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1. Purpose 

 

The National Department of Environmental Affairs (DEA) appointed the Council of Scientific and 

Industrial Research (CSIR), to undertake the Phase 2 Strategic Environmental Assessment (SEA) for 

the effective and efficient roll-out of large scale wind and solar development in South Africa. Phase 2 

of the SEA follows on from the recently completed Phase 1 Wind and Solar SEA which identified 8 

Renewable Energy Development Zones (REDZs) in South Africa and was approved for gazette in 

February 2016 and went out for public comments in April 2017.  

Much like its predecessor, Phase 2 of the Wind and Solar PV SEA aims to identify geographical areas 

best suited for the roll-out of wind and solar PV energy projects. It is envisaged that wind and solar 

PV development will be incentivised and streamlined in the REDZs. The SEA process also provides a 

platform for coordination between the various authorities responsible for issuing authorisations, 

permits or consents and thereby allows for a more streamlined environmental authorisation 

process. 

The focus areas identified in this document are the result of the environmental, engineering and 

socio economic considerations overlay. Following comments during this 30 day period will be refined 

to form a second draft focus areas where further investigation which will entail the refinement of 

these study areas through specialist assessments. Refinement of the areas includes the possible 

enlargement, reduction or elimination of the identified study areas. 

The purpose of this document is to provide clear and transparent information on the process 

followed to identify the first draft focus areas and the spatial datasets that were considered as part 

of the Phase 2 of the Wind and Solar PV Strategic Environmental Assessment for public comment. 

2. Background Information  

 

2.1. Objective of the Phase 2 of the Wind and Solar PV Strategic Environmental 

Assessment 

The DEA has committed to contribute to the implementation of the National Development Plan 
and National Infrastructure Plan by undertaking SEA to identify adaptive processes that integrate the 
regulatory environmental requirements for Strategic Integrated Projects1 (SIPs) while safeguarding 
the environment. The first iteration of the wind and solar photovoltaic (PV) SEA was accordingly 
commissioned by DEA in 2013, in support of SIP 8, which aims to facilitate the implementation 
of sustainable green energy initiatives. 
 
The SEA identified areas where large scale wind and solar PV energy facilities can be developed in a 
manner that limits significant negative impacts on the environment, while yielding the highest 
possible socio-economic benefits to the country. These areas are referred to as  REDZs.  
 
The REDZs also provide priority areas for investment into the electricity grid for which a Strategic 
Environmental Assessment was also commissioned in 2014, namely the Electricity Grid 

                                                           
1
 http://www.economic.gov.za/picc/sips-chairpersons 

http://www.gov.za/issues/national-infrastructure-plan


 
 

Infrastructure (EGI) SEA. The EGI SEA identified power corridors that will enable the efficient and 
effective expansion of key strategic transmission infrastructure designed to satisfy national 
transmission requirements up to 2040.  
 
The gazetting of the outputs of these two SEAs (as illustrated in Figure 1) was approved by Cabinet 
on 17 February 20162. 
 

 
Figure 1: REDZs and Power corridors 

  
Phase 2 of the wind and solar PV Strategic Environmental Assessment has recently been 
commissioned by DEA in order to identify additional REDZs and to review the four tiers sensitivity 
maps prepared during Phase 1 based on most recent and publicly available datasets for the strategic 
issues considered for the existing REDZs at national scale. This process will aim to provide additional 
anchor points for grid expansion and provide dedicated energy generation areas from which 
electricity must be collected, thereby allowing strategic investment. 
 
The overall objective of this SEA is the identification of new REDZs to allow for the efficient and 
effective implementation of wind and solar photovoltaic energy projects within the timeframes that 
ƳŜŜǘ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ Ŏƻmmitments and provides energy security for South Africa as 
well as the use of most recent existing scientific information to assist government in creating a 
framework and guiding principles that will inform responsible decision-making for the development 
of renewable energy in South Africa.   
 

                                                           
2
 http://www.gov.za/speeches/statement-cabinet-meeting-17-february-2016-18-feb-2016-0000 

https://redzs.csir.co.za/wp-content/uploads/2011/09/REDZs-and-EGI-home-page_resized.jpg


 
 

2.2. Project team and roles for the Wind and Solar PV Strategic Environmental 

Assessment 

 
The Project team is constituted of two South African Science Councils: 
 

¶ The Council for Scientific and Industrial Research (CSIR) 
CSIR is one of the leading scientific and technology research, development and implementation 
councils in Africa. Constituted by Scientific Research Council Act (Act 46 of 1988, as amended by 
Act 71 of 1990) as a science council, the CSIR undertakes directed and multidisciplinary research, 
technological innovation as well as industrial and scientific development to improve the quality 
ƻŦ ƭƛŦŜ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǇŜƻǇƭŜΦ ¢ǿƻ ŘŜǇŀǊǘƳŜƴǘǎ ƻŦ ǘƘŜ /{Lw ŀǊŜ ǿƻǊƪƛƴƎ ǘƻƎŜǘƘŜǊ ƻƴ ǘƘŜ 
Strategic Environmental Assessment, namely the Environmental Management Services of the 
CSIR: Implementation Unit and the Spatial Planning and Systems unit of the CSIR: Built 
Environment. http://www.csir.co.za/ 
 

¶ The South African National Biodiversity Institute (SANBI) 
SANBI conducts research, as well as monitors and reports on the state of biodiversity in South 
Africa. The institute provides knowledge and information, planning and policy advice, and best-
practice management models in partnership with stakeholders. http://www.sanbi.org/ 

 
The Strategic Environmental Assessment will be governed by a Project Steering Committee 
(PSC) and an Expert Reference Group (ERG) which broadly reflect the interest of the South African 
public. The PSC includes the Presidential Infrastructure Coordinating Commission (PICC), the 
Department of Environmental Affairs (DEA), the Department of Energy (DoE), the Department of 
Agriculture, Forestry and Fisheries (DAFF), the Department of Water and Sanitation (DWS), the 
Department of Defence (DoD), the Department of Mineral Resources (DMR), the Department of 
Public Enterprises (DPE), the Department of Rural Development and Land Reform (DRDLR), the 
Department of Trade and Industry (DTI), and the Provincial Governments, the South African Air 
Force, the South African National Defence Force (SANDF). The ERG consists of the PSC members as 
well as Independent Power Producer (IPP) Office, ESKOM, Council for Geosciences (CGS), Square 
Kilometre Array South Africa (SKA), South African Civil Aviation Authority (CAA), Endangered Wildlife 
Trust (EWT), Cape Nature, South African National Energy Development Institute (SANEDI),  World 
Bank , representatives from the renewable energy industry, active NGOs, vertical tiers of 
government i.e. from national to local representation, South African Local Government Association 
(SALGA) and experts from research institutions. 
 
Two experts working groups were created to guide and advise the Strategic Environmental 
Assessment process and outputs: 

¶ A conservation experts working group, including representatives of Birdlife SA, the South 
African Heritage Resource Association (SAHRA), University of Cape Town Animal 
Demography Unit (ADU), South African Bat Assessment Association (SABAA), Overberg 
Renosterveld Trust, SANBI, Cape Nature. EWT and WWF SA; and 

¶ An industry experts working group, including representatives of South African Wind Energy 
Association (SAWEA), South African Photovoltaic Industry Association  (SAPVIA), IPP Office, 
CSIR Energy Centre, DoE and Eskom.  

 
The purpose of these working groups is to have more focused discussions and receive technical 
inputs from experts in the respective fields, in order to obtain up to date and precise 
information/data and refine the outputs of the analysis performed during the SEA process.  
 

http://www.csir.co.za/
http://www.sanbi.org/


 
 

The Strategic Environmental Assessment will undertake an assessment of all technical, social, 
economic and biophysical risks and opportunities (strategic Issues) of the renewable energy industry 
in South Africa in order to identify the most suitable areas for the development of wind and solar PV 
energy facilities. Each strategic Issue will be addressed by a Multi-Author Team.  
 
The Multi-Author Team concept relies on two principles: 1) that each Strategic Issue is addressed by 
a team of Authors, each a recognised expert or knowledgeable person; and 2) that remuneration is 
based on covering expenses rather than at a level that could be reasonably construed to constitute 
an inducement to give a biased finding. Authors comprising the Multi-Author Teams within the 
specified Strategic Issues will require acknowledged expertise and will be drawn from a broad range 
of sectors such as research institutions, government, NGOs, universities, the renewable energy 
sector, etc. and across different regions of South Africa to ensure a broad balance of interest is 
represented through the reporting structures.  
 
Figure 2 presents an overview of the key stakeholders involved in the SEA process and their 
respective roles. 
 

 
 

Figure 2: Strategic Environmental Assessment Project team, Strategic Environmental Assessment Governance structures, 
Strategic Environmental Assessment experts and roles 

 
 

2.3. Methodology for the Phase 2 of the Wind and Solar PV Strategic Environmental 

Assessment 

 
In consultation with various stakeholders, the CSIR SEA team has identified and mapped the first 
draft Focus Areas. These represent areas with high development potential and are characterised by 
economically feasible levels of solar irradiation, suitable wind speeds, lack of critical environmental 
features and suitable socio-economic criteria. The current land uses in these areas have been 
identified and a general impression of their environmental state has been documented and mapped. 



 
 

The criteria that were used for the environmental and technical constraint mapping as well as the 
socio-economic activity index mapping can be found in section 4 of this report.  
 
The approach and timeframe planned for Phase 2 of the wind and solar PV Strategic Environmental 
Assessment is illustrated in Figure 3 and summarized below.  
 

1. The first draft focus areas were delineated based on environmental, technical and socio-
economic criteria which were consulted with various stakeholders. The positive mapping 
(technical), negative mapping (environmental) and socio economic mapping processes are 
described in details in section 4 of this report.  

2. The public will be invited to review and comment on the first draft of the Focus Areas for a 
period of 30 calendar days from the 21 August 2017 until the 22 September 2017.  

3. A refinement of the first draft focus areas will be done based on the comments and 
additional inputs received during the public consultation period which will close on the 22 
September 2017.  

4. A four tiers sensitivity map based on desktop mapping of the environmental sensitivities of 
features in various fields with respect to wind and solar PV energy developments will be 
created. The four tiers mapping will be done in collaboration with SANBI at national scale 
(άwall to wall four tiers mapping); 

5. Multi-author teams will be convened to assess the second draft focus areas following the 
refinement of the first draft focus areas based on public consultation. The multi author 
specialist teams will be convened for each respective field of study which constitute a 
άstrategic issueέ ŦƻǊ ǘƘŜ {9!Φ  

6. A survey will then be conducted amongst the renewable energy industry and amongst 
conservation organisations to obtain additional inputs on the second draft focus areas to 
verify (1) alignment with industry development potential, and (2) alignment with national 
and provincial conservation targets; 

7. The outputs of the Multi-author teamsΩ ŀǎǎŜǎǎƳŜƴǘǎ ŀƴŘ ƛƴǇǳǘǎ ŦǊƻƳ ǘƘŜ ƛƴŘǳǎǘǊȅ and 
conservation organisations will be used to refine and update the second draft focus areas 
(third draft focus areas).  

8. The public will then be invited to review and comment on the third draft focus areas for a 
period of 30 calendar days in the first quarter of 2018 (dates to be confirmed).  

9. A refinement of the third draft focus areas will be done based on the comments and 
additional inputs received during the public consultation period during the first quarter of 
2018 (dates to be confirmed).  

10. The SEA report including details on the process, milestones, consultation and outputs of the 
SEA will be submitted to DEA, together with supporting documents and spatial datasets to 
be uploaded onto the web-based DEA screening tool. This step will constitute the final hand-
over of the project outputs to DEA. 

11. DEA will then be responsible for the implementation of the outputs of the SEA and will 
publish the third draft and final focus areas (new REDZs) in a gazette and request the public 
to review and comment as part of a formal gazetting process (dates to be confirmed). 

 
 
 
 
  



 
 

 

 

 
 
 
Figure 3: Timeframe and milestones of Phase 2 wind and solar PV SEA 

 
  



 
 

The immediate next steps which shall be followed in the SEA are therefore:  
 

12. Public consultation on the first draft Focus Areas for 30 days to enable stakeholders to 
review and comment on the identified areas, the process followed and the data used for the 
mapping exercises. The review and comment period will occur from the Monday 21 August 
2017 to the Friday 22 September 2017. Stakeholders are invited to submit comments on the 
web-based project site and to send additional documents and datasets for consideration 
during the refinement of the first draft focus areas;  

13. Four tiers desktop mapping of the environmental sensitivities of features in various fields 
with respect to wind and solar PV energy developments. The four tiers mapping will be done 
in collaboration with SANBI at national scale (άwall to wall four tiers mapping); 

14. The identification of multi author specialist teams to assess the second draft focus areas 
following the refinement of the first draft focus areas based on public consultation. The 
multi author specialist teams will be convened for each respective field of study which 
constitute a άstrategic issueέ for the SEA. The multi author specialist teams will review and 
confirm the sensitivities and buffers identified during the four tiers desktop mapping within 
the second draft focus areas as well as provide inputs on cumulative assessment taking into 
consideration all focus areas identified for this SEA as well as existing renewable energy 
facilities and existing REDZs. The protocols which were prepared during Phase 1 of the wind 
and solar PV SEA will be discussed with the multi author specialist teams to ensure that best 
practice and most recent guidelines are prescribed for the required specialist fieldwork and 
site assessment in these focus areas. 

 
 

2.4. Consultation for the Phase 2 of the Wind and Solar PV Strategic Environmental 

Assessment 

 
A SEA project website has been created at the inception of the Phase 1 of the SEA and can be 
accessed at the following address: https://redzs.csir.co.za/. Stakeholders are invited to register as 
interest and affected parties using an online registration tool designed to capture stakeholders 
contact details. The website contains all relevant information on the SEA as well as the latest 
presentations and datasets related to the SEA. It is beneficial for stakeholders to register on this site 
to keep up to date with the SEA process and outcomes.  
 
The outputs of the Strategic Environmental Assessment will be characterised by an extensive, 
transparent consultation and review process by both experts and stakeholders. The first comment 
and review period which will take place from 21 August ς 22 September is organised for the 
consultation of government, conservation agencies, experts and stakeholders on the delineation of 
the first draft focus areas. The first draft focus areas can be viewed on the project website at the 
following address: https://redzs.csir.co.za/ . Further details on how to comment can be found in 
section 5 of this report. All comments and data submissions will be considered to further refine the 
first draft focus areas and included in a comments and responses report which will be uploaded onto 
the project website as well as included in the final SEA report.  
 
The PSC and ERG as well as the two experts working groups will meet quarterly during the Strategic 
Environmental Assessment to review and discuss the outputs of the process and will verify that the 
process proposed at the outset has been implemented in a fair and unbiased manner in that suitably 
experienced experts have been involved in the process, review structures have been designed and 
implemented in a credible manner and queries/comments from the public have been adequately 
addressed. 

https://redzs.csir.co.za/
https://redzs.csir.co.za/


 
 

3. Spatial Data  

 
The following environment settings (Table 1) were specified to ensure that all the parameters are 
set; and the geoprocessing tools will give the appropriate results. Changing the environment settings 
is a crucial step before performing geoprocessing tasks as it significantly affects the results of any 
tool that is ran. A geodatabase was created for all the outputs that were developed. 
 
Table 1: Parameters for environment settings. 

Environment Settings 

Workspace Renewable_Energy_SEA_gdb 

Output Coordinates WGS_1984_UTM_Zone_34S 

Processing Extent Snap to National Land Cover 2014 (NCL2013/2014) 

XY Resolution and Tolerance Unknown 

M Values Disabled 

Z Values Disabled 

Geodatabase Default  

Geodatabase Advanced Default 

Fields Default 

Random Numbers Default 

Cartography Default 

Coverage Default 

Raster Analysis Cell size 30, Mask NLC2013/2014 

Raster Storage Default 

Geostatistical Analysis Default 

Parallel Processing Default 

Remote Processing Server Default 

Terrain Dataset Minimize memory use during analysis on terrains 
checked 

TIN Default 

4. Environ mental, technical and socio -economic overlays  

 
The delineation of the first draft focus areas for the second phase of the wind and solar PV Strategic 
Environmental Assessment was based on three spatial mapping exercises: 

¶ environmental constraints mapping; 

¶ technical constraints mapping; and  

¶ Socio-economic activity index mapping. 
 

4.1. Environmental constraint mapping 

The environmental constraint mapping (also called negative mapping) takes into consideration 
various environmental spatial datasets to ensure that the first draft focus areas will not be 
established in areas that are significant for biodiversity conservation or result in biodiversity loss.  As 
part of this first environmental constraint mapping, for the purpose of the delineation of the first 
draft focus areas, only features of critical environmental importance were included in order to 
highlight areas that play a vital role in preserving and keeping our biodiversity intact and that should 
be avoided when delineating the first draft focus areas. 
 



 
 

The list of features of critical environmental importance (Table 2) was developed in collaboration 
with SANBI through an extensive consultation with various conservation agencies and NGOs (e.g. 
Birdlife SA, EWT, VULPRO, etc), national and provincial governmental departments and experts from 
research institutions. Datasets and applicable buffers for both wind and solar PV were reviewed by 
the PSC, ERG and the conservation working group during the quarterly meetings. 
 
Table 2: List of environmental features of critical importance to be considered during the environmental constraint 
mapping 

Criteria Source Features 

Protected Areas 

South African Protected Areas 
Database (SAPAD), Department 
of Environmental Affairs - Q1, 
2017 

National Parks 

Nature Reserves 

World Heritage Sites (Core) 

Mountain Catchment Areas (Natural) 

Protected Environments (Natural) 

Forest Nature Reserve  

Forest Wilderness Area 

Special Nature Reserve  

Additional Provincial Protected 
Area Data (protected areas 
managed as protected areas or 
ones not yet reflected in 
SAPAD added to supplement 
SAPAD) 
 
 

KZN Protected Areas 2017 

North West Protected Areas 2015 

Gauteng Protected Areas 2011 

Mpumalanga Protected Areas 2017 

Eastern Cape de facto Protected 
Areas 2017 

Free State Protected Areas 2017 

Western Cape Protected Areas 2017 

SANPARKS Protected Areas 
(includes Protected Areas 
managed by SANPARKS and 
areas not yet included in 
SAPAD) 

SANPARKS Protected Areas 2017 

Critical Biodiversity Areas Provincial CBA network CBA1 

Water Features 

CSIR/SANBI NFEPA rivers and 
wetlands 

Wetlands (500m)  and Major  
Rivers(32m) 

CSIR Estuaries (Floodplain) 

CSIR SWSAs (Natural) 

Forests Department of Agric , Fisheries 
and Forestry 

Forests 

Square Kilometre Array (SKA) Area Square Kilometre Array SKA study area 

Heritage 
South African Heritage 
Resource  Association (SAHRA) 

All grades and declared sites 
(UNESCO) 

Field Crop Boundaries 
Department of Agric , Fisheries 
and Forestry 

Pivot, Shadenet, Horticulture and 
Viticulture 

Land Capability 
Department of Agric , Fisheries 
and Forestry 

Categories 11-15 

Urban areas 
Department of Environmental 
Affairs commissioned land 
cover 2013/14 (NCL 2013/14) 

Urban areas 

Defence South African National Defence 
Force 

Defence features 

Birds 

VULPRO 
VULPRO cape vulture colonies 

VULPRO cape vulture restaurants 

Birdlife/ Jesse Walton Black harrier roost sites 

Birdlife Barlows lark distribution 



 
 

Birdlife Important Bird Areas 

NMMU NMMU cape vulture roost sites 

Bats 
South African Bat Association 
 

Bat Roosts 

Ecoregions 

 

All features of critical importance listed above were mosaicked into one raster dataset respectively 
for wind and solar PV to create two layers showing the footprint of the areas of critical importance 
for wind and solar PV separately. The only difference in the mapping of areas of critical importance 
for wind and solar PV were the buffers applied to the birds and bats features. The resulting maps 
identifying areas of critical importance are illustrated in Figure 4 and Figure 5. 
 



 
 

 

Figure 4: Environmental features of critical importance for wind energy. 



 
 

 

Figure 5: Environmental features of critical importance for solar PV. 



 
 

 
 

4.2. Technical constraint mapping  

The technical constraint mapping (also called positive mapping) takes into consideration various 
technical spatial datasets informing the feasibility of wind and solar PV facilities developments in 
certain areas. 
 
The list of technical criteria to be considered during the technical constraint mapping (Table 3) was 
developed in collaboration with the Energy Centre of the CSIR through an extensive consultation 
with various industry-related agencies and associations including ESKOM, the Independent Power 
Producer (IPP) office, the South African Wind Energy Association (SAWEA), the South African 
Photovoltaic Industry Association (SAPVIA) and the South African National Energy Development 
Institute (SANEDI). Datasets and applicable buffers for both wind and solar PV were reviewed by the 
PSC, ERG and the industry working group during the quarterly meetings. 
 
The spatial representation of the criteria listed in the table below is included in Appendix 1 of this 
document. 
 
Table 3: List of technical criteria to be considered during the technical constraint mapping 

Criteria Source Features 

Wind resource CSIR Energy Centre 2016 
aggregation study (2016) 

Wind speed > 5.5 m/s 

Wind Capacity Factor CSIR Energy Centre 2016 
aggregation study (2016) 

Capacity Factor > 35%  

Solar Resource 
GeoModel Solar, SolarGIS 
data for the Republic of 
South Africa (2013) 

GHI> 2100 

Solar PV tracking yield 
GeoModel Solar, SolarGIS 
data for the Republic of 
South Africa (2013) 

Solar PV tracking yield > 1850 

Proximity to main transmission 
system (MTS) substations 

ESKOM Generation 
Connection Capacity 
Assessment (GCCA) 2022 
dataset and Transmission 
Development Plan 2015 to 
2024* (2017) 

Buffered areas within 35 km from 
MTS substations (in areas with 
Stability Limit >1000MW and 
existing or planned substations 
with Transformer limit >100MW)  

Proximity to main roads 
National Geo-spatial 
Information (NGI) South 
African Roads (2016) 

Buffered areas within 10 km from 
main roads 

Presence of dolerite and 
hardrocks for geotechnical 
constraints 

Council for Geosciences, 
Simplified geological map of 
the Republic of South Africa 
and the Kingdoms of 
Lesotho and Swaziland 
(2008). 

Dolerites and hardrock 
underlying formations 



 
 

Presence of steep slope for 
access to site 

ComputaMaps Digital 
Terrain Model - 20m Digital 
Terrain Model of South 
Africa, prepared by the 
Stellenbosch University 
(2013)  

slope > 10% 

Additional informative layers consulted: 

REIPPPP round 1 to round 4b 

ESKOM GCCA 2022 (2017) Wind energy REIPPPP round 1 to 
round 4b selected preferred 
bidders and solar PV REIPPPP 
round 1 to round 4b selected 
preferred bidders. 

Approved or in progress EIA 
applications 

Department of 
Environmental Affairs 2017 
first quarter EIA applications 
(2017) 

Approved or in progress EIA 
applications submitted to the 
Department of Environmental 
Affairs up to the first quarter of 
the 2017 calendar year for wind 
and solar PV energy development 
respectively. 

Renewable Energy Development 
Zones 

Phase 1 wind and solar PV 
SEA (2015) 

Renewable Energy Development 
Zones boundaries 

Power corridors 
Electricity Grid 
Infrastructure SEA (2016) 

Power corridors boundaries 

*Note: The GCCA-2022 now includes all the projects expected to be completed by 2022 as contained in the 
TDP for the period 2015 to 2024. The objective is to provide developers and investors with an indication of the 
potential available capacity for the connection of new generation at or within the supply areas of the MTS 
substations on the Eskom transmission network by 2022 based on the current TDP. The most significant 
change in the capacity calculation is that connection at the lower distribution-level voltages does not require 
an N-1 connection. Thus, the full installed transformer MVA capacity at an MTS substation is available for 
providing generation connection capacity. 

 
For the identification of technical wind energy clusters, the following steps were followed: 

Step1: Planned and existing main transmission system (MTS) substations with a 35km buffer 

(i.e. low and medium sensitivity areas for substations) were intersected with  national roads 

that were buffered by 10km (i.e. low and medium sensitivity areas for roads) to identify 

suitable clusters for wind energy in terms of  infrastructure requirements 

Step 2: The output of the intersection of the buffered substations and roads was then 

intersected with άŦŀǾƻǳǊŀōƭŜ ǿƛƴŘ ŜƴŜǊƎȅ ŀǊŜŀǎέ ŘŜŦƛƴŜŘ as data points where the wind 

ŎŀǇŀŎƛǘȅ ŦŀŎǘƻǊ ǿŀǎ ƳƻǊŜ ǘƘŀƴ лΦорΣ ǿƘƛŎƘ ǿŀǎ ŜȄǘǊŀŎǘŜŘ ŦǊƻƳ ǘƘŜ /{Lw άŀƎƎǊŜƎŀǘƛƻƴ ǎǘǳŘȅέ 

data set (2016). The output of this intersection of the roads and substations with favourable 

wind energy areas provided a technical justification for the selection of specific areas within 

South Africa where conditions were favourable for wind energy development.  

Step 3: Lastly, to ensure that that none of the clusters incorporated areas that have low wind 

speed, all areas with a wind speed of less than 5.5m/s were removed using the erase tool 

from ArcGIS to produce technical wind energy clusters.  

For the identification of technical solar PV energy clusters, the following steps were followed: 



 
 

Step 1: Planned and existing main transmission system (MTS) substations with a 35km buffer 

(i.e. low and medium sensitivity areas for substations) were intersected with  national roads 

that were buffered by 10km (i.e. low and medium sensitivity areas for roads) to identify 

suitable clusters for solar PV energy in terms of  infrastructure requirements. 

Step 2: The output of the intersection of the buffered substations and roads was then 

intersected with άfavourable solar PV energy ŀǊŜŀǎέ ŘŜŦƛƴŜŘ ŀǎ ŀǊŜŀǎ ǿƘŜǊŜ ǘƘŜ άt±h¦¢м·έ 

data value was equal or more than 1850 kWh/kWp, which was extracted from the 

GeoModel Solar Resource and Photovoltaic potential data for South Africa (2013) and 

converted to a polygon shapefile. The output of this intersection of the roads and 

substations with favourable solar PV energy areas provided a technical justification for the 

selection of specific areas within South Africa where conditions were favourable for solar PV 

energy development. 

 

4.3. Socio-economic activity index mapping 

The objective of the socio-economic analyses was to develop a socio-economic activity index 

providing a spatial comparison of local municipal areas and cities and towns (above 1500 people) 

across South Africa. This document provides a brief outline of the socio-economic study3 undertaken 

by the CSIR Built Environment (see Appendix 2) and outlines the Intensity Classes included within the 

index that will be selected as part of the delineation of the first draft focus areas.  

 

The socio-economic activity index provides a broad categorisation of regions in terms of the intensity 

of socio-economic activity, based on a comparison of areas in terms of the: 

¶ Size of existing population and economic output; and  

¶ Trends that would indicate growth or decline of population size and economic output. 
 
The national socio-economic activity index was developed to provide a: 

¶ National comparison of both the spatial distribution of population and economic activity; 

¶ A clear indication of areas with large and increasing population sizes and areas with high and 

increasing economic output (i.e. an indication of high economic growth and population 

growth). 

 

¶ Municipal Level Comparative Classification Process 

 

The data used as inputs for the municipal level analysis is: 

¶ Population data was sourced from Statistics South Africa (StatsSA) population for the 2011 

census and the 2016 community survey data.  

¶ The economic output data used is Gross Value Added (GVA) from Quantec Easy-data for 

2011 and 2016. This was Real GVA at basic prices, (in R millions) constant at 2010 prices. 

Having the prices constant, allows for temporal comparability.   

                                                           
3 Mawande Ngidi and Elsona van Huysteen, 2017. Methodological Report for Socio-economic profiles to 

inform the identification of Renewable Energy Development Zones (REDZs) in support of the Phase 2 Wind and 
Solar Strategic Environmental Assessment, CSIR Built Environment. 



 
 

 

The following steps were undertaken to identify the Municipal Socio-economic Intensity Index: 

¶ Determine current population and economic output size and Classification; 

¶ Population and economic output growth calculation and Classification; 

¶ Creating a Size and Growth classification; and 

¶ Creating a Combined Municipal Socio-Economic Size and Growth classification (see Table 4) 

 
Table 4:  Municipal Socio-economic Intensity Index Description 

 

 Category Description Assumption 

1 Very High 

Intensity 

and 

Growing 

Mainly Metropolitan regions and big cities characterised by very 

high intensity of socio-economic activity (population exceeding 

500 000 and economic output in most municipalities is more than 

R50 Billion but no less than 28 billion), and where growth in 

population and economic output is higher than the national 

growth rates (growth exceeding the national 7.5% population 

growth rate and 7.8% growth in economic output) 

High levels of 

existing domestic 

and other energy 

demand, most 

likely to grow due 

to natural growth 

and agglomeration 

advantages.  

2 High 

Intensity 

and 

Growing 

Municipalities which have large secondary cities, big towns and 

densely populated areas that are characterised by high intensity 

of socio-economic activity (where population numbers exceed 

50 000 and economic output generally exceeds R10 Billion), and 

where growth in economic output is higher than growth in 

population, and above national growth. Areas also include 

densely settled areas in Kwa-Zulu Natal and Mpumalanga and 

border areas in Limpopo that seem to be characterised with 

higher growth rates. 

High levels of 

existing domestic 

and other energy 

demand, with 

demand most likely 

to grow due to 

natural growth and 

agglomeration 

advantages. 

3 High 

Intensity 

and 

Lagging 

Municipalities that are characterised by relatively high intensity 

of socio-economic activity, typically with big towns in 

surrounding agricultural and resource economy hinterlands 

(where population numbers generally exceed 50 000 and 

economic output mostly exceeds R10 Billion), and where 

population and economic growth is low or on par with national 

growth, and where growth in economic output is lagging behind 

the national growth. A number of municipalities in this category 

are located in the Free-State, Limpopo, North-West and Eastern 

Cape in-land regions. 

Relatively high 

levels of existing 

domestic and other 

energy demand, 

where existing 

growth rates might 

point towards 

stagnating or 

lagging future 

growth without 

intervention.  

4 High 

intensity 

and 

Declining 

Municipalities that are characterised by relatively high intensity 

of socio-economic activity, typically with big towns in 

surrounding resource economy hinterlands (where population 

numbers exceed generally 50 000 and economic output exceeds 

generally R10 Billion). Municipalities in this category are areas 

where growth rates of population and economic output are low 

Relatively high 

levels of existing 

domestic and other 

energy demand, 

where existing 

growth rates might 



 
 

 Category Description Assumption 

and declining, as well as areas where economic output is in 

decline but population growth rates relatively high compared to 

national growth. These areas typically include municipalities 

located in resource rich mining areas in Limpopo, Free State and 

North-west, areas to the north and west of Gauteng (including 

Madibeng), as well as the Northern Cape.   

point towards 

stagnating or 

declining growth in 

economic output, 

but also to the 

need for 

industrialisation, 

green economy 

and other 

interventions.  

5 Moderate 

intensity 

Municipalities in this category are characterised by moderate and 

smaller population sizes (typically in the range between 20 000 

and 100 000), and moderate levels of economic output (mostly 

between R1 Billion and R10 Billion), however where growth rates 

in economic output since 2011 exceeded national growth rates, 

as well as local population growth rates. A number of 

municipalities in this category are located in the sparsely 

populated areas of the Western and Northern Cape.  

Relatively smaller 

population and 

economic demand 

for energy than in 

other 

municipalities, but 

typically with 

growth in specific 

locations 

and/sectors.  

6 

 

Low 

intensity 

and 

Growing 

 

Municipalities in this category are characterised by moderate and 

smaller population sizes (typically in the range between 10 000 to 

50 000), and low levels of economic output (Less than R1 Billion), 

where growth rates in economic output since 2011 where on par 

or exceeded national growth rates.  

Relatively small 

population and 

economic demand 

for energy than in 

other 

municipalities, but 

typically with 

growth in specific 

locations 

and/sectors. 

7  Low 

intensity 

and 

declining 

Municipalities in this category are characterised by small 

population sizes (less than 10 000 people), and low levels of 

economic output (Less than R1Billion), where growth rates in bot 

economic output and population were lower than the national 

average, as well as areas where economic output since 2011 

where lagging behind the national growth rate or declining in real 

terms. In the latter cases population growth varies but from a 

very small base.  

Relatively small 

population and 

economic demand 

for energy 

compared with 

other 

municipalities, and 

characterised with 

slow growing or 

declining economic 

output. Areas with 

where demand for 

energy seems very 

low.  



 
 

 
¶ Town Level Classification Process 

 

A Sub-Municipal (town level) classification of growth was undertaken for the project to indicate the 

growth of cities, regional centres and towns (urban agglomerations) at a finer scale than the 

municipal level. It was intended that through this, town population could be compared to national 

growth which would then in turn highlight places of high / low / negative growth within the 

municipalities but also factoring in the growth nationally so as to compare the growth of towns 

across the country.  

 

Due to the level of detail required for this process, the analysis period for the town growth could 

only be undertaken for the period between 2001 and 2011.  It was agreed that due to limitations of 

data availability at this level, only population data would be analysed for the growth. 

 

The data that is used as inputs for the town level analysis is: 

¶ /{LwΩǎ aŜǎƻ-frame. The meso-frame is a meso-scale "geoframe" for South Africa; it is a 

ŘŜƳŀǊŎŀǘƛƻƴ ƻŦ {ƻǳǘƘ !ŦǊƛŎŀ ƛƴǘƻ ŀ άƎǊƛŘέ ƻŦ Ƨǳǎǘ ƭŜǎǎ ǘƘŀƴ нр ллл άƳŜǎƻȊƻƴŜǎέΣ ŜŀŎƘ 

approximately 50 km2 in size (GAP 2017). (For more information of this methodology please 

see https://www.gap.csir.co.za/techical-overview)  

¶ The Functional City, Town and Settlement Typology for SA. This Typology was developed by 

CSIR in collaboration with the South African Cities Network (SACN), and  provides a 

mechanism to profile (identify, calculate and analyse) a set of development information and 

trends pertaining to the towns and cities, as well as high density rural settlements across 

South Africa (StepSA 2017 and Van Huysteen et al 2015)  

¶ (For more information of this Typology aqnd its development please see 

http://stepsa.org/settlement_typology.html)  

¶ Population Data. Original population data was sourced from StatsSA for the censuses of 

2001 and 2011. The data was then disaggregated into the CSIR meso-frame / Functional City, 

Town and Settlement Typology. (Mans 2012 A and B) 

 

The following steps were undertaken to identify the Municipal Socio-economic Intensity Index: 

¶ Data Preparation 

¶ Weighted Growth Calculation 

¶ Creating a Comparative City and Town-based Growth classification (see Table 5 below) 

 
Table 5: Town scale weighted growth index and description 

CATEGORY 
 

Description of Population Growth, Compared to average national population 
growth and/or real population growth 

(Based on town growth trends for 2001-2011) 

Large Decline More than 15% decline in population   

Moderate 
Decline 

Between 5% to 15% decline in population  

https://www.gap.csir.co.za/techical-overview
http://stepsa.org/settlement_typology.html


 
 

 
 
 
¶ Identification of the socio-economic intensity index classes to be considered for the 

delineation of the first draft focus areas 
  
Figure 6 below shows a spatial overview of the socio-economic Intensity Index classes and includes 
the Municipal Index classes (discussed in Point 1 above) and the Towns Weighted Growth (discussed 
in Point 2 above). The spatial overview clearly shows what are the various intensity classes for the 
municipalities within South Africa and also the cities, regional centres and towns weighted 
population growth within the municipalities.  
 
The Municipal Intensity Index shows the current economic and population growth and provides an 
indication of the possible future trends of economic and population growth within the municipalities. 
Given the level of assessment and without a detailed assessment of each Class (which is not viable 
on this scale), it is with certainty that it can be stated that Class 1 and Class 2 of the Municipal 
Intensity Index has high intensity and growth. This directly translates to a high level of economic and 
population activity and correlated with this, a high level of poverty, youth and dependency within 
these municipalities.  
 
The key consideration within low intensity classes (Classes 6 and 7 of the Municipal Intensity Index 
Classes) is the proximity to towns that are growing since, even though the municipality shows low 
intensity, the Town Scale Weighted Growth Index shows where there are towns with a high 
population growth (associated with high intensity). Based on this, on a Town Scale Weighted Growth 
LƴŘŜȄΣ /ƭŀǎǎŜǎ άƭŀǊƎŜ ƎǊƻǿǘƘ ŀōƻǾŜέ ŀƴŘ άƘƛƎƘ ƎǊƻǿǘƘ ŀōƻǾŜέ ǎƘƻǿ ŀ ǊŜŀƭ ŀƴŘ ǿŜƛƎƘǘŜŘ ƎǊƻǿǘƘ ǊŀǘŜΣ 
compared to the average national growth rate,  of over 15% (see Table 2 above). For the selection of 
first draft focus areas, the towns located within Classes 6 and 7 (low intensity Classes) of the 
Municipal Intensity Index Classes will therefore be selected. 
 
For the remaining three Classes (High Intensity and Lagging, High intensity and Declining and 
Moderate intensity) within the Municipal Intensity Index, without a detailed investigation on what 
interventions would be appropriate and suitable for each municipality it cannot be justified with 
certainty that these areas should be used for the selection of the first draft focus areas. Detailed 
investigations would need to be undertaken to ascertain the current restrictions faced by the 

Low Decline Between 0.05% and 5% decline in real population  

Lagging Real population growth of 0% - 14.32%, but weighted against the national average of 
15.57%, lagging behind the national population growth rate.  

On Par More or less on par with the national population growth rate of 15.47% 

Slight Growth 
Above 

Growth of about 1%-5% above the weighted national population growth rate 
(Equated to real growth of about 17-21%) 

Moderate 
Above 

Growth of between 5%-15% above the weighted national population growth rate 
(Equated to real growth of about 21-33%) 

Large Above Growth of between 15%-50% above the weighted national population growth rate 
(Equated to real growth of about 33-73%) 

High Above Growth of more than 50% above the weighted national population growth rate 
(Equated to real growth of more than 73%) 



 
 

municipality, the capacity of the municipality and vulnerability analysis to ensure that the 
interventions within these municipalities are appropriate. It should therefore be noted that these 
Classes are not unsuitable for the development of large scale wind and solar development but rather 
that detailed and fine scale planning tools are required to guide development within these areas. 
 
Based on the above, the key socio-economic Intensity Index classes that will be used to identify the 
first draft focus areas are: 
 
Municipal Intensity classes (see Table 4 for a description of the classes): 
 

¶ Class 1: Very High Intensity and Growing 

¶ Class 2: High Intensity and Growing 
 
Town Weighted Growth (see Table 5 for a description of the category): 
 

¶ Large Growth Above 

¶ High Growth Above  
  
within Low Intensity and Growing (Class 6) and Low Intensity and Declining (Class 7) within the 
Municipal Intensity Classes.  
 
 



 
 

 
Figure 6: Socio-economic Intensity Index: Spatial Overview 














































































