
Table of Contents

Disclaimer					     i
Ministers message				    ii
Acknowledgements				    iv	
List of Tables, Figures, Maps, Boxes	 	 xii
Glossary	 				    xviii
List of Acronyms				    xxxii
Introduction
1.1	 ABOUT THE 2ND SOUTH AFRICA 
	 ENVIRONMENT OUTLOOK REPORT		  2
	 1.1.1	 State of Environment reporting	 2
	 1.1.2	 DPSIR framework			  4
	 1.1.3	 Indicators			   5
	 1.1.4	 Aims/limitations/audience		 5
1.2	 SETTING THE SCENE			   6
	 1.2.1	 Natural capital and economic 
		  development			   6
	 1.2.2	 State of Environment reporting 
	 	 in South Africa	 	 	 9
1.3	 FINDINGS FROM EXISTING REPORTS	 10
	 1.3.1	 Findings from the 2006 SAEO	 10
	 1.3.2	 Findings from regional and global 
		  State of Environment reports	 11
1.4	 CONCLUSION				    12
1.5	 REFERENCES				    12
1.6	 ANNEXURE 1.A: Published reports on the 
	 State of the Environment	 	 	 14

Sustainability in South Africa
2.1	 SUSTAINABILITY				    17
	 2.1.1	 Introduction	 	 	 17
	 2.1.2	 History				    18
	 2.1.3	 Sustainability at a glance	 	 19
	 2.1.4	 Individual welfare and sustainable
	  	 development	 	 	 19
	 2.1.5	 Environmental sustainability	 20
	 2.1.6	 Planetary boundaries and the 
	 	 social foundations	 	 21
2.2	 SUSTAINABILITY IN SOUTH AFRICA		  22
	 2.2.1	 National Framework for 	
	 	 Sustainable Development	 	 22
	 2.2.2	 National Strategy for Sustainable 
		  Development			   23
2.3	 MEASURING ENVIRONMENTAL 
	 SUSTAINABILITY				    23
	 2.3.1	 Ecological footprints	 	 24
2.4	 CONCLUSION		  		  25
2.5	 REFERENCES				    26

What is affecting our environment?
3.1	 INTRODUCTION				    28
3.2	 DRIVERS OF CHANGE			   30
3.3	 DEMOGRAPHY AND HUMAN WELL-BEING	 30
	 3.3.1	 Population growth	 	 30
	 3.3.2	 Migration	 	 	 30
	 3.3.3	 Human development and 
	 	 well-being	 	 	 32
	 3.3.4	 Human settlements	 	 32
	 3.3.5	 Household structure	 	 33
3.4	 ECONOMIC DEVELOPMENT		  34

	 3.4.1	 Decoupling economic growth and 
	 	 environmental degradation	 34
	 3.4.2	 Employment and income		  36
	 3.4.3	 Trends in sectoral growth and 
	 	 environmental implications	 36
	 3.4.4	 Green economy	 	 	 39
3.5	 VALUE SYSTEMS AND CONSUMPTION	 39
3.6	 FEEDBACKS IN NATURAL SYSTEMS	 	 39
	 3.6.1	 Climate change	 	 	 39
	 3.6.2	 Invasive alien infestations	 	 40
3.7	 GAP BETWEEN POLICY AND 
	 IMPLEMENTATION			   41
	 3.7.1	 Housing		 	 	 41
	 3.7.2	 Infrastructure	 	 	 41
	 3.7.3	 Land use management	 	 41
	 3.7.4	 Spatial planning	 	 	 41
	 3.7.5	 Resource use	 	 	 42
3.8	 SKILLS AVAILABILITY IN THE 
	 ENVIRONMENTAL SECTOR			  42
3.9	 SCIENCE AND TECHNOLOGY	 	 42
3.10	 CONCLUSION				    42
3.11	 REFERENCES	 			   42

Governance
4.1	 INTRODUCTION				    46
	 4.1.1	 What is good governance?		 47
	 4.1.2	 How governance works for the 
		  environment			   47
	 4.1.3	 The role of civil society	 	 47
4.2	 INSTITUTIONS AND LAWS	 	 	 49
	 4.2.1	 Institutional structures	 	 49
	 4.2.2	 Legislation	 	 	 49
	 4.2.3	 Policy environment		  52
	 4.2.4	 Accountability	 	 	 54
	 4.2.5	 Co-ordination	 	 	 55
4.3	 WHAT ARE THE PRIORITIES?	 	 56
	 4.3.1	 National Strategy for Sustainable 
		  Development			   56
	 4.3.2	 Presidential outcomes	 	 56
4.4	 HOW ARE WE DOING?	 	 	 57
	 4.4.1	 Achievements	 	 	 57
	 4.4.2	 Compliance monitoring and 
		  enforcement			   58
	 4.4.3	 Challenges	 	 	 59
	 4.4.4	 Budgets	 	 	 	 59
	 4.4.5	 Capacity and skills		  60
4.5	 REFERENCES		  		  61

Human settlements
5.1	 INTRODUCTION				    63
5.2	 THE RELATIONSHIP BETWEEN HUMAN 
	 SETTLEMENTS AND THE NATURAL 
	 ENVIRONMENT				    64
5.3	 POPULATION GROWTH AND DISTRIBUTION	 64
	 5.3.1	 Population growth	 	 64
	 5.3.2	 Urbanization	 	 	 65
	 5.3.3	 Population distribution and 
	 	 settlement typology	 	 66
	 5.3.4	 Rural settlements		 	 68
	 5.3.5	 Settlement distribution as a driver 
	 	 of environmental change	 	 68
5.4	 SETTLEMENT STRUCTURE	 	 	 69
	 5.4.1	 Sustainable settlement structure	 69

vii



	 5.4.2	 Low-density sprawl		  70
	 5.4.3	 Housing as a driver of urban sprawl	72
	 5.4.4	 From housing to sustainable human 
	 	 settlements	 	 	 73
	 5.4.5	 Transport			   74
	 5.4.6	 Impact of settlement structure on 
	 	 the state of the environment	 76
5.5	 INFRASTRUCTURE			   77
	 5.5.1	 Infrastructure	 	 	 77
	 5.5.2	 The Impact of the delivery and 
	 	 consumption of basic services on 
	 	 the environment	 	 	 80
5.6	 VULNERABILITY AND FOOD INSECURITY	 80
5.7	 RESPONSES				    81
	 5.7.1	 Breaking new ground	 	 81
	 5.7.2	 Spatial Planning and Land Use 
	 	 Management Act		 	 82
	 5.7.3	 Comprehensive Rural Development 
	 	 and Development Programme	 82
	 5.7.4	 Climate Change Adaptation Plan 
	 	 for Rural Human Settlement	 82
	 5.7.5	 The National Greening Framework 
	 	 for Events Management and the
	 	 Built Environment	 	 82
	 5.7.6	 Policy on Non-motorised Transport	83
	 5.7.7	 Rapid Public Transport Networks	 83
5.8	 CONCLUSION				    83
5.9	 REFERENCES	 	 	 	 84

Land
6.1	 INTRODUCTION				    88
6.2	 LAND TRANSFORMATION	 	 	 89
	 6.2.1	 Land use	 	 	 90
	 6.2.2	 Urbanization	 	 	 91
	 6.2.3	 Agriculture	 	 	 92
	 6.2.4	 Forestry		 	 	 93
	 6.2.5	 Mining	 	 	 	 95
6.3	 ENVIRONMENTAL IMPACTS	 	 96
	 6.3.1	 Land degradation and 
	 	 desertification	 	 	 96
	 6.3.2	 Land cover and vegetation loss	 96
	 6.3.3	 Soil erosion and soil transportation	97
	 6.3.4	 Alien plant invasion	 	 97
	 6.3.5	 Contamination of land	 	 97
	 6.3.6	 Climate change	 	 	 98
	 6.3.7	 Field crops	 	 	 98
	 6.3.8	 Deforestation	 	 	 99
	 6.3.9	 Impacts of urban development	 99
6.4	 RESPONSES	 	 	 	 99
	 6.4.1	 Land development, population 
	 	 and environment		 	 99
	 6.4.2	 South Africa’s land administration, 
	 	 interventions and responses	 101
	 6.4.3	 Land administration	 	 101
	 6.4.4	 Government interventions and 
		  responses			   101
	 6.4.5	 Land reform programme	 	 101
6.5	 EMERGING ISSUES			   103
	 6.5.1	 Land restitution and land 
	 	 recapitalization	 	 	 103
	 6.5.2	 Climate change and rural 
		  development			   103
	 6.5.3	 Timber shortage	 	 	 103

	 6.5.4	 Acid mine drainage	 	 103
6.6	 CONCLUSION				    103
6.7	 REFERENCES				    104

Biodiversity and ecosystem health
7.1	 INTRODUCTION				    107
7.2	 STATUS OF SPECIES			   108
	 7.2.1	 Terrestrial species		  110
	 7.2.2	 Aquatic species (marine and 
	 	 freshwater)	 	 	 110
7.3	 STATUS OF ECOSYSTEMS			   110
	 7.3.1	 Terrestrial ecosystems		  112
	 7.3.2	 River ecosystems			  114
	 7.3.3	 Wetland ecosystems		  115
	 7.3.4	 Estuarine ecosystems	 	 116
	 7.3.5	 Marine and coastal ecosystems	 116
7.4	 CAUSES OF BIODIVERSITY LOSS		  118
	 7.4.1	 Ecosystem degradation	 	 118
7.5	 RESPONDING TO BIODIVERSITY LOSS	 122
	 7.5.1	 Institutional and enabling 
		  environment			   122
	 7.5.2	 Human capital development	 123
	 7.5.3	 Knowledge and awareness		 123
	 7.5.4	 International agreements and 
	 	 obligations	 	 	 124
	 7.5.5	 National policy, legislation and 
	 	 institutions	 	 	 124
	 7.5.6	 Biodiversity value adding 
	 	 programmes	 	 	 125
	 7.5.7	 Non-governmental organizations, 
	 	 communities and the private 
		  sector				    127
7.6	 CONCLUSION				    128
7.7	 REFERENCES	 	 	 	 129

Inland water
8.1	 INTRODUCTION				    133
8.2	 THE WATER SITUATION IN SOUTH AFRICA	 134
	 8.2.1	 Water resources	 	 	 134
	 8.2.2	 Water availability		 	 135
	 8.2.3	 Groundwater availability	 	 135
	 8.2.4	 High water yield areas	 	 137
	 8.2.5	 Water requirements	 	 137
	 8.2.6	 Future water requirements	 138
8.3	 FITNESS FOR USE: WATER QUALITY		  138
	 8.3.1	 Water quality problems	 	 138
	 8.3.2	 State of water quality in South 
	 	 Africa	 	 	 	 139
	 8.3.3	 Trophic states of major dams	 140
	 8.3.4	 Impacts of eutrophication	 	 142
	 8.3.5	 Groundwater quality	 	 142
	 8.3.6	 Acid mine drainage	 	 143
8.4	 FRESHWATER ECOSYSTEMS		  144
	 8.4.1	 State of aquatic ecosystems	 144
	 8.4.2	 Impacts of freshwater aquaculture	 146
	 8.4.3	 Free-flowing rivers	 	 146
	 8.4.4	 Invasive alien plants		  147
8.5	 RESPONSES				    147
	 8.5.1	 Challenges to effective water 
	 	 management	 	 	 147
	 8.5.2	 Catchment management agencies	 147
	

viii



	 8.5.3	 Protecting and managing 
	 	 freshwater resources	 	 147
	 8.5.4	 Ensuring water fit for use	 	 149
	 8.5.5	 Water use licensing	 	 151
	 8.5.6	 Management of groundwater 
	 	 resources	 	 	 151
	 8.5.7	 Vulnerability and climate change	 152
8.6	 CONCLUSION				    152
8.7	 REFERENCES				    152

Oceans and coasts
9.1	 INTRODUCTION	 	 	 	 156
	 9.1.1	 The South African coastal zone	 157
9.2	 UTILIZATION OF OCEANS AND COASTS	 158
	 9.2.1	 Extractive resource use: mining	 158
	 9.2.2	 Extractive resource use: fishing and 
	 	 aquaculture	 	 	 161
	 9.2.3	 Transport	 	 	 164
	 9.2.4	 Coastal development	 	 164
	 9.2.5	 Non-extractive use	 	 165
	 9.2.6	 Emerging oceans and coasts uses	 165
9.3	 MODIFICATION, DEGRADATION AND LOSS 
	 OF MARINE AND COASTAL RESOURCES	 166
	 9.3.1	 Pollution	 	 	 166
	 9.3.2	 Dredging and dumping	 	 168
	 9.3.3	 Invasive alien species	 	 169
	 9.3.4	 Climate change	 	 	 170
9.4	 PROTECTION AND MANAGEMENT	 	 171
	 9.4.1	 National Biodiversity Assessment: 
		  marine and coastal component	 171
	 9.4.2	 Coastal development planning	 171
	 9.4.3	 Port development	 	 171
	 9.4.4	 Recreational coast water quality 
	 	 guidelines	 	 	 171
	 9.4.5	 Coastal protection	 	 172
	 9.4.6	 Estuaries	 	 	 172
9.5	 RESPONSES	 	 	 	 173
	 9.5.1	 National legislation and policy	 173
	 9.5.2	 Monitoring and reporting	 	 174
	 9.5.3	 Ecosystem-based management	 174
	 9.5.4	 Ocean and coast programmes	 175
9.6	 EMERGING ISSUES	 	 	 177
9.7	 CONCLUSION	 	 	 	 178
9.8	 REFERENCES	 	 	 	 178

Air quality
10.1	 INTRODUCTION				    182
10.2	 AIR QUALITY				    183
	 10.2.1	 Indoor air quality		 	 183
	 10.2.2	 Ambient air quality	 	 183
10.3	 SOURCES OF AIR POLLUTION		  183
	 10.3.1	 Vehicle emissions		 	 183
	 10.3.2	 Electricity generation and 
	 	 consumption	 	 	 184
	 10.3.3	 Domestic fuel burning	 	 184
	 10.3.4	 Industrial emissions	 	 184
	 10.3.5	 Biomass burning	 	 	 185
	 10.3.6	 Landfill site gas emissions	 	 186
	 10.3.7	 Tyre burning emissions	 	 186
	 10.3.8	 Airport emissions			  186
	 10.3.9	 Agricultural emissions	 	 187
10.4	 COMMON AIR POLLUTANTS IN SOUTH 
	 AFRICA					     187

10.5	 AMBIENT AIR QUALITY MONITORING IN 
	 SOUTH AFRICA				    187
	 10.5.1	 Monitored pollutant 
	 	 concentrations	 	 	 188
	 10.5.2	 Ambient air quality and associated 
	 	 impacts	 	 	 	 190
	 10.5.3	 Regional and global issues		 191
	 10.5.4	 Other pressing air quality issues	 194
10.6	 RESPONSES TO AIR QUALITY PROBLEMS	 196
10.7	 CONCLUSION	 	 	 	 199
10.8	 REFERENCES				    200
10.9	 ANNEXURE 10.A: Ambient air pollutant 
	 concentrations	 	 	 	 202

Climate change
11.1	 INTRODUCTION				    208
11.2	 ANTHROPOGENIC EMISSIONS OF 
	 GREENHOUSE GASES			   210
	 11.2.1	 Overall emission trends		  210
	 11.2.2	 Emissions by greenhouse gas	 211
	 11.2.3	 Emissions by sector	 	 211
11.3	 OBSERVED CHANGES IN CLIMATE		  212
	 11.3.1	 Temperature	 	 	 212
11.4	 HOW IS OUR CLIMATE GOING TO CHANGE 
	 IN THE FUTURE?	 	 	 	 213
	 11.4.1	 Global projections of greenhouse 
	 	 gas concentrations and climate 
	 	 change	 	 	 	 213
	 11.4.2	 Regional temperature projections	 214
	 11.4.3	 Regional rainfall projections	 214
	 11.4.4	 Regional projections of extreme 
		  events				    215
11.5	 DIRECT AND INDIRECT EFFECTS OF 
	 CHANGES IN RAINFALL AND TEMPERATURE 
	 AND EXTREMES ON THE ENVIRONMENT 
	 AND SOCIETY				    215
	 11.5.1	 Water resources	 	 	 216
	 11.5.2	 Marine and coastal environments	 219
	 11.5.3	 Biodiversity and ecosystem 
	 	 services	 	 	 	 219
	 11.5.4	 Agricultural crops and livestock	 221
	 11.5.5	 Infrastructure	 	 	 223
	 11.5.6	 Summary of the projected 
		  provincial impacts of climate 
	 	 change	 	 	 	 224
11.6	 RESPONSES				    225
	 11.6.1	 South Africa’s climate change 
	 	 mitigation response	 	 225
	 11.6.2	 Climate change adaptation	 228
11.7	 CONCLUSION 				    231
11.8	 REFERENCES				    232

Energy
12.1	 INTRODUCTION	 	 	 	 239
12.2	 DRIVERS					    240
	 12.2.1	 Our energy legacy	 	 240
	 12.2.2	 Externalized costs of fossil fuel	 241
	 12.2.3	 Supply side electricity planning	 241
	 12.2.4	 Energy balance	 	 	 242
12.3	 PRESSURES				    244
	 12.3.1	 Economic sectors			  244
	 12.3.2	 Transportation	 	 	 245
	 12.3.3	 Socio-economics and energy	 246

ix



	 12.3.4	 Global greenhouse gas emissions	 249
	 12.3.5	 Energy cost	 	 	 250
	 12.3.6	 Clean and renewable energy 
	 	 sources	 	 	 	 251
	 12.3.7	 The environmental costs of using 
	 	 fossil fuels	 	 	 254
	 12.3.8	 Natural gas	 	 	 255
12.4	 STATE					     256
	 12.4.1	 Reduced air quality	 	 256
12.4.2	 Reduced water quantity and 
	 quality	 	 	 	 	 258
12.4.3	 Reduced soil quality and land 
	 availability	 	 	 	 258
	 12.4.4	 Climate change	 	 	 259
12.5	 IMPACTS				    260
	 12.5.1	 Reduced air quality	 	 260
	 12.5.2	 Reduced water quantity and 
	 	 quality	 	 	 	 261
	 12.5.3	 Reduced soil quality and land 
	 	 availability	 	 	 261
	 12.5.4	 Climate change	 	 	 261
12.6	 RESPONSE				    261
	 12.6.1	 Access to electricity		  261
	 12.6.2	 Demand-side management and 
	 	 improving energy efficiency	 262
	 12.6.3	 Transport and especially public 
		  transport			   263
	 12.6.4	 Spatial form	 	 	 265
	 12.6.5	 Climate change responses		 266
	 12.6.6	 Provincial government responses	 267
	 12.6.7	 Local government responses	 268
	 12.6.8	 Private sector			   270
	 12.6.9	 Facilitation of renewable power 
	 	 generation	 	 	 270
12.7	 CONCLUSION				    272
12.8	 REFERENCES				    272
12.9	 ANNEXURE 12.A: Policy programmes relevant 
	 to the energy sector	 	 	 276

Waste management
13.1	 INTRODUCTION				    278
13.2	 THE SOCIO-ECONOMIC CONTRIBUTION OF 
	 SOUTH AFRICA’S WASTE MANAGEMENT 
	 SYSTEM					     280
	 13.2.1	 Employment creation	 	 280
	 13.2.2	 Municipal revenue	 	 281
	 13.2.3	 Capital investment in the waste 
		  sector				    282
13.3	 LEGAL MANDATES AND FUNCTIONAL 
	 RESPONSIBILITIES				   282
	 13.3.1	 Constitutional and legal framework	282
	 13.3.2	 Roles and responsibilities	 	 283
	 13.3.3	 South Africa’s international 
	 	 obligations	 	 	 284
13.4	 DRIVERS OF AND PRESSURES ON WASTE 
	 GENERATION IN SOUTH AFRICA		  284
	 13.4.1	 Socio-economic drivers		  284
	 13.4.2	 Environmental drivers		  285
	 13.4.3	 Institutional drivers	 	 285
13.5	 WASTE DISPOSAL AND TREATMENT IN 
	 SOUTH AFRICA				    285
	

13.5.1	 Waste management trends in 
	 South Africa	 	 	 	 285
	 13.5.2	 Hazardous waste	 	 	 291
13.6	 PUBLIC AND PRIVATE SECTOR RESPONSE 	 297
	 13.6.1	 National response	 	 297
13.7	 PROVINCIAL AND LOCAL GOVERNMENT’S 
	 RESPONSE	 	 	 	 299
	 13.7.1	 Status of IWMPs in South Africa	 300
	 13.7.2	 Private sector response		  300
13.8	 COMPLIANCE MONITORING AND 
	 ENFORCEMENT				    301
	 13.8.1	 Environmental Management 
		  Inspectorate			   302
13.9	 CONCLUSION	 	 	 	 302
13.10	 REFERENCES 				    303

Environmental outlook
14.1	 INTRODUCTION				    306
14.2	 IMPACT MAPPING			   307
	 14.2.1	 Overview			   307
	 14.2.2	 Sustainable development	 	 307
	 14.2.3	 The DPSIR framework	 	 308
	 14.2.4	 An impact map for the current 
	 	 state of environment in South 
		  Africa				    308
14.3	 NATIONAL DEVELOPMENT PLAN		  311
	 14.3.1	 Overview			   311
	 14.3.2	 The environment		 	 311
	 14.3.3	 Enabling milestones	 	 311
14.4	 DRIVER TRENDS				    312
	 14.4.1	 Population dynamics	 	 312
	 14.4.2	 Individual welfare (quality of life)	 312
	 14.4.3	 Economic sectors			  313
14.5	 TRENDS IN PRESSURES			   316
	 14.5.1	 Resources	 	 	 316
	 14.5.2	 Waste and pollution	 	 316
14.6	 SCENARIOS				    317
	 14.6.1	 Overview			   317
	 14.6.2	 Mining and electricity generation	 317
	 14.6.3	 Population dynamic	 	 319
	 14.6.4	 Agriculture	 	 	 320
	 14.6.5	 Forestry				   321
14.7	  TIPPING POINTS				    322
	 14.7.1	 Overview			   322
	 14.7.2	 Water				    322
	 14.7.3	 Land				    322
	 14.7.4	 Greenhouse gas emissions		 323
	 14.7.5	 Resources	 	 	 323
14.8	 CONCLUSION				    323
14.9	 REFERENCES	 	 	 	 323

Options for action
15.1	 INTRODUCTION				    325
	 15.1.1	 Why South Africa needs to take 
	 	 action?	 	 	 	 326
	 15.1.2	 Who is responsible for taking 
	 	 action?	 	 	 	 329
15.2	 RESPONDING TO TIPPING POINTS	 	 329
	 15.2.1	 Food-water-energy nexus	 	 331
	 15.2.2	 Decoupling economic growth and 
	 	 resource use	 	 	 332
	 15.2.3	 Greenhouse gases	 	 332

x



15.3	 RESPONDING TO ENVIRONMENTAL 
	 CHANGE					    334
	 15.3.1	 Summary of environmental 
		  indicators and trends		  334
	 15.3.2	 Creating sustainable human 
	 	 settlements	 	 	 344
	 15.3.3	 Sustainable land use and 
	 	 management	 	 	 345
15.3.4	 Improving freshwater ecosystems 
	 	 and balancing demands for water	 345
	 15.3.5	 Using marine and coastal resources
		   wisely				    346
	 15.3.6	 Sustaining biodiversity and 
		  ecosystems			   347
	 15.3.7	 Managing waste	 	 	 348
	 15.3.8	 Improving air quality	 	 349
	 15.3.9	 Moving towards energy efficiency
	 	  and the transition to a low-carbon 
	 	 future	 	 	 	 350
	 15.3.10	 Building climate resilience		 351
15.4	 CROSS CUTTING OPTIONS FOR ACTION	 352
	 15.4.1	 Co-operative governance	 	 352
	 15.4.2	 Strengthening compliance and 
		  enforcement			   353
	 15.4.3	 Enhancing capacity	 	 354
	 15.4.4	 Environmental information for 
	 	 decision-making	 	 	 354
	 15.4.5	 Shifting the policy focus	 	 355
	 15.4.6	 Science and technology	 	 355
15.5	 KEY EMERGING ISSUES			   358
	 15.5.1	 Renewable energy and changing 
	 	 the energy mix	 	 	 358
	 15.5.2	 Green economy			   358
	 15.5.3	 Ecological infrastructure	 	 359
15.6	 CONCLUSION				    361
15.7	 REFERENCES				    361
15.8	 ANNEXURE 15. A: Implementation 
	 framework				    363

xi


