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responsible for the development of selective solar absorber coatings
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– July - Dec 2008: Postdoc at Nelson Mandela Metropolitan University
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– MSc in 2005 in Physics from University of Johannesburg, South Africa

– B.Sc (Hons) in 2003 from former Rand Afrikaans University, South Africa
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Key Points
• The global offshore wind energy market is growing rapidly while the cost of the technology - involving

both shallow water 'fixed-bottom' and deeper water 'floating' substructures - is dropping significantly.

• South Africa has a significant shallow water and an abundant deep water offshore wind resource of

very high quality; initial offshore wind developments could be fixed-bottom, however, the newer 'floating'

substructure technologies will be necessary to fully utilize all the resources.

• Offshore wind may play a very crucial role in the accelerated de-carbonisation of the power system

and the large-scale production of hydrogen using desalinated sea water.

• Offshore wind could realistically only enter the local energy mix in the medium and long term, based

on typical project development timelines. In the short term, the necessary policy and regulatory environment

will need to be created. This is critical for the offshore wind industry, and government has a leading role to

play. To enable government for this role, there needs to be a suitable basis of knowledge that creates an

understanding of the extent of the opportunity.

• As a first step, a strategic feasibility study should be done to assess the practical issues involved in the

creation of an offshore wind market in South Africa. Detailed research is required to evaluate cost-benefits of

the technology and to assess the energy, regulatory, permitting, environment and social impacts. The

establishment of an offshore industry in South Africa is expected to lead to significant job creation, not only in

coastal areas, but also inland.

• Offshore wind could play a significant role in a ‘just transition’ from oil, gas, and coal and as such,

should be recognized as a strategic resource for future research and innovation and be incorporated

in South Africa’s Integrated Resource Plan if the techno-economics support such.
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CSIR MANDATE

“The objects of the CSIR are, through directed and particularly multi-

disciplinary research and technological innovation, to foster, in the 

national interest and in fields which in its opinion should receive 

preference, industrial and scientific development, either by itself or in 

co-operation with principals from the private or public sectors, and 

thereby to contribute to the improvement of the quality of life of the 

people of the Republic, and to perform any other functions that may be 

assigned to the CSIR by or under this Act.”

(Scientific Research Council Act 46 of 1988, amended by Act 27 of 2014)

CSIR mandate
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VISION

We are accelerators of socio-economic 

prosperity in South Africa through 

leading innovation

MISSION

Collaboratively innovating and localising 

technologies while providing knowledge 

solutions for the inclusive and sustainable

advancement of industry and society

Vision and mission



We excel at R&D and 

industrial innovation

solutions that address 

South Africa’s 

challenges. We are 

unashamedly 

passionate about the 

impact we make and 

pursue excellence in 

every facet of CSIR life.

We care about people –

our impact through 

innovation aims to 

improve lives. We 

respect each other’s 

diversity, and uphold 

the dignity of every 

person, regardless of 

culture or belief 

system. We treat our 

stakeholders the way 

we like to be treated.

People-centred Integrity Collaboration

We are keen to learn 

from one another and 

collaborate across the 

organisation and with 

external partners, to 

ensure our work has the 

best chance to 

innovate a better future 

for South Africans. 

We value integrity – in 

ourselves and in others. 

We are honest and fair

in how we work and how 

we engage the world 

around us. We respect 

the trust that our 

colleagues and our 

stakeholders place in us 

and commit to ethical 

decision-making, 

delivery and 

governance.

Excellence

Our core values are EPIC!
The CSIR pursues Excellence, celebrates People, personifies Integrity, and welcomes Collaboration.

Our values
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Growth 

Refers to inclusive and dual growth for the country and 

the CSIR. The CSIR will use its capabilities in e.g

skilled human capital and infrastructure to assist in 

growing the economy; but will also grow in the same, 

and other competencies to become a world-class 

organisation. Sustainability

Focuses on CSIR-developed technologies that lead to 

the advancement and sustainability of SA enterprises 

and the financial sustainability of the organisation in a 

resource-constrained environment
Impact 

Focuses on the commercialisation of our 

technologies and innovations for industrial 

development, as well as technology and knowledge 

transfer that enable a capable state

Relevance

Addresses the CSIR’s role in leading innovation to 

contribute to industrial development and our ability 

to deliver on our mandate

The CSIR strategic intent
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Conduct research, development and innovation of transformative 

technologies and accelerate their diffusion

Drive socioeconomic transformation through RD&I that supports the 

development of a capable state

Build and transform human capital and infrastructure

Collaboratively improve the competitiveness of high-impact industries 

to support South Africa’s re-industrialisation

Diversify income and maintain financial sustainability and

good governance

Strategic objectives
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Develop technologies to 

drive improved health 

outcomes and patient-centric 

healthcare delivery

The clusters are technology industry convergences that represent the CSIR’s strategic focus. 

They have been selected based on national priorities, potential for socioeconomic impact and the fourth industrial revolution. 

Establish state-of-the-art (bio)-

chemistry to drive local 

pharmaceutical and the  

broader chemical industries

Support the growth and 

revitalisation of the mining 

industry 

Innovate to strengthen  

primary production, agro-

processing and advance 

rural economies

Support the digitalisation of 

government, public institutions 

and private sectors

Enable South Africa to 

have an efficient, effective 

and integrated logistics 

sector

Build resilient defence and 

security capabilities to 

strengthen national security 

technology capacity

Future Production
Chemicals

Future Production

Manufacturing
Future Production

Mining

Advanced Agri & Food NextGen Health

NextGen Enterprises & 

Institutions

Defence & Security

SMART Places SMART Mobility

Effect smarter resource use, 

sustainable economic growth 

and smart infrastructure and 

service developments

Strengthen manufacturing 

value chain to enhance 

Industry Competitiveness 
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Technology – Sector Clusters
Positioned to drive SA’s industrialisation



Our NDP & AU agenda 2063 are well aligned with the SDGs 

contained in agenda 2030 
Seek to address the triple challenges of poverty, unemployment and in-equality



SDG 7 Mission statement: "Ensure access to affordable, 

reliable, sustainable and modern energy for all

https://www.google.com/search?client=firefox-b-e&sxsrf=AOaemvLiId4Kdpc1J35tsab-Mw_B0UaM0A:1632323484960&q=sustainable+development+goal+7+mission+statement&sa=X&ved=2ahUKEwi3z-rr7pLzAhXVoVwKHej1BscQ6BMoAHoECEYQAg
https://www.google.com/search?client=firefox-b-e&sxsrf=AOaemvLiId4Kdpc1J35tsab-Mw_B0UaM0A:1632323484960&q=sustainable&stick=H4sIAAAAAAAAAONgVuLQz9U3yMguLlnEyl1cWlySmJmXmJSTCgBKeG4lGgAAAA&sa=X&ved=2ahUKEwi3z-rr7pLzAhXVoVwKHej1BscQmxMoAXoECEYQAw


South Africa provides a country report reflecting on 

progress of our development trajectory…..



South Africa provides a Country report reflecting on 

progress of our development trajectory…..
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CSIR Energy Centre value chain
Value-chain logic, driven by end-user demand and system view

• Batteries

• Fuel cells

• Super capacitors

• Improving 

electrochemical 

properties used in 

storage systems

• Energy efficiency 

and demand 

shaping

• Energy 

meteorology

• Renewable energy 

technology

• Thermal energy 

storage and waste 

heat recovery

Technology-focussed 

Research Groups

End user-focussed 

Research Groups

System-focussed 

Research Group

• Energy 

modelling

• Energy System 

Design

• Energy System 

Operation

• Integration of 

VRE at all 

voltage levels 

and scales

Energy 

Supply & Demand
Energy Systems

Energy 

Industry

Living Energy Lab Platform

Real-world implementation of research programme

Electro-Chemical 

Energy 

Technologies

• Industrialisation support

• Socio-economic 

analysis

• Techno-economics

• SMME development

• Just transition

Testing, development, prototyping and field deployment of energy storage solutions

Technology 

performance 

and cost (today 

and future)

Products (hardware), 

solutions (software)

Industry demand / 
pull

System view on 

technologies →

user 

requirements
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8 +1 core Research Development and Innovation 

focus areas



The ESD RG has four focus areas: Solar PV, RE resource 

assessment & forecasting, DR, and Thermal Energy

• Energy Access
❑ UB Mini grid
❑ AUDA-NEPAD

• International co-operation
❑ Egypt-SA
❑ NREL
❑ Fraunhofer IEE
❑ GIZ

• Renewable Energy
❑ RE resource assessment
❑ Solar PV Wind Energy
❑ VRE forecasting
❑ RE Hydrogen
❑ RE Integration
❑ RE cooling & Heating
❑ Solar thermal

• Improve in Energy Efficiency
❑ Demand response
❑ Energy efficiency
❑ Thermal systems
❑ Thermal storage
❑ Waste-heat recovery

• Energy Services

1

2

3

4



Focus Areas of Energy Supply & Demand Research Group

Solar Energy
To carry out technology research on Solar PV technologies (Solar PV system modelling, failure 
analysis, quality and reliability research).

RE Resource assessment & Supply Forecasting
Mapping the South African Wind Energy Resource and benchmark the Global Wind Atlas, 
conducting wind energy technologies (Remote wind sensing services, small scale wind 
energy) as well as Solar and wind forecasting (week-ahead, day-ahead, intra-day), new 
profession of Energy Meteorologists; long-term forecasting

Thermal Energy
Identify key research areas for conducting thermal energy research and laboratory 
development

Energy Efficiency & Demand Response
Demand Assessments in End-use Sectors: detailed assessment of current energy end-use 
across all end-use sectors; Demand-Shaping Technologies: technical assessments, 
development, testing and demonstration of emerging Demand Shaping solutions and 
technologies.  

1

2

3

4



20

Content

• CSIR at a glance

• Status of Wind Generation
▪ Why offshore wind?

▪ Global Context

▪ RSA Context

▪ Offshore wind technology

• RSA Offshore Wind Generation Potential 

• CSIR capabilities and work to date

• Recommendations



21

Offshore wind turbine structures depends on water

depth
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Types of offshore wind turbine foundations (mature)

Source: https://tethys.pnnl.gov/technology/fixed-offshore-wind

Monopile and tripod/jacketfoundations are currently proven technologies. Floating structures have been using three main types of foundations, which are 

adapted from theoil and gas industry: the Tension Leg Platform (TLP), semi-submersible (Semi-sub), and Spar Buoy (Spar).
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Floating wind foundations (emerging)

• 2009 first turbine in Norway

• Opens up a truly global market, notably W Coast US, Japan and S Africa

• 2017 first array (5 turbines) in Scotland
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Why offshore wind?

1. The best wind in the world
• Stronger wind; offshore 8.5-10+m/s v onshore 6.5-9m/s = 50% more power
• Larger, more efficient wind farms e.g. 10-15MW turbines, 300-1500MW farms, net 

capacity factor approx 50%

2. Plentiful, national resource
• RSA  offshore wind potential … “equivalent to 8 times the electricity needs of the 

nation”

• South Africa has an annual offshore wind energy production potential of 44,52 
terawatt-hours (TWh) of electricity if wind turbines were to be installed in 
shallow waters (depths of less than 50 m) and

• 2 387,08 TWh with wind turbines in deeper waters (depths less than 1 000 m).

3. Low development risk
• Low visual impact, 8-25+km from shore
• In UK 54 projects have been consented, 39 of which are now operational, with only 

3 projects rejected

4. Benign
• “What consumes, pollutes…”
• Near zero carbon footprint, nil air pollution, nil water footprint

Page 24 of 18
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Offshore wind set to become a major part of the energy mix

Source: IEA (2019)  Offshore Wind Outlook 2019, Aker offshore wind, own analysis
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How does a wind turbine work?
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Renewables are expected to constitute ~ 60% of global

electricity generation by 2050

Source: Bloomberg New Energy Finance
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Solar and wind power technologies became the economic 

backbone of the energy transition

Source: IRENA (2021), Renewable Power Generation Costs in 2020, International Renewable Energy Agency, Abu Dhabi. 
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Installed global offshore wind reached 35.3 GW by the end of 

2019 (6.1 GW of new capacity) … mostly in China and Europe

Source: GWEC Market Intelligence, March 2020

New installations offshore (%)

Total installations offshore (%)

Global market status



30

Cumulative offshore wind capacity has increased eleven-fold 

between 2010 to 2020, from 3.1 GW to 34.4 GW

Source: IRENA (2021), Renewable Power Generation Costs in 2020, International Renewable Energy Agency, Abu Dhabi. 

Historic development of total installations (GW)
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Levelised cost of electricity from offshore wind

The cost of power from offshore wind has fallen dramatically, 

to just a third of 8 years ago
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Offshore wind is growing fast around the world 

Annual installations
GW

• 35GW now, 230GW by 2030, 1400GW by 2050

• Investment of over $3tn by 2050

• In established markets and progressively in emerging markets
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IRENA’s predicted that 2,000 GW of offshore wind will be required to 

achieve carbon neutrality and sustain a Paris-compliant pathway



Experts anticipate substantial cost reductions for onshore, 

fixed-bottom offshore, and floating offshore wind power, but 

there is considerable uncertainty in those future costs

Source: https://www.renewableenergyworld.com/wind-power/wind-power-experts-expect-wind-energy-costs-to-decline-up-to-35-by-2035/#gref



Estimated change in levelized costs varies across all three 

future-cost scenarios, there is substantial room for 

continued improvement

Source: https://www.renewableenergyworld.com/wind-power/wind-power-experts-expect-wind-energy-costs-to-decline-up-to-35-by-2035/#gref
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To assess locational and economic potential, detailed 

country-specific work is required

Source: ESMAP. 2019. Going Global: Expanding Offshore Wind to Emerging Markets. Washington, DC: World Bank.



What is the real cost of offshore wind? A macro-economic 

viewpoint

Source: Siemens (2014), A macro-economic viewpoint: What is the real cost of offshore wind?

• Levelised Cost of Energy 

(LCOE): only provides the 

cost to the farm owner, not 

the cost to society

• Societies Cost of Electricity 

(SCOE)



UK’s example: Offshore has the lowest SCOE

Source: Siemens (2014), A macro-economic viewpoint: What is the real cost of offshore wind?



Boost the economy – create jobs

• Offshore wind has shown to 
boost the economy because 
it create jobs.

• In the Europe for example, 
25% of jobs within the wind 
industry are in offshore wind. 

• In the Europe, from 2011 to 
2019, the number of jobs in 
offshore wind are between 
247-300 thousands.

• Number of jobs are 
forecasted to 450 thousand 
by 2030 so the is a high 
chance that it will create job 
opportunities in South Africa 

Source: Deloitte for Wind Europe, 

120 122 109 116 120 116 121 126 140

136 146
138 141 148 147 151 154

161
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20132011 2012 2014 2015 20192016 2017 2018

256
269

247 256
268 273 280

301

Direct

Indirect

European jobs in offshore wind



Power-to-X will offering further market growth opportunity

for offshore wind

Source: IRENA, 2018a

Power-to-X : Integration of renewable energy into end-uses 
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Drivers require a global energy transition: Natural resources are finite, CO2

emissions need to be capped and energy poverty has to be resolved
Needs to be considered in our local context and the National Development Plan

Sources: WEC; BCG; CSIR analysis, National Development Plan

Today

300 yrs

Regulatory/policy pressurePrice pressure

Oil

Gas

Coal

(140 to 300 yrs)

(60-100 yrs)

(40 – 60 yrs)

Resources

Reserves

Resources are finite

CO2 emissions 

reduction 

NDP Vision 2030

Reliable and efficient 

energy service at 

competitive rates, while 

supporting economic growth 

through job creation

Social Equity through 

expanded access to 

energy at affordable 

tariffs and targeted, 

sustainable subsidies for 

needy households

Environmental sustainability 

through efforts to reduce 

pollution and mitigate the 

effects of climate change

Wind and  solar 

resource Energy poverty

4



Full sector: Energy mix is dominated by coal combined with 

a significant reliance on oil & liquid fuel imports

Research ongoing within CSIR on 
full-sector energy modelling 
frameworks - exploring long-term 
sector-coupling pathways

5
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In 2013 the majority of the power stations are located in the

coal regions dominated by Mpumalanga

Sources: Eskom; CSIR

2013

7



By 2018 substantial geographic shifts are visible due to

spatial deployment of new renewable energy plants

Sources: Eskom; CSIR

2018

8
CLASSIFIED
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In 2020, coal dominated at 184 TWh of the 221 TWh of total

load whilst PV, wind and CSP contributed 12.4 TWh (5.6%)
Actuals captured in wholesale market for Jan-Dec 2020 (i.e. without self-consumption of embedded plants)

Diesel 
+ Gas

Pumped 
Storage

HydroNuclear

Annual
electricity

in TWh

Solar PVCoal Imports, 
Other

Wind CSP System 
Load 

(domestic 
& export 

load)

Pump 
load

DSR

6.6
(3.0%)

184.4
(84.1%)

-6.9
(-3.1%)

11.5
(5.3%)

1.9
(0.9%)

0.8
(0.3%)

5.1
(2.3%)

10.0
(4.6%)

4.1
(1.9%)

1.6
(0.7%)

1.4
(0.7%) 220.6

Notes: Wind includes Eskom’s Sere wind farm (100 MW). Wind and solar PV energy excludes curtailment and is thus lower than actual wind and solar PV generation. PS = pumped storage
Demand Side Response (DSR) = Interruptible load supply (ILS) + manual load reduction (MLR) + Interruption of Supply (IOS)
Sources: Eskom



Conceptual (20xx): Clean electricity coupled to other 

sectors enabling transition to sustainable energy sector
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South Africa’s has a world class offshore wind resource

South African offshore wind capacity estimated at 645 GW

Fixed technology is 57 GW (Area = 17 554 km²); Floating is 

588 GW (Area = 272 475 km²)

Opportunity for further strategic research….
Source: World Bank Group, 2020. Offshore Wind Technical Potential in South Africa; Gordon Rae and Gareth Erfort, Journal of Energy in Southern Africa 

31(4):26–42( https://journals.assaf.org.za/index.php/jesa/article/view/7940)

Offshore wind energy SA's untapped renewable resource

Most suitable regions for the development of offshore wind energy are

Richards Bay (within the 10 km coastline buffer & approximately 15 km

offshore south of Richard Bay), Durban (within the 10 km buffer &

approximately 25 km offshore of KwaDukuza) and Struisbaai (within the

10 km buffer zone & approximately 15 km offshore).

https://journals.assaf.org.za/index.php/jesa/article/view/7940
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High potential project areas for offshore wind development

Source: Home — REZoning Web (energydata.info)

https://rezoning.energydata.info/
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Coastal load centres are close to offshore wind sites

Source: https://www.grida.no/resources/7829

• Windy onshore sites are not 

close to coastal load centers

• The electric utility grid cannot 

be easily set up for interstate 

electric transmission 

• Load centers are close to the 

offshore wind sites

https://www.grida.no/resources/7829


Installing Offshore close to the coastal load center's may 

reduce transmission costs?

Source :Eskom, Transmission development plan 2016-2025 (file:///C:/Users/KRoro/AppData/Local/Temp/TransDevPlan2016-2025Brochure.pdf)

file:///C:/Users/KRoro/AppData/Local/Temp/TransDevPlan2016-2025Brochure.pdf


Partners
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CSIR can support sustained growth of the offshore wind sector by 

accelerating the route to market of new innovative tools and technologies 

that address industry challenges in the short, medium and long term

The “value addition” at each stage of the supply chain…

Cost breakdown structure (CBS) for offshore wind farms
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CSIR wind resource assessment and decision support

• Equipment:

o 10m wind measurement mast

o Zephir ZX300 continuous wave Lidar

o Windcube V2 pulsed Doppler Lidar

• Resource assessment, AEP estimates  and wind 

farm layouts, with WAsP
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Inputs Activities Outputs Outcomes Impact

Supporting libraries/ 

algorithms/solvers
(Python, R, Julia, others)

Team of 

expert/experienced CSIR 

energy planners

Internal funding 
(CSIR)

Targeted engagements  
(policymakers, funders, 

industry/customers)

Long-term energy 

modelling services 
(power sector, full-sector)

Hosting platforms
(modelling frameworks)

Capacity 

building/partnering 
(public sector & user community)

Novel 

visualisation/interactivity
(geospatial, temporal, story-telling)

Reliable and periodic 

energy technology datasets 
(supply, demand, networks)

Informed least-cost/least-

regret state policy 

decisions
(policy and master planning)

Informed enterprises 
(operational, existential and 

tactical energy strategies)

Informed national 

research agenda
(decision support, technology, 

HCD)

User communities 

created (further develop 

modelling frameworks)

Capable workforce of the 

future across Africa 
(energy planning)

Sustainable energy 

futures (low-carbon)

Least-cost energy 

systems

Competitive industries 

enabling a growing 

economy

Increased investment in 

energy infrastructure 
(appropriate, location)

Modelling software
(open and commercial)

External funding 
(public, industry, partners, crowd)

Student pipeline 
(interns, GiTs)

Publications
(working papers, articles, reports, 

conferences, webinars, slide 

decks)

Reduced harmful 

emissions 
(CO2, SOx, NOx, PM)

Long-term full-sector 

energy pathways 
(national, provincial, local)

General engagements 
(public, industry/customers, 

community)

Updated technology cost 

trajectories

Full energy sector futures 
(scenarios)

Knowledge exchanges 
(local/international)

Further capacitated CSIR 

team

Power sector futures
(scenarios, incl. locational benefits)

Energy balances 
(rationalised and visualised)

Informed research 

agenda
(CSIR, RSA, Africa)

Increased employment 

potential

Health benefits for local 

communities

Computing infrastructure
(hardware, virtual)

Published power sector 

modelling frameworks

Energy technology 

datasets (international, domestic)

Open full-sector energy 

modelling frameworks

Long-term power sector 

pathways 
(national, provincial, local)

CSIR Energy Systems – Energy planning and modelling 

of offshore wind

Energy planning tools and frameworks for Sustainable Energy Futures
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CSIR Numerical Modelling

• Wave climate modelling for offshore applications

• Development of virtual wave buoys

• Forecasting

• Mooring forces

Example of wave climate modelling
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CSIR Data collection

• Marine data 
collection for: 

➢ application in 
modelling

➢ determining 
design criteria

➢ extreme analysis

➢ decision support
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CSIR Physical modelling

• Force measurement 

(wave forces on 

structures)

• Stability studies

• Mooring forces
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• Desalination and other coastal/marine infrastructure development including 

offshore wind for colocation with green hydrogen and desalination

• Strategic planning: Geospatial approaches supporting large scale planning, 

mapping of environmental criteria and marine spatial planning

• Detailed prefeasibility

• Pollution assessment and monitoring

CSIR Environmental services

CSIR has a solid track record in opps & constraints analysis from the REDZs, 
electricity corridor planning, planning proposed mariculture development zones, 
etc.



CSIR REDZs, Grid corridors and gas pipeline SEA 
Existing strategic energy planning conducted by CSIR for government

• 11 Renewable Energy 

Development Zones 

gazetted

• 7 powerline corridors 

gazetted

• Gas pipeline SEA 

completed (for 

transmission of 

methane) for nine gas 

corridors and gazetted

in February 2021 –

could be expanded to 

include hydrogen

• Generic EMPr for gas 

pipeline development 

produced by CSIR and 

gazetted in April 2021 

→ to improve 

consistency and 

efficiency
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CSIR Just Energy Transition Research



CSIR can support sustained growth of the offshore wind sector by 

accelerating the route to market of new innovative tools and technologies 

that address industry challenges in the short, medium and long term

Developing 

Consenting
Manufacturing

Transport

to base

Port 
management 
& Load-out 

Installations
Operation & 
Maintenance

Decommissioning

Sub-structure 
design for 
optimized 
installations 
and O&M

Lifecycle 
economic and 
logistic 
modelling

Environment 
impact 
assessment

The “value addition” at each stage of the supply 

chain…

GIS tool for 
transport & 
port structures

Component 
transport 
logistics

Port 
management

New methods 
for improved 
load-out from 
port

Assessment of 
opportunities 
for super ports

Ship simulation 
of load-out, 
harbor 
maneuvering & 
installations

New vessels & 
access systems

Re-powering 
turbines/re-
cycling/decom
missioning 
equipment’s & 
methods
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CSIR present work: Scoping Opportunity for Offshore Wind to

assess practical potential for offshore wind in South Africa

The World Bank Group, through the 

Global Wind Energy Council (GWEC), 

established a programme that aims to 

fast-track the expansion of offshore 

wind power in developing countries 

and provide technical assistance to 

these countries. The GWEC 

approached the CSIR to form a 

partnership in joining this programme.

The CSIR in partnership with the WBG 

and other key stakeholders is currently 

conducting opportunity scoping study 

to position for future opportunities in 

this space.



67

CSIR present work: A preliminary assessment of the

potential benefits of offshore wind for South Africa

• Question 1: What are the benefits of 

onshore versus offshore wind power  (in 

general with reference to South Africa 

where possible)?

• Question 2: Is offshore wind a feasible and 

desirable option to pursue in South Africa in 

the short, medium and long term?

• Question 3: At what point might South 

Africa pursue offshore wind 

(e.g. after installation of x MW of onshore?

• Question 4: What would need to be put 

into place to get it off the ground?
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Content

• Status of Wind Generation

• RSA Offshore Wind Generation Potential 

• CSIR capabilities and work to date

• Recommendations



Recommendations and Observations

• Government will play crucial role in the successful establishment of an offshore wind
industry South Africa, there needs to be a suitable basis of knowledge that creates an
understanding of the extent of the opportunity. Such a basis would mobilise state resources
to further develop the potential market

• As a first step, a strategic feasibility study should be done to assess the practical
issues involved in the creation of an offshore wind market in South Africa. Detailed
research is required to evaluate cost-benefits of the technology and to assess the energy,
regulatory, permitting, environment and social impacts

• The benefits to local communities and the South African economy also need to be
quantified including offshore wind’s job creation potential

• Offshore wind should be recognized as a strategic resource for future research and
innovation and incorporated in South Africa’s Integrated Resource Plan

• The offshore wind resource should be quantified to boost investor confidence. To this
end, the resource quality of potential sites must be measured, and the environmental and
social impacts assessed to select the best sites. This can be followed by a feasibility study
focusing on different technical aspects such as the coastal, wind and seabed characteristics

• It is recommended that a central body be established to assist with the development of the
industry in South Africa and given the capabilities that exist within the CSIR, the
organization is well positions to lead such initiatives on behalf of RSA



Thank you

Dr Kittessa Roro
RGL: Energy Supply & Demand Research Group
CSIR Energy Centre
E-mail: Kroro@csir.co.za
Cell:0825495131

mailto:Kroro@csir.co.za


Stakeholders

Category South Africa
Seabed Owner / Landlord The South Africa Government as Custodian, National Ports Authority

Department of Transport, Maritime Branch, SAMSA, The International Seabed Authority (200 
NM without Continental Shelf, 350 NM with Continental shelf) offshore HIGH Seas

Offshore Regulator South African Maritime Safety Authority (SAMSA), DEFF, Ports Regulator
Government Department Department of Science & Innovation; Department of Minerals & Energy; Department of Trade 

and Industry; Department of Transport; Maritime Branch; Department of Environment, Forestry 
and Fisheries, Department of Public Works and Infrastructure, Department of Public Enterprises, 
Department of Telecommunications

Consenting Authority Department of Environment, Forestry and Fisheries
Department of Transport, Maritime Branch, Department of Trade and Industry, Department of 
Telecommunications

Fishing Industry Body Responsible Fisheries Alliance (RFA), Fish SA, SAPFIA, SACRAA

Devolved Government Regulators Single Transport Regulator (Inland Waters Authority), the Ports Regulator of South Africa, 
SAMSA, the International Trade Administration Commission

Devolved Government 
Departments

Department of Transport: Maritime Branch, Department of Trade and Industry

Members of Parliament Political Parties, MPs, MEPs.
Local Planning Authorities Department of Public Works and Infrastructure, Department of Transport, Maritime Branch, 

Department of Public Enterprises, District Municipalities
Statutory Nature Conservation 
Body

South African Maritime Safety Authority (SAMSA), Transnet, South African Navy Hydrographic 
Office (SANHO)
DEFF

Safety of Navigation Stakeholders South African Maritime Safety Authority (SAMSA), Transnet Ports Authority, Maritime Search 
and Rescue Coordination Centre, SAPS (within 12 NM), Department of Public Works and 
Instructure, Fish SA, SAPFIA, SACRAA, SeaCOM, 2Africa

Defence Stakeholders Department of Defence; Maritime Security Council, Joint Security Cluster, SAPS (within 12NM), 
Telkom, Sentech, SeaCOM, 2Africa, Transnet National Ports Authority (ISPS)



Stakeholders

Category South Africa
Grid Eskom
Aviation Stakeholders Civil Aviation Authority, South Africa Air Force
Navigational Aid Stakeholders South African Maritime Safety Authority (SAMSA), Transnet National Port Authority, Department 

of Transport, Maritime Branch, Department of Public Works and Infrastructure, Maritime Search 
and Rescue Coordination Centre, Transnet Ports Terminals, Telkom, Sentech, SAPFIA, SACRAA, 
SeaCOM, 2Africa

Fishing Stakeholders Responsible Fisheries Alliance (RFA), BirdLife South Africa, Fish SA, SAPFIA, SACRAA
Private Fishing Companies, Worldwide Fund for Nature- South Africa (WWF), Export Credit 
Agency South Africa, Export Credit Insurance Cooperation South Africa, SARS (Customs & 
Excise), Perishable Product Export Control Board, Department of Public Works and 
Infrastructure, Telkom, Sentech, SeaCOM, 2Africa

Ornithological Stakeholders BirdLife South Africa, Worldwide Fund for Nature- South Africa (WWF), The Southern African 
Foundation for the Conservation of Coastal Birds (SANCCOB)

Heritage Stakeholders South African Heritage Resource Agency, National Trust, UNESCO, Council of Traditional Leaders
Environment Stakeholders Worldwide Fund for Nature- South Africa (WWF), Department of Environment, Forestry and 

Fisheries, Fish SA
SAMSA, Department of Transport, Maritime Branch, Department of Public Works and 
Infrastructure, SAPFIA, SACRAA, SeaCOM, 2Africa

Renewables Industry Bodies South African Wind Energy Association,
NERSA 

Shipping Stakeholders Department of Transport, Maritime Branch, Shipping Lines, Freight Forwarders and Cargo 
Clearance, SARS (Customs & Excise), Domestic Transport and Facility Providers, Export Credit 
Agency South Africa, SARS (Customs & Excise), Export Credit Insurance Cooperation South 
Africa, Perishable Product Export Control Board, Department of Trade and industry, Transnet 
Ports Terminals, Telkom, Sentech, SeaCOM, 2Africa, GISIS, AIS

Lawmakers Portfolio Minsters of government departments
Onshore Landowners State Custodian, Transnet National Ports Authority, Department of Public Works and 

Infrastructure, SARS (Bonded Facility under Customs & Excise)
Anti Groups / Pressure Groups



Boost the economy - contribute to the GDP

• Wind industry also shown to 
have contribution to the GDP

• In Europe, the wind industry 
has a turnover close to 60 
bn/year of which 65% 
contributes to the GDP

• For each new GW of offshore 
wind installed, €2.1 bn is 
added to the EU economy

• Contribution per GW is 
expected to continue even with 
future project cost reductions

• If offshore is installed in South 
Africa, it will help the economy 
by contributing to the GDP
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CSIR large scale desalination for green hydrogen 

production

Water for coastal hydrogen production

• Potential for large-scale desalination (powered by renewable 

energy) that uses SeaWater reverse Osmosis to supply 

hydrogen production plants as well as provide drinking water to 

coastal metros in water scarce areas (e.g. Cape Town/Saldanha 

area and Gqeberha/Nelson Mandela Bay metro)

• CSIR has undertaken all Environmental Assessments for large-

scale seawater desalination plants in southern Africa (Namibia 

and SA) in past 10 years, including recent studies for Saldanha, 

City of Cape Town and Umgeni Water.

• Link to IDZ/SEZ’s such as Coega and Saldanha.

Water for inland hydrogen production

• CSIR expertise in use of reverse osmosis (RO) for treatment of mine 

water leading to co-benefits of solving water pollution problems and 

generating green hydrogen



Location of nine strategic gas pipeline corridors


