of skin 
cancer.

� Flooding - Flooding can have a significant impact on physical and mental health, causing anxiety and depression, which 
can be long-lasting. Flooding and other climate risks can also disrupt healthcare and emergency response services when 
they are in most demand.

Opportunities

� Reduced cold– higher temperatures can lead to a reduced number of days when it is uncomfortably cold.
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J.5.2. Working with Business 

The business sector is highly vulnerable to weather and changes in climate due to a dependence on large 
fixed or natural assets and on complex supply chains. The international nature of investments, supply of 
products and materials, and markets for goods and services leave the sector to climate impacts on an 
international scale. Climate change may lead to an increase in existing risks, however may also present 
new opportunities for the sector in terms of innovation.  

Few institutions incorporate climate risk and adaptation considerations into their governance and risk 
management processes, although climate impacts can result in reduced financial performance, damage to 
reputation, investor pressures fore resilience, legal liabilities and missed opportunities. 

A growing number of residential and non-residential properties may become liable to flooding during the 
course of the 21st Century. This may have a large economic impact and may lead to a substantial rise in 
insurance payouts for flood damage. Supply chains are also vulnerable to disruption and may result in 
reduced sales or share prices, for example. The business sub-sectors most vulnerable to flooding are 
wholesale and retail, finance, insurance and manufacturing. 

Table J.1.9: Key climate risks and opportunities for working with businesses 
Risks

� Financial sector - Climate change presents significant threats to organisations operations (damage to buildings and 
infrastructure) and market-related risks (investment performance and lending portfolios). The insurance industry has seen 
growth in weather related impacts. Property owners (and occupiers) may find it difficult to obtain insurance.

� Business continuity - Higher temperatures and extreme weather may present a range of risks to business continuity from 
disruption to supply chains and transport links, interrupted supply of essential and damage to assets and lost productivity
(reduced staff time, etc.).

� Water availability - The amount of water that can be abstracted for public water supply, agriculture and industry may shift 
having the potential to have significant impacts on industry. 

� Tourism – Warmer temperatures can encourage expansion of existing tourist destinations and lead to the establishment of 
new ones. However, climate change can also present risks to the sector. Assets are vulnerable to extremes events such as 
flooding. In addition, as the climate changes areas can decline in suitability for tourism over time. The seasonality of tourism 
is also expected to change with during summer months becoming less suitable (increased discomfort levels), with winter 
months increasing in suitability. 

Opportunities

� Tourism – See above.
� Innovation – If businesses can create products or services to resolve or avoid climate impacts, there is the potential for that 

business to enter new markets and expand.
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J.5.3. Education, Awareness and Capacity Building  

Developing a successful response to climate change risks will depend on individuals and organisations 
from different sectors preparing for a changing climate, not only in the long term but also in the short and 
medium term. This requires a strong unifying vision, scientific understanding, and openness to face 
challenges and develop solutions, stakeholder involvement, and a commitment at the highest level. 
Adaptive capacity building can provide the base from which these decisions can be made. However, this 
requires recognition of the necessity to adapt, knowledge about available options, the capacity to assess 
them, and the ability to implement the most suitable ones.   

Stakeholders and decision-makers need to develop their understanding of the aspects of climate change 
that affect their sector or areas of work. Individuals and organisations do not necessarily need to be experts 
in climate change science and adaptation to have the capacity to implement effective adaptation decisions. 
An understanding of the key issues, limits and barriers, and opportunities can adequately inform decision-
makers to incorporate climate change adaptation into policies, plans and programmes within their own 
sector.   

In order to provide decision-makers with the capacity to adapt to climate change the scientific and research 
community is also required to develop and communicate climate change science in an accessible way that 
directly informs policymaking. However, there are also barriers to developing such capacity. As identified 
by the Intergovernmental Panel on Climate Change (IPCC) 4th Assessment Report (AR4), informational 
and cognitive barriers complicate the issue and further limit to climate change adaptation responses.  

Awareness of issues, knowledge, personal experience, and a sense of urgency of being personally 
affected can constitute a necessity to respond, but alone are considered insufficient to support the 
implementation of changes in policy and decision-making.85 Perceptions of risk, vulnerability, motivation 
and capacity to adapt can support response to climate change risk. However, these perceptions can vary 
among individuals, groups, and organisations.  

Table J.1.10: Informational and cognitive barriers to climate change adaptation 
Knowledge of climate change causes, impacts and possible solutions does not necessarily lead to adaptation

� There is an assumption that providing individuals with scientifically sound information will result in information assimilation, 
increased knowledge, action and support for policies based on this information. Individuals’ interpretation of information is
mediated by personal and societal values and priorities, personal experience and other contextual factors. As a 
consequence, an individual’s awareness and concern either do not necessarily translate into action, or translate into 
limited action.

_________________________ 
85 Adger et al, 2007: Assessment of adaptation practices, options, constraints and capacity. Climate Change 2007: Impacts,  



KwaDukuza CCRS
119

KwaDukuza Climate Change Response Strategy

Perceptions of climate change risks differ

� Climate change can induce different responses influenced by trust in others such as institutions and collective action 
resulting in adaptive, non-adaptive, and maladaptive behaviours. Individuals also prioritise the risks they face, focusing on 
those they consider – rightly or wrongly – to be the most significant at a particular point in time. Furthermore, a lack of 
experience of climate-related events may inhibit adequate responses. Although concern about climate change is 
widespread and high amongst UK society, it is not ‘here and now’ or a pressing personal priority for most people, in 
comparison to issues such as the economic recession. Strong instinctive reactions towards the risk of climate change are 
needed to provoke adaptive behavioural changes.

Perceptions of vulnerability and adaptive capacity are important

� Those who perceive themselves vulnerable to certain environmental to risks also perceive themselves to be more at risk 
from other environmental hazards of all types. Furthermore, perceptions of those vulnerable to risks of the barriers 
adaptation limit adaptive actions, even when there are capacities and resources to adapt. 

Appealing to fear and guilt does not motivate appropriate adaptive behaviour

� Appealing to fear and guilt does not succeed in fostering sustained engagement with the issue of climate change. There is 
also public confusion when scientific arguments are contrasted in a black-and white, for-and-against manner. Calls for 
effective climate-change communication have focused on conveying a consistent, sound message, with the reality of 
anthropogenic climate change at its core. This, coupled with making climate change personally relevant through 
messages of practical advice on individual actions, helps to embed responses in people’s locality. Visualisation imagery is 
being increasingly explored as a useful contribution to increasing the effectiveness of communication about climate 
change risks.

Source: Adger ����l. (2007)86

J.6. Climate Impacts on Governance (Theme Four) 

J.6.1. Integration, Planning and Partnerships 

Climate change governance requires governments to take an active role in shifting perceptions in favour of 
an active climate change mitigation and adaptation policy regime.87 Municipalities are well placed to drive 
and influence emissions reductions in their wider areas through the services they deliver, their role as 
social landlords, trusted community leaders and major employers, and their regulatory and strategic 
functions.88  

Importantly, municipalities must focus on allocating a higher proportion of the annual municipal budget to 
climate change mitigation related projects and processes.  

_________________________ 
86 Adger ����	, 2007: Assessment of adaptation practices, options, constraints and capacity. Climate Change 2007: Impacts, 

Adaptation and Vulnerability. Contribution of Working Group II to the Fourth Assessment Report of the Intergovernmental Panel on
Climate Change, Parry, O.F. Canziani, J.P. Palutikof, P.J. van der Linden and C.E. Hanson, Eds., Cambridge University Press, 
Cambridge, UK, 717-743. 

87 World Bank (2009) Climate Change Governance http://www-wds.worldbank.org/servlet/WDSContentServer/WDSP/IB/2009/05/ 
19/000158349_20090519144015/Rendered/PDF/WPS4941.pdf  

88 Committee on Climate Change (2012) How local authorities can reduce emissions and manage climate risk. Available at: 
http://archive.theccc.org.uk/aws/Local%20Authorites/1584_CCC_LA%20Report_bookmarked_1b.pdf  
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However there are a number of challenges to take into consideration: 
� Societal change: The transformation of existing production and consumption patterns is required to 

reduce emissions and adapt will require significant change. Steering such societal adjustment is 
unprecedented.

� Scientific uncertainty: Although there is much understood about climate change and its implications, 
there still remains sources of uncertainty sourcing impacts and appropriate responses 

� Distributional and equity linkages: Climate change and responses will impact different groups in 
different ways. Some of these impacts can be anticipated, others remain uncertain. 

� Long time frames: Long term issues fit poorly with political cycles. 
� Global implications: Climate change is an international issue requiring a collective response, yet 

coordinating international efforts on such a scale is a major challenge. 
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K.1. Climate Change Scenarios 

A �	����������#���������� is the difference between a climate scenario and the current climate. )	������
��������� are plausible and often simplified representations of the future �	�����, investigating the potential 
consequences of anthropogenic climate change, often serving as input to impact models. Or, )	������
&��4�������- which often serve as the “raw material” for constructing climate scenarios (Schulze, 2013).
With accessibility to climate change scenarios, then the risks and consequences can be analysed and thus 
the mitigations, to prevent any major catastrophic events which may happen as a result of climate change. 

K.1.1. Climate Change Scenario Modelling 

For this particular study, certain climate scenarios were produced, provided by the Climate Systems 
Analysis Group (CSAG) from The University of Cape Town. These scenarios were formed from five Global 
Climate Models (GCM) and downscaled selectively for this assessment.  

Scenarios of daily rainfall were produced by CSAG (2008) at 2 642 southern African stations, while daily 
maximum and minimum temperature scenarios were produced at 440 and 427 stations, respectively.  

Regional climate change scenarios were developed for “present”, “intermediate future” and “more distant 
future” climates represented by the following time periods, the latter two of which were defined by the 
IPCC: 
� present climate: 1971 - 1990 (from a possible 1961 - 2000), 
� intermediate future climate: 2046 - 2065, and 
� more distant future climate: 2081 - 2100. 

There are a few limitations which impacted this small assessment, such as: 
� Failure to simulate individual convective rainfall events, owing to the coarse spatial resolutions of 

GCMs, this being important over the KwaDukuza area where convective rainfall is an dominant form of 
precipitation; 

� Difficulty in simulating the intensity, frequency and distribution of extreme rainfall (IPCC, 2007);  
� Tending to simulate too many small rainfall events (< 2 mm/day) and generally too few heavy rainfall 

events (> 10 mm/day), whilst maintaining a fairly realistic mean precipitation (IPCC, 2007); and 
� Poorly representing major drivers of climate variability, such as the El Niño - Southern  Oscillation 

phenomenon (Hulme ����	., 2001), with which are associated years of  generally high flows and low flows 
throughout southern Africa. 

The control period 1971 – 1990 potential evaporation derived from the individual GCMs’ climate outputs 
mimics that derived from observed climate variables very closely, implying relatively high confidence in any 
projections of this important hydrological and agricultural driver. The �����#� of the GCM derived potential 
evaporation follows seasonal patterns of the observed very closely, with a very slight over-estimation in 
winter and spring months June to October. 

Appendix K. Climate Modelling



KwaDukuza CCRS
122

KwaDukuza Climate Change Response Strategy

Projections of rainfall from climate models are made with considerably less confidence than temperature or 
temperature derived variables such as potential evaporation. With the outlier values of GSS and 
subsequent notification from its developers that in this part of South Africa an error in rainfall estimation had 
been detected, results from GSS were omitted from further rainfall related analyses in KwaDukuza 
Municipality. The GCMs do, however, display similar seasonal trends of rainfall. When using the average of 
the GCM rainfall outputs in KwaDukuza it becomes evident that the climate models tend to over-estimate 
autumn rainfall while the late winter to early summer rains tend to be under-estimated. This will need to be 
borne in mind when interpreting future trends not only of rainfall, but even more so when projections of 
stream flows or irrigation water demands or municipal water allocations or dam operating rules are 
assessed.  

Mainly as a consequence of the excessively heavy multi-day downpours from tropical cyclones Domoina 
and Imboa in the months of January and February of 1984 and the rains resulting in the September 1987 
floods, which distort the standard deviations of observed rainfalls in those months, the GCMs used in this 
study appear not to capture this variability of rainfall very well in the KwaDukuza area, with the averaged 
output from the GCMs presenting a more benign picture of rainfall variability from year to year than 
observations do.  

This verification study has shown 
� first, the value (indeed the necessity) of using results from multiple GCMs, as any individual GCM 

generally does not mimic observed input or derived hydrological output as representatively as that from 
multiple GCMs;  

� secondly, that temperature derived hydrological variables, such as potential evaporation, are mimicked 
well by the GCMs used in this study in the KwaDukuza area,  with rainfall (a secondary output of GCMs) 
simulated somewhat less well and stream flow (a higher order derivative of rainfall) mimicked even less 
well; 

� thirdly, with some seasonality shifts evident between GCM derived and observed monthly values of 
potential evaporation as well as of rainfall; and 

� fourthly, that GCMs do not always capture the month-by-month variability of the observed extremes of 
hydrological inputs (e.g. of rainfall) nor of resultant derived hydrological outputs (e.g. of stream flows).  
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L.1. Precipitation 

The KwaDukuza area is fortunate to have relatively high annual rainfall, with the range in the 12 Quinaries 
making up the Municipality for the 50 year period 1950 – 1999 in the driest year in 10 being 663 – 762 mm, 
in a median year 922 – 1071 mm and in the wettest year in 10 being 1159 – 1471 mm. The inter-annual 
variability of rainfall, expressed through the standard deviation is also low by South African conditions, 
ranging from 221 – 255 mm and averaging out for all Quinaries at 237 mm (Schulze, 2013). 

Average rainfall over South Africa is projected to decrease slightly, although changes in precipitation will 
vary widely across regions.  Projected mean annual rainfall for the 2090’s lie between -17% and +7% for 
the country.  KwaDukuza is projected to experience s slight increase in precipitation, apart from the months 
of June, July and August when it is projected to decrease.  The amount of rainfall associated with heavy 
rainfall or maximum 5-day rainfall events is only projected to change very slightly. 

Projecting future forecasts of rainfall for the country incorporates certain monitoring and patterns of rainfall 
for assessing; 
� how much it rains (on average), 
� where it rains (its spatial distribution), 
� when it rains (its seasonal / temporal distribution), 
� how variable the rainfall is from year to year, or for a given month, and 
� how rainfall varies from the expected amount in the driest and wettest year in (say) 10, as an indicator 

of droughts and flood conditions (Schulze, 2013). 

Projected changes in annual rainfall statistics into the intermediate future (2046 – 2065) show increases in 
all Quinaries according to the outputs from the GCMs used in this study (Figure 6.3). What is a significant 
trend in Figure 6.3 is that the ratios of change into the intermediate future are consistently higher in dry 
years (1.25 or 25 % for driest year in 10) than for median and wet year amounts (~ 1.18), and also that 
there is a very slight increase in the inter-annual variability of rainfall (Schulze, 2013). 

For individual months the positive ratios of change in projected rainfall show considerably higher values for 
drought years in the late rainy season (April – May) through the dry season (June – September) and into 
the early rainy season (October – November), with monthly rainfalls also projected to increase in the 
generally drier months in more average years (Figure 6.3) (Schulze, 2013). 

Appendix L. Detailed Outputs of Climate 
Change in KwaDukuza
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Figure L.1.1: Projected changes into the intermediate future (2046 – 2065) in annual rainfall statistics, derived from 
multiple GCMs, for dry, median and wet conditions, as well as changes in inter-annual variability, per Quinary 
Catchment in the KwaDukuza Municipality.
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Source: Schulze, 2013

L.2. Potential Evaporation 

While potential evaporation is a conservative climatic variable with relatively little difference from location to 
location within the KwaDukuza Municipality, Figure 6.1 nevertheless shows that for historical climate 
conditions median annual ���at 1 335 – 1 650 mm is relatively moderate by South African conditions (cf. 
Schulze, 2008), with comparatively little variation between cool and median as well as warm and median 
years (in either case around 2 – 5 %), and with most catchments displaying a slight reduction in potential 
evaporation towards the ocean (i.e. the lower Quinaries) through the moderating influence of higher relative 
humidity there. 

Figure L.1.2: Annual potential evaporation per Quinary Catchment under historical climatic conditions

Source: Schulze, 2013
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Projections into the intermediate future 2046 – 2065 based on results from multiple GCMs, shown for each 
month of the year in Figure 6.2, point to increases in �� over the next 40 or so years of ~ 8 to 12 %. 

Figure 5.4: Comparison of mean monthly potential evaporation for Quinary Catchment U40J3 (mouth of the Mvoti 
system) for the intermediate future period (2046 – 2065) vs. that of the present (1971 – 1990), with all values based on 
averages from the multiple GCMs used in this study.

Source: Schulze, 2013

The projected increases of 8 – 12 % in monthly potential evaporation into the intermediate future 2046 –
2065 shown in Figure 6.2 are likely to have important implications; 
� to additional evaporative losses from water bodies such as dams, wetlands and river channels, the 

evaporative losses from which are already of the order of 1 500 mm per annum 
� to sugarcane irrigators, especially given that water prices are set to increase into the future 
� to dryland (rainfed) farmers, with soils drying out more rapidly than under current climatic conditions.  

L.3. Hydrological Systems 

In assessing the present and future hydrological responses, impacts derived from Climate Change can be 
prevented and mitigated as best as possible. Understanding the hydrological network in the KwaDukuza 
Municipality is important to allow adaptive measures to be produced and acted upon, conserving as much 
water as is feasible.  

Annual hydrological statistics per Quinary Catchment in the KwaDukuza Municipality under historical 
climate conditions for dry, median and wet years, as well as inter-annual variability, are shown in Figure 
6.4. 

Key features include; 
� Differences in responses between the various Quinaries are greatest for baseflow and sediment yield 

and less for accumulated streamflows (with the moderating influences of upstream flows) than for runoff 
from individual Quinaries (Figure 6.4). 
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� the range of the averages of all Quinaries between the driest and wettest year in 10, which is only a 
factor of 1.9 for annual rainfall (cf. Figure 6.4), has now been amplified to vary by a factor of ~ 10 for 
runoff and streamflow, but by a factor of 15 for baseflow and 26 for sediment yield. This illustrates not 
only the amplification which occurs when rainfall is converted to hydrological responses, but also the 
different sensitivities of the various responses to fluctuations in rainfall (Schulze, 2013). 

Differences in ratio changes between the intermediate future (2046 – 2065) and the present climate 
scenarios are shown in Figure 6.5 for runoff, baseflow, accumulated streamflow and sediment yield for 1:10 
dry year, median and 1:10 wet year conditions as well as for inter-annual variability for the individual 
Quinary Catchments which make up the KwaDukuza Municipality. A comparative analysis in which the ratio 
changes have been averaged across all Quinaries within the Municipality is shown in Figure 6.6 for the four 
hydrological responses plus rainfall.    

Figure L.1.3: Annual hydrological statistics per Quinary Catchment in the KwaDukuza Municipality under historical 
conditions for dry, median and wet years.
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Source: Schulze, 2013

Figure L.1.4: Projected changes into the intermediate future (2046 – 2065) in annual rainfall statistics, derived from 
multiple GCMs, for dry, median and wet conditions, as well as changes in inter-annual variability, per Quinary 
Catchment in the KwaDukuza Municipality
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Source: Schulze, 2013

Figure L.1.5: Comparative analysis of ratio changes from multiple GCMs between the intermediate future and present 
for rainfall, runoff, baseflow, accumulated streamflow and sediment yield statistics for dry, median and wet years, 
averaged across all Quinaries within the KwaDukuza Municipality.

Source: Schulze, 2013
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Key findings from the figures above are as follows: 
� Differences in the ratio changes from one Quinary to the next are lowest for accumulated streamflows, 

highlighting the moderating, buffering and attenuating of change due to upstream effects. 
� To a lesser extent ratio changes into the future are also relatively low for runoff, in which case the 

buffering is due to the moderating effect of baseflows.  
� The largest differences in ratios between the Quinaries occurs in baseflows, where values come off a 

low base and where significant thresholds have to be exceeded for a  groundwater recharge event 
(which feeds the baseflow) to be triggered. 

� Overall, the projected positive changes in hydrological responses are greater in dry years than in 
median years and, in turn, greater in median years than in wet years. 

� There is a likelihood of greater hydrological variability from year to year in future, with a small increase 
in the standard deviation of annual rainfall with becomes progressively larger for streamflow, runoff and 
baseflow but is surprisingly absent in the projections for sediment yield (Schulze, 2013). 

The projected general increases in hydrological responses may be viewed as both positive and negative, 
with: 
� projected increases in base flows being positive,  
� as are the higher possible responses in dry years when water is most needed, 
� but with an increased risk of flooding, particularly local flooding from individual Quinaries from which 

local (rather than more regional) water is sourced, 
� and with the projected increases in sediment yields having multiple negative effects ranging from 

increased water purification costs to sediment polluted beaches keeping holiday makers away. 

L.4. Agricultural Systems 

Figure 6.7 illustrates the amount of land delegated to sugarcane production across KwaDukuza. Sugarcane 
is a large part of people’s lives in South Africa, employing 350,000 residents. The industry contributes 
approximately R2.0 billion annually to foreign exchange earnings of the country and of the field crops 
produced in South Africa, sugarcane makes up approximately 15 % of the gross value (Schulze, 2013).  
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Figure L.1.6: The extent of sugarcane as a land use within KwaDukuza Municipality

Source: Schulze, 2013

The relatively high rainfall which KwaDukuza receives at present means that most of the sugarcane is rain 
fed, however, many land owners of sugarcane have requested irrigation licenses (table 6.1). The projected 
yield of sugarcane is to increase and as a result the demand for irrigation is following trend. 

Table L.1.1: Areas for which licences to irrigate sugarcane have been granted (Computed from DWA WARMS 
Database, 2012) 

Quaternary Ha Sugarcane Irrigation Licences

U30D (Proportional) 469

U30E 769

U40J 518

U50A 254

Total 2010
Source: Schulze, 2013 

Projected changes in sugarcane yields from the present into the intermediate future some 40 years from 
now, derived using outputs from multiple GCMs, show increases throughout all Quinaries (Figure 6.8 left) 
as a result of the combination of projected increases in both temperature (hence heat units) and rainfall. 
Ratios of change for all Quinaries are shown in Figure 6.8 (right) to be around 1.5 (i.e. a projected 50 % 
increase in yields). 
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An increase in temperature also coincides with an increase in reproduction of sugarcane pests, such as 
*	����������������(the African sugarcane borer). A rise in these moths means that yields can potentially 
be threatened and therefore investment into alternative pest control would have to be considered, 
environmentally and economically. The projected increase of sugarcane yields of up to 50% annually which 
will benefit the economy may well be hindered. 

Figure L.1.7: Projected changes into the intermediate future in annualised sugarcane yields in the KwaDukuza 
Municipality, based on the Smith model and derived from multiple GCMs, expressed in tons (left) and as ratios (right).

Source: Schulze, 2013
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L.5. Human Settlements 

In the KwaDudka area human comfort/discomfort plays an important role in  
� the comfort of tourists, especially during the holiday seasons, and in 
� the comfort of manual labourers in the sugarcane industry, particularly during the harvest season from 

April  to December. 

Future projections into climate change upon human impacts were calculated using a Human Discomfort 
Index (TDI).  

With both agricultural labour and beach activities occurring during daytime hours in KwaDukuza, the TDI 
was computed for mid-day conditions, i.e. for daily maximum temperature and minimum relative humidity 
conditions, for both historical as well as for projected future climates. Computations were undertaken for 
Quinary Catchment U30E3 in which Ballito, the area’s prime holiday destination, is located.

Results based on averages of changes into the future from multiple GCMs are shown in Figure 6.9 for each 
of the four main beach vacation periods. The main features are: 
� decreases in partially comfortable days in January (summer vacation) from 25 at present to 16 in the 

intermediate future some 40 years from now to only 6 in the more distant future (2081 – 2100) and 
corresponding increases in uncomfortable days from 5 at present to 14 at mid-century to 25 towards the 
end of the century;  

� little change into the intermediate future in April (Easter vacation time), but significant increases in 
uncomfortable days from virtually none under present conditions to 15 by the end of the century; and 

� relatively little change in comfortable / uncomfortable days into the future for July (winter vacation) and 
September (Michaelmas break). 

Figure L.1.8: Averages of changes into the future in comfortable, partially comfortable and uncomfortable days for each 
of the four main beach vacation periods, based on results from multiple GCMs
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Source: Schulze, 2013


