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Foreword

Over the past 100 years the environmental face of
South Africa has changed dramatically. Agriculture and
forestry have replaced large areas of natural vegetation
while mining has altered entire landscapes. A
significant portion of the country is now covered by
rapidly growing urban conglomerations as the
population shifted from a predominantly rural to an
increasingly urban way of life.

At the turn of the 21” century we straddle between the
first and third worlds. We exhibit many of the social
problems associated with developing countries, but
have the environmental challenges of developing
countries.

We are fortunate to still be a nation whose many
natural and cultural endowments are worth conserving
for future generations. However, considerable wisdom
and skill will be needed to enable South Africa to
create the basis for sustainable development and at the
same time to meet our international obligations in
helping manage the process of global change. Access to
timely, reliable information on the environment will
greatly enhance our ability to deal with environmental
challenges.

This report on the state of the environment is a
contribution to a growing awareness of the shape of
our physical environment and the underlying causes of
environmental change. It provides an overview of the
comprehensive National State of Environment Report,
that is available on CD ROM as well as on the Internet,
and summarises the main causes of environmental
change and how we are responding to it. Publication of
this report demonstrates government's commitment
to making information on the state of our environment
available to all South Africans, a right now vested in the
National Environmental Management Act.

N\N o
Mohammed Valli Moosa
Minister of Environmental Affairs and Tourism
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Introduction Introduction

ntroduction

Why do we need a State of the Environment Report?

What is the State of the Environment Report?

This document is the Overview of the National State of the Environment
Report (NSoER) on Internet for South Africa, available at
http://www.ngo.grida.no/soesa/. The Internet was chosen as the preferred

State of the Environment reporting:

improves understanding of
environmental processes and the
impacts of human activities on these
processes;

improves understanding of the causes
and effects of environmental change, and
can therefore provide recommendations
for responses to such change;

provides data for developing and
monitoring sustainable development
strategies, programmes and projects; and
integrates information from various
sources on different aspects of the
environment.

medium for the comprehensive version, as it is widely accessible to a broad spectrum of
users. Information can easily be updated, modified, and added to, and it gives greater
flexibility in accessing the information.

L The NSoER on Internet provides detailed information on the current state of the

biophysical components of the environment (i.e. air, land, water,
and oceans) and on the social, economic and political activities that
impact on these resources. For each of these components, the
causes of environmental change are described and their impacts are
explained in terms of ecosystem functioning and support for human
existence. The NSoER on Internet details what is being done to
prevent or reverse environmental degradation and to promote
sustainable development. The report was designed to:

# provide access to environmental information that has been
integrated, analysed, and interpreted for government and other
agencies to enhance decision making and sustainable
development planning;

# provide information for global environmental monitoring and
assessment;

# increase public awareness of environment and development
issues; and

# enhance understanding of environmental issues, rights, and
responsible actions, thereby encouraging individuals,
communities and organisations to improve their quality of life.

This Overview provides an integrated summary of the information
in the NSoER on Internet. It was designed for Ministers, decision
makers, environmental managers, and planners, who need to know
what the state of South Africa's environment is and what the
consequences will be of certain policies, projects or actions. This
can support decision making and planning for sustainable
development. The Overview can be read or downloaded from the
Internet, or can be requested in printed format from the
Department of Environmental Affairs and Tourism, in Afrikaans,
English, Tswana, Xhosa, or Zulu.

The United Nations Conference on Environment and Development (UNCED) in
Rio de Janeiro in 1992, and Agenda 21, the global environmental strategy for

sustainable development which resulted from the
Conference, called for improved environmental information
for decision making. State of the Environment reporting has
since become the globally accepted means of reporting on
environmental issues, and of measuring progress towards
sustainable development in the countries which have adopted
the principles contained in Agenda 21.

Humans are dependent on natural resources for food, water,
shelter, energy, and other commodities. Environmental
services such as nutrient cycling and water quality regulation
are also vital to human existence. Agricultural and industrial
activities which support human communities frequently
produce waste products which are returned to the
environment for disposal and treatment. The impacts of
human activities are referred to as "Ecological footprints".

Although they cannot always be quantified, the ecological
footprints left by many human activities are described
qualitatively in the NSoER on Internet, illustrating the
magnitude of the impacts of these activities, in both time and
space, and describing how the causes can be addressed to
reduce these footprints.

How to read this report

Ecological footprints

The concept of "Ecological Footprints" was
developed by William E. Rees to reflect the impact
of human activities (such as use of natural resources
and production processes) on the carrying capacity
of the ecosystems which supply resources and
receive waste products.

Cities such as Johannesburg, Cape Town and
Durban, which sustain large human populations
and intensive industrial activities, have big
ecological footprints, which extend beyond the city,
and sometimes beyond South Africa's borders.
Ecological footprints illustrate the causes of
environmental change, the magnitude of the
change, and help to develop strategies and plans to
minimise negative changes. The improved
understanding of the far-reaching consequences of
human activities brought about by monitoring
ecological footprints can also help to promote
regional co-operation for sustainable development
(i.e. by encouraging countries to work together to
reduce the impacts of their activities on each
other's environmental quality).

Both this Overview, and the NSoER on Internet version, use the DPSIR reporting system
which describes environmental issues in terms of the following categories:

Driving forces

These are the underlying social and economic activities that lead to

environmentalchange. Population growth, poverty, agriculture and
industrial production are common examples.

Pressures

State

Impacts

Responses

These are pressures on the environment which result from the
driving forces, for example: pollution of air, water, and soil from
industrial production; or depletion of fish stocks through human
consumption.

This section describes the current state of the environment and
recent trends in environmental quality.

These are the consequences of the pressures on the environment,
for example: reductions in biodiversity, soil degradation, poor
human health, and lack of clean, safe water.

This section describes the human responses to environmental
change, including policies and management strategies to reduce
environmental damage, rehabilitate damaged environments,
and encourage sustainable development.

the state of the environment in south africa - an overview



Introduction

DRIVING FORCES
e.g. Population growth,
agricultural and industrial

What does an environmental
indicator tell us?

An environmental indicator should:

-  provide a representative picture of
environmental conditions, pressure on
the environment or society's
response;

- besimple, easy to interpret and able to
show trends over time;

- be responsive to changes in the
environment and related to human
activities;

- provide a basis for international
comparisons;

- have a target or threshold against
which to compare it so that users are
able to assess the significance of the
values associated with it;

-  be theoretically well founded in
technical and scientific terms;

- be based on international standards
and international consensus about its
validity; and

- lend itself to linkage with economic
models, forecasting and information
systems.

DPSIR Reporting System

e.g. Increased
water use by industry, STATE
agriculture and in the e.g. Quality and quantity

\ IMPACT
Less water
home of freshwater resources avarzlzflfei';[ ;:;iter
drinking
expansion
RESPONSE
e.g. Policy and other measures gl
to make users less wasteful ’
and to ensure sufficient water (
remains in natural system Qf

for proper functioning;
waste water treatment.

Each of these categories is described using environmental
indicators. These are specific measurements or records which are
taken to assess and monitor environmental conditions. Indicators
are used to present large amounts of detailed information in a
format that is easy to understand. For example, if we want to
measure water quality (e.g. how fit the water is for drinking), we
could measure the amounts of substances it contains that are not
good for human health. If measured over time, we would know
whether water quality is improving or getting worse. Likewise,
measurements from two different areas will tell us whether the
water in one river is being managed better than the other.

Indicators are also useful for bench-marking environmental
performance between countries. The indicators used in the
NSoER on Internet for South Africa have been selected from the
list developed by the Commission on Sustainable Development
(CSD). Where data were not available to report on CSD
indicators, or where CSD indicators were considered not to be
relevant to South Africa, new indicators have been derived.

Where did the information come from?

In general, data are readily available for reporting on the state of
the environment in South Africa. Good databases exist on
hydrology and water quality, agricultural and forestry statistics, and
inventories of plant and animal species. Macro-economic data are
also readily available, as are population statistics, demographic
information, and socio-economic data at a national scale.

However, some important data are missing. For example,
monitoring of change in terrestrial ecosystems, and in particular

quantitative data on the extent of degradation, are priorities for further research.
There are also gaps in information on non-point sources of pollution, because these
are difficult to quantify. Although government policies are freely accessible to the
public, providing information on what the government aims to do to ensure
sustainable development, it is difficult to monitor the effectiveness of these policies,
partly because standards have not been established against which to measure the
impacts of various actions.

Furthermore, many data sets are incomplete. Either they do not provide national
coverage, or have records missing. Others are outdated (e.g. marine and coastal
information, and data on gaseous emissions), and some data sets are inaccessible,
often because they are distributed across different government departments or
scientific organisations, or because they are held by private corporations or
parastatals who are unwilling to release them. Often data are in formats that need
considerable analysis before they can be used.

Respiratory diseases (such as asthma and bronchitis) which are useful indicators of
the state of the environment, are not notifiable diseases, and therefore not recorded
by hospitals. Anecdotal data must be relied upon, which is inaccurate and
incomplete.

It is vital that existing information databases are maintained and updated to support
future State of the Environment Reports. This will help us to monitor progress. Itis
also critical that data gaps are filled as soon as possible, and that funding is continued
for research programmes which will provide information for State of the
Environment Reports.

How was the State of the Environment Report developed?

The NSoER on the Internet for South Africa was produced by the
Department of Environmental Affairs and Tourism (DEA&T) with inputs from
over 20 research institutions and specialist consultants, more than 200
stakeholders, and comments from the general public. The project was funded
by DEA&T and the Norwegian Research and Development Agency, NORAD.
The Global Resource Information Database centre in Arendal, Norway,
provided technical and specialist support. Internet software and training were
provided by Ugland Totalkart of Norway. The project was managed by the
CSIR’s Division of Water, Environment and Forestry Technology, South
Africa.

What is Sustainable Development?

The World Commission on Environment and Development produced an
influential report, Our Common Future in1987. It introduced the concept of
“sustainable development” as a focal point between the interests of
development and the interests of resource conservation. Sustainable
development entails providing for the needs of the current generation without
compromising the ability of future generations to provide for their own needs.
The report states:

the state of the environment in south africa - an overview
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Introduction

Population and consumption puts
pressure on the environment

“Humanity has the ability to make development sustainable - to ensure that it meets
the needs of the present without compromising the ability of future generations to
meet their own needs. The concept of sustainable development does imply limits - not
absolute limits, but limitations imposed by the present state of technology and social
organization on environmental resources and the ability of the biosphere to absorb the
effects of human activities.”

Our Common Future recognises that sustainable development is not a static Utopian
objective. Ratheritisa dynamic process in which the exploitation of resources, the
direction of investment, the orientation of technological development, and
institutional change must be aligned to achieve current and future needs. The
continuing availability and extent of natural, renewable resources and ecosystem
services is dependent on social and technological development.

The need for social and technological developments in order to achieve sustainable
development is illustrated by the environmental impact equation put forward by
renowned ecologists, Paul and Anne Ehrlich, namely:

Impact = Population x Consumption x Technology

In order to prevent further degradation amidst a growing population with its
associated increasing consumption, the harmful impacts of technology must be
reduced. A Dutch study used this equation to show that if the population doubles
and the associated increase in consumption is fourfold, the negative environmental
impact of technology must be reduced eight times in order to prevent further
depletion or degradation of resources.

Aiming to halve negative environmental
impacts amidst a trebling of the global
population and an eightfold increase in
consumption requires that the negative
environmental impact of technology falls to
almost '/ ,th of its current impact. Amongst
other things, this means that all pollution must
be cut by roughly 98%.

Sustainability is a desired future state
whereby the pressures caused by the scale
and impact of industrialisation and population
growth are managed. In order to achieve
sustainability, and to avoid ecological collapse,
the following strategies must be implemented:

#Adoption of more globally focussed values (i.e.
environmental and social values on a global scale);

#Reflection of these values in political decision making,
supported by improved data and understanding;

#lmplementation of social and environmental best practices globally;

#Promotion of innovations in technology and approaches to
sustainable growth; and

#Application of the “Precautionary Principle” (i.e. planning for the
worst case scenario in the face of inconclusive evidence of the
impacts).

Background to South Africa

South Africa’s population was estimated to be 40.6 million in the 1996 census, and the
annual growth rate is approximately 2%. Owing to its diversity of cultures, there are
11 official languages. The economy has grown slowly over the last few years (growth
in Gross Domestic Product was less than 2% in the last three years), and almost half
the population have below subsistence level incomes without proper housing,

Background to
South Africa

electricity, or water supplies. Provision of basic needs is a national priority.

The climate is typically warm and dry. Winter temperatures rarely fall below
0°C, and summer maxima often exceed 35°C in certain parts. The average
annual rainfall is approximately 500mm. This is considerably less than the
world average of 860mm and South Africa’s most limiting natural resource is
fresh water.

The country is richly endowed with mineral deposits including coal, iron,
copper, gold, and platinum. Soils are generally thin and moderately fertile.
These features contributed to the development of an economy based on

Southern African
"hot spots"

- Succulent Karoo*

- Cape Lowland and
Mountain Fynbos*

- Wolkberg,

- Maputaland,

- Pondoland,

- Eastern Mountain,

- Albany.

* These hot spots are
internationally renowned.

primary production and extraction of resources.

South Africa is ranked as the third most biologically diverse country in the world,
mainly because of the number and types of plants found here. Vegetation types range
from arid shrubland and semi desert, through savanna and woodland to coastal and
alpine forest. Two internationally recognised biodiversity “hot spots” are the Cape
Floristic Kingdom (an entire floral kingdom found nowhere else) and the Succulent
Karoo (the only arid land biodiversity hot spot in the world). The Cape Floristic
Kingdom is the “hottest” with over 6000 endemic species. An additional 6 southern
African “hot spots” have been identified of which five can be found in South Africa,
namely: Wolkberg, Maputaland, Pondoland, Eastern Mountain and Albany. South
Africa also has a great diversity of mammals, birds, insects, reptiles, and amphibia, in
the terrestrial, coastal, and marine habitats.

South African National Land Cover
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Forces Driving Environmental

Driving forces

Environmental change is caused by human activities
(driving forces) which combine with natural processes
and put pressure on ecosystems. It is important to
understand the driving forces and the pressures they
cause, to be able to develop and implement policies,
strategies, and plans which will encourage sustainable
practices and discourage harmful ones. Experience from
developed countries has shown that costs of preventing
environmental damage are very much lower than costs
of rehabilitation or repair of degraded areas. Costs of
prevention are also considerably lower than the costs
associated with extinction, habitat loss, loss of ecosystem
functionality, or impaired human health.

Policies and economic activities are very powerful
influences of human behaviour, with both positive and
negative outcomes. For example, a government
decision to subsidise the cost of fertiliser to farmers
encourages farmers to use more fertiliser, which can
increase crop yields in the short term, but may cause
damage to the soil, reducing sustainability in the long
term. In order to prevent or reverse environmental
damage arising from pressures like this, and to promote
activities which are environmentally sustainable, it is
critical to understand natural resources and ecosystem
functions and what causes them to become depleted
and degraded. This understanding can be used to
influence decision makers to use policies, activities and
programmes that ensure sustainable development in
South Africa

Change in South Africa

This section describes the driving forces of
environmental change, and how they work together to
put pressures on natural resources and ecosystem
functions. It also summarises how the driving forces
have changed in South Africa recently, and how they will
continue to change.

The diagram below shows how international and
national driving forces influence national macro-
economic policy. Macro-economic policy sets the
framework for sectoral policies, and the way in which
these policies are implemented determines how we use
our natural resources. Social factors and gaps in our
understanding of natural processes are additional
driving forces. The resulting current situation is that
natural resources are being depleted and degraded,
whilst not meeting the national needs and international
demands which are driving environmental change.
Changes are needed in each of the driving forces to
relieve the pressures and improve the environmental
and social state. Each of these steps is described in
more detail below.

Driving Forces of Environmental Change

need to
change

social pressures

P—
national priorities 7
international forces macro economic

policy
sectoral

policies

resource use patterns
and waste/pollution

\ current state generation r’-
(" )

Jo\"® T

International driving forcesinclude trade, conventions, and standards. South Africa
needs to trade with other countries in order to bring in foreign exchange, and to
grow the economy. Needing to trade internationally encourages production within
the country, and this causes environmental change via the use of natural resources.
In the past these environmental changes included the conversion of large areas of
natural habitat to areas of agricultural production, and the development of mining
and manufacturing industries which often had polluting effects.

International agreements and conventions can also be powerful forces driving
national policy and behaviour patterns. Ratification of the Montreal Protocol in 1990
committed South Africa to phasing out production of ozone-depleting substances by
2030. The response has been to phase out certain substances (e.g
chlorofluorocarbons and carbon tetrachloride) since 1992, whilst others (e.g.
hydrochlorofluorocarbons and methylbromide) are still in the process of being
phased out.

Use of Ozone Depleting Substances in South Africa Since
ratification of the Montreal Protocol

Forces Driving
Environmental Change

11,12, 113, | CFCl; or equivalently CCLF.
114 and CFCs were used in fridges, in South Africa stopped
115 plastics industry and spray cans. using CFCs as propellants
in July 1992 (AMA news)

Substance | Usage Montreal Protocol status Amount used
1998
CFCs CFC: chloroflurocarbons. CFC-11: | Phased out 1995. Not

Domestically used aerosols | applicable

A temporary replacement for
CFCs, will eventually be replaced
by hydrofluorocarbons. HCFC-22:
chlorodifluoromethane (CF,HCL)

HCFC-22 HCFC: hydrochlorofluorocarbons. | To be phased out by 2030 1574 tons

CH3Br CH3Br : Methylbromide is used as | To be phased out by 2010 Not available
a soil sterilant in agriculture.

1,1,1- CCl, . Carbon tetrachloride was Phased out 1995 Not

trichloroeth | used in dry cleaning applicable

ane

CCl, Trichloroethane is used for Phased out 1995 Not
adhesives, solvents and as a applicable
degreasing agent

Halons Halons were used for firefighting Phased out 1993 Not

applicable

Source: A-GAS 1998.

International standards and behaviour patterns can also influence the way we
manage our environment. Environmental concerns about the loss of natural forests,
especially tropical hardwoods, have prompted a global trend in the last couple of
decades towards wood and paper production from forest plantations. In this way
natural forests are not depleted, but consumer needs are still met. However,
plantation forestry has other environmental implications, and in recent years both
consumers and producers have realised that more sustainable management
practices must be implemented.

the state of the environment in south africa - an overview



Forces Driving
Environmental Change

National driving forces which have contributed to the current
environmental situation include the need to meet the food and energy
requirements of the population, and the need for economic growth and
job creation. Historically, the macro-economic and sectoral policies
which resulted from these forces included settlement policies,
discrimination in terms of access to resources, and subsidisation. For
example, much of the prime agricultural land was reserved

for relatively few commercial farmers, whilst the large numbers of people
forced into the old "homeland" areas depended on subsistence farming.
Energy and water use were largely subsidised by the government, so that
commercial farmers and industries could produce their goods more
cheaply (when measured purely in financial terms, and taking no account
of environmental costs). Conservation measures were typically to restrict
access to protected natural areas, alienating large sections of the
population from environmental issues such as wildlife conservation.

Industrial activities create L
pollution and waste The resource use patterns that resulted were exploitative. Industry and

agriculture used energy and water wastefully, as there were no incentives

to use them wisely, or to recycle waste products. The high densities of low-income
population in the old-"homelands" forced unsustainable resource use in these areas.
These policies created large distortions in the economy and the distribution of wealth.
As a result, large sections of the population were driven to live in settlements which had
no formal services such as water supplies and sanitation. Levels of resource use were

HHHHHH®

unsustainable, and environmental degradation was widespread.

The large population, and failure of the government to enforce regulations (such as
pollution control) put added pressure on natural resources.

National priorities have changed with the introduction of democracy, and now include
the alleviation of poverty through:

the provision of basic needs for
all South Africans;

equity;

employment creation;
economic growth; and
improved quality of life.

New national priorities will address
current problems of water provision

National Priorities include:

- improved quality of life.

- provision of basic needs, These needs act as driving forces of environmental change as the
- equity, government focuses on equitable access to resources and
- employment, L .

- economic growth, and redistribution of wealth.

Reforms in macro-economic policy which have followed from these
national and international driving forces, are documented in the
Growth, Employment and Redistribution (GEAR) Framework
Strategy. GEAR focuses on creating jobs, combating inflation,
increasing exports, creating equity, and growth in Gross Domestic
Product (GDP). However, GEAR was not developed from a

Forces Driving
Environmental Change

sustainable development perspective and many of the targets and strategies it sets out
will have to be implemented carefully to ensure that they are met without further
degradation to the environment and that they contribute to, rather than hinder,
sustainable development.

Many new policies will encourage
sustainable development. The

Changes in sectoral policies have mainly been towards more sustainable E‘ationap' YVater AtCt ?”‘lj the drlaft
practices. For example the National Water Act (Act 36 of 1998) requires a erey oy aTe pies’ exampies
change in pricing structures to reflect the true environmental and social ‘I
costs of water, and to effectively manage water demand. Land reform has permitted
access for all South Africans to terrestrial resources and agricultural activities, resulting
in changing settlement patterns. Reforms in energy policy, as set out in the draft Energy
Policy (White Paper, 1998) include aims to improve residential air quality, introduce
safety standards, remove subsidies, to promote cleaner technologies and use of
renewable sources of energy, introduce environmental performance auditing, and to
establish emissions reduction programmes.

This system of environmental change is dynamic, responding to ever-changing and
developing international and national priorities and driving forces. As understanding
and awareness of driving forces and their impacts grow, so policies and practices
become more sophisticated and, if enforced, they produce successful outcomes.
These outcomes create further changes in behaviours, demands, and in resource use
patterns, requiring further changes in policy.

) '}'."__'

PIVITOTrII e NATIONAL WATER POLICY
anagement __FOR SOUTHAFRICA _

agenda 21 b et

an agenda for
suslainable development
into the 21st century

@ 'n:nnm‘:“nr‘w_» wkf:l_ AFFAIRS AND PORESTRY A
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Examples of Strategies and Policies for sustainable development
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Environmental
Pressures

nvironmental Pressures

environmental change that results.

Experienced in South Africa

This section explains how the driving forces put pressures on the environment. The
pressures arise from both current and past driving forces, as there is often a time lag
between the actions of humans, and the reactions of the environment. This section also
describes the predicted future trends in these pressures, and the severity of

In the following table, the colour indicates the severity of the pressures. Green indicates
that the environment is responding well to the pressure, amber indicates that caution
should be applied and impacts of the pressure should be carefully monitored, red
indicates that there are serious problems arising from the pressure, and purple indicates
that the environment has suffered irreparable damage due to this pressure.

DRIVING FORCE

RESULTING PRESSURE

EXPECTED FUTURE TREND

Economic growth & Export

Increased demand for resour ces;

Conversion of natural ha bitats;

Generation of pol lution and was te to air, wat er and soil;
Introduction of alie n species.

Pressure will increase unless
production methods are changed to
more sustainable ones, and
understanding of impacts improves.

Population factors
(growth, mobility,
distribution & structure)

Increased demand for resour  ces;
Rapid urbanisatio n;
Migration to urban centres &  coastal centres;

Increased and co ncentrated gener ation of polluti on and wastes;

Smaller proporti  on of the popul ation contrib uting to formal
economic activity.

Pressure will increase severely.

National priorities:
provision of basic needs
for all South Africans,
equity, employmert,
economic growth, and
improved quality of life

Increased demand for resour  ces as all South Africans  have
rights to access to natural r  esources;

Resettlement of people in mar  ginal areas through land refor m;
Improvements in socio-eco  nomic status may create incr eased
consumerism;

Job creation pressures may ha ve negative environmental
impacts if not regulated.

Pressure is likely to remain constant
or slightly increase, as equitable
access and land restitution has
been achieved to a large exte nt.

Macro-economic &
Sectoral policies

Historically, unsustainably high use of resources;
High levels of pol Ilution and was te;
Population segr egation, ineq uality & widespr ead poverty.

Pressure could be stabilised or
reduced, if new policies are
implemented and enforced.

Increased demand for resources

The need for international trade and economic growth, population factors, national
needs, and macro-economic and sectoral policies, are driving forces which all exert
pressure on the environment through increased demand for resources and
ecosystem services, which in turn leads to exploitation and depletion of these
resources. Conversion of land from natural habitats to agriculture, forestry, and
industrial systems, to meet demands, constitutes a major pressure on biodiversity
because large areas are transformed.

The need for economic growth drives up the

demand for resources in order to meet the
required production levels.
national and global population and the need for
equitable distribution and access to resources in
South Africa, the demand for resources is
increasing exponentially.
demand for water has grown so significantly
that all the major rivers in South Africa have
been dammed or modified. Furthermore, the
demand for water is expected to increase by
more than 50% over the next 30 years. At the
moment, the amount of water allocated for

With a growing

For example, the

environmental functions is lower than that
allocated to any other use (domestic, industrial,
agricultural or forestry). Although this allocation will be increased, the increase in
demand from other users means there will not be sufficient freshwater to meet the
demand from all user groups. There are many existing and planned schemes to
transfer water from areas of relative abundance to areas of high demand and
relatively low natural supply. The Lesotho Highlands Development Project is an
example of a scheme to supply Gauteng. The pressures on agriculture and forestry
to meet national and international demands have also encouraged prolific
monoculture. This reduces biodiversity, and depletes soil nutrients faster than
planting a variety of crops. Demand for agricultural productivity has also led to
marginalisation of farmers, forcing them to cultivate unsuitable soils in risky climatic
areasin order to produce food.

All major rivers have been dammed or modified
to meet the demand for water

Summary of Sectoral Water Requirements for 1996 and 2030

Gaps in understanding

Unsustainable resource  use practices;
Uncontrolled de gradation of ec osystem functio ning.

Pressure will remain constant
unless the Precautionary Principle is
applied, and research is supported
with human and financial resources.

International agreements

Development of strategies  for sustainable use of resour ces;
Reduction of pollution .

Pressure is likely to remain
constant.

International sandards

Implementation of  production met hods which use res ources
sustainably and minimise  harmful environmental impact s.

Pressure is likely to remain
constant, or increase slightly as
environrmental avarenessincreases

SECTOR % Contributi on 1996 2030 Percentage
to GDP (million cubic (million cubic Increase
metres per metres per
year) year)

Urban & domestic - 2171 6 936 219,5%
Mining & industrial 37% 1598 3380 111,5%
Irrigation & 6% 12 344 15 874 28,6%
afforestation
Environmental - 3932 4225 7,5%
TOTAL - 20 045 30 415 51,7%

adapted from Basson et al 1997
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Traditional healer
collecting bark

nationally.

Sales of plant products for medical use

This led to the regulation of South Africa's
rivers through dams and inter-basin transfers.
In addition, the subsidies on water and energy
made these commodities very cheap for
industrial, agricultural, and domestic users,
and hence there was no incentive to use them
conservatively, to recycle waste water or to
re-use water. Subsidies on agrochemicals,
designed to improve agricultural output,
encouraged over-use of these chemicals,
which have caused long term damage to the
structure and chemical nature of the soil as
well as eutrophication of rivers. The lack of
accounting for natural capital (the monetary
value of natural resources) in the national
accounting system has also encouraged
exploitative use of resources. If the
economic system had recognised that
biodiversity has an economic value (as well as

Many water bodies suffer pollution and
eutrophication problems

The national and international trade in plants and animals for
medicinal, ornamental and cultural purposes puts extreme pressures
on some of South Africa's most rare and endangered species.
Approximately 350 plant species are commonly used for medicinal
purposes, and the illegal collecting of plants for private horticultural
collections has the potential to cause extinction of species locally and

Macro-economic and
sectoral policies of the past
contributed to the pressure
on resources to meet
national and international
demands. Development of
the country's water
resources to ensure a
constant and adequate
supply of water was the
dominant policy pressure
from the 1950s to the 1980s.

Distribution of Demand for Resources

The demand for resources is unevenly
spread across the country because of
settlement patterns that have been driven
by historical distribution of resources,
population factors, employment, and past
policies. Migration to coastal urban centres
concentrates the pressure on natural
habitats for conversion to urban and
industrial uses, and the demand for fresh
water in coastal centres places pressure on
estuaries by reducing the water flowing into
them. In rural coastal areas, on the other
hand, living resources are under pressure to
meet the demand for food by the people
living in these areas. Rapid urbanisation
inland, and concentration of many people
into the old-"homeland" areas, put pressure
on the environment by concentrating the
demand for resources in these areas.

Degradation of vegetation through over-
grazing and over-collection of woody
biomass for fuel is a common problem
resulting from the concentration of more
people than the land is able to support.
Extinction of plant and animal species by
expansion of urban centres is another
problem. These problems may be alleviated
or exacerbated in future, as the need for
land reform can potentially drive
resettlement of people into marginal areas.
Often the concentration of demand does
not coincide with the supply of resources.
For example, the country's urban and
industrialised areas are the centres of
greatest water demand. But often they are
the areas that are the most water stressed
(e.g. Cape Town, Port Elizabeth,
Bloemfontein, Pietersburg, and Gauteng
Province), and will become more so as the
population increases along with the demand
forwater.

ecological value), policies would have been put in place to ensure that the resources
were used sustainably, just as minerals are extracted at an economically optimal rate.

Social factors such as dense urbanisation and improving socio-economic conditions
further pressurise resources through changes in attitudes among the population.
Lifestyles become more consumptive and wasteful (with a predominance of waste
products that are persistent in the environment), and lack of contact with the natural
environment distances people from understanding the importance of environmental
resources and services. Increasing urbanisation also contributes to smaller
households and, together with a growing population, they contribute to increasing
consumption.

High levels of unemployment and poverty are driving the present need for job
creation. The sectors which are targeted for job creation, the types of employment,
and the degree of technological innovation will determine whether this is
complementary to, or in conflict with, sustainable development. For example, job
creation in the tourism industry may contribute to conservation of certain resources,
or may contribute to over-demand for other resources, and needs to be well
planned.

Increased population mobility has caused the introduction of, and invasion by, exotic
trees and shrubs especially in the Fynbos Biome and in riparian habitats, posing a
severe threat to plant and animal diversity, water use, and ecosystem integrity. The
introduction of alien species (both intentional and unintentional) is a good example
of where a lack of understanding of ecosystem processes has been a major cause of
degradation. Ifit had been understood at the time how alien species wipe out native
species and deplete already scarce water supplies, stricter regulations might have
been applied. Another example is
the fragmentation of habitats. Only
once habitats had been reduced and
divided into small pockets was it
apparent that they could no longer
function properly that way, and
plans were made to reconnect them
by corridors. These pressures will
continue unless the "Precautionary
Principle" is applied. The
Precautionary Principle suggest
assuming the worst case scenario
when the outcomes of a particular
action are uncertain, and therefore
taking steps to avoid damage
wherever possible.

Distribution of Alien Invasive Plants
in South Africa and Lesotho

Source: Versveld et al 1998
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What Causes VWaste?

Rapid population growth and expansion of
human activities increas= the amount of
waste and pollution generated.  Typical
pollutants of South Afnea's freshwater
systems incude industrial effluents, domestic
and commercial sewage, acid mine dralhage,
agricuttural runeff and Itter Marne and
coastal ecosystems are affected by sewage
and industrial emissians, organic compounds,
suspended salids. and heayy metals and paly:
aromatic hydrocarbons: Shipping activities
imerease the risk of operational and  major ol
spills and the dischargs of ballagt water and
waste. Energy generation, mostly thirough the
burming of fossil fuels suclyas toaland ol isthe
single largest colirce of carbon dioxide and
sulphur dioside emissions in South Africa,
whirsas cattle and shesp production
contributes the most to metharie production,
and the use of nitrogen [eriilisers contributes
the most to nitrous oxide emissions. These
gases cause smog aadification of water and
soil, and contribute to global climate change.
The transport sector contributes 44% of the
total national nitric cxide emissions.and 45%
of the total national volatile organic carbon
emissions. Theseare not toxic themselves, but
combine with ‘niric ‘oxide and carbon
mioneikide n the presence of sunlight. to form
'phatocheniical smog’, which contaits azone
and other gassstaxic to plants and animals,

Industrial emissions
contribute to air pollution

Increased generation of pollution and waste

Waste and pollution put pressure on ecosystems in three ways.
Firstly, the environment is the ultimate receptacle for waste
products, and the large volumes that are currently generated
outstrip the environment's capacity to accommodate them. This
problem is most acute in urban centres, both inland and at the
coast, where localised concentrations of waste are produced,
resulting in pressure for waste disposal sites. Secondly, the
environment is often used as a "detoxifier" of waste. Many
harmful substances are broken down by naturally occurring
bacteria or other micro-organisms, leaving less toxic or non-toxic
substances. The large volumes of pollution, and the highly toxic
nature of some of the substances produced may exceed the
environment's capacity to detoxify our wastes. Many local
authorities are encountering soil and groundwater pollution
problems, particularly with solid waste dumping, and where
pollutants are contained in sewage sludge. Thirdly, the release of
waste and pollutants into the environment puts pressure on the
natural functioning of ecosystems. For example, large volumes of
sulphur dioxide and nitric oxide which are released into the air by
industrial and agricultural activities are deposited on  soil,
vegetation, and water, where they cause acidification. Organisms
are specifically adapted to function within a certain range of
acidity. Beyond that range the organisms become stressed and
may die. Large areas of farmland and forests on the Eastern
Highveld and in Mpumalanga are currently showing reduced
productivity due to acidification.

Several pollutants have impacts on human health as well, causing,
among other things, respiratory diseases and cancer.

The energy policies of the past encouraged these polluting
activities by subsidising coal- and oil-generated electricity. The
economic focus on mining also contributed to large amounts of
often highly toxic waste being generated. However, a recent
phenomenon has been the increasing
growth of secondary sector activities,
particularly manufacturing and
construction. This means
manufacturing-related pollution and
waste are likely to increase at a steady
rate, while the impacts of agriculture
and mining in the long term are likely
to decrease.

Landfill sites will socon be unable to accormmodate
the vast quantities of waste produced

Sustainable development pressures

International concern for the environment has, in recent
years especially, acted as a pressure point to drive South
Africa along the road of sustainable development,
through more conservative use of resources and reduced
pollution. For example, the Convention on International
Trade in Endangered Species of Wild Flora and Fauna
(CITES) imposed a ban on trade in vory and rhino horn
(amongst other products). This, coupled with proactive
and effective conservation programmes, has contributed
to the increase in populations of these species in South
Africa.

Consumer preferences in recent years, particularly in

The lvory ban and conservation efforts have
helped elephant populations to Increase

more developed countries, have tended towards recycled materials, bio-
degradeable products, and organically grown produce. The increase in demand for
these shows an increased awareness of the environmental impacts of human
activities. Demand in South Africa has also increased in recent years, although not as

significantly as [t has internationally.

Cultivation of proteas for export has improved
their conservation status:

National and international demand for
resources act as beneficial pressures in
the cut flower trade, game farming, and
wildlife tourism. Commercial game
ranching, for meat, hunting, and
tourism, for example, can increase the
number and range of species in the
area, by restoring or maintaining
natural habitat conditions and
implementing sound conservation
practices in order to maximise the
economic value of the resource.

The United Nations Conference on

Environment and Development (UNCED) held in Rio in 1992 brought
environmental issues into the international discussion arena and showed how social
and environmental issues must be addressed together in order to achieve sustainable

development.

The conference produced a global strategy for sustainable development called
Agenda 21 which lists some 120 action programmes including combating poverty,
promoting sustainable agriculture and rural development, and protecting the quality
and supply of fresh water resources. South Africa is one of the countries to adopt
Agenda 21 and Is committed to the development of a national strategy for

sustainable development by the year 2002,
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tate of the Environment In
South Africa

This section gives an overview of the current state of the environment, explaining how this
is the result of the driving forces and pressures listed in the previous sections. Ecosystems
comprise habitats (natural and man-made), biological resources, physical resources, and
chemical processes. Together these perform the vital functions necessary to sustain the
people of South Africa.

ECOSYSTEM STATE
COMPONENT

Habit ats 25% of terrestrial habitats have b een transformed for cultivation of crops, forestry, industry and human settlements .
50% of wetlands have been transform ed for cultivati on of crops, forestry, industry and human settlements..

5% of terrestrial habitats hav e been degraded thr ough over-us e and porr management.

8% of terrestrial and riparian h abitats are heavily infested by alien vegetation.

Biological r esources 15% of plant speci es are threatened.

14% of bird species are threatened.

24 % of reptile species are threatened.

18% of amphibian species ar e threatened.

37% of mammal sp ecies are threatened.

22% of butterfly s pecies are thr eatened.

South Africa has 582 terrestrial r eserves which protect 74% of plant sp ecies, 92% of amphibian and reptile species, 97% of bird
species, and 93% of mammal species.

There are 57 marine protected areas encompassing coastal, estuarine and marin e habit ats (1 7% of th e coastline) .

Physicalresouces Only 8.6% of the annual rainfall is available as surface water.

All major rivers have been damm ed or modified to meet the demand.
Demand for water is projected to increase by 50% in th e next 30 years.
Forestry uses 3% of mean annual ru noff.

Alien vegetation uses 7% of mean ann ual runoff.

17 million h a of cu ltivated s oils ar e affec ted by eros ion.

Soil is lost 8 tim es faster than it is ge nerat ed.

Chemical processes Carbon dioxide, nitrous oxide and m ethane levels are increasing slightly.

Levels of s ulphur dioxid e are stable.

UVB radiation exp osure levels are dangerously high for half the year.

2.6 million m°® of waste domestic and comm ercial water is treated every day.

Over 42 million m? of solid waste is generated every year.

A shortage of landfill sites in 5 provinces is predicted over the next 10 years.

Over 5 million m° of haz ardous was te is g enerated every year, most of which never reaches a proper dis posal site.
Most major rivers have a eutrophic ation problem.

Toxic pollutants from sewage and industrial effluents are accumu lating in the food ch ain.

People The total popul ation was 40.6 million in 1996.

The population is growing at about 2% per year.

50% of South Afric ans live in towns and cities.

Nearly 50% live in informal dwel lings.

45% do not have access to clean water.

Only 60% have electricity.

24% of the work force was unemploy ed in 1996.
Approximatelyl 6% of South Afric ans are function ally illiterate.
20% of households have incomes of less than R500 p er month.
Clinic: patient rati os acr oss the country are 1:22,000.

Nearly 20% of the work force is HIV positive.

Inflation rate is 6%.

Growth in GDP was 0.5% in 1998.

Habitats

Poverty, population growth and the consequent pressures for
housing, food, water and other commaodities, together with
the pressure for increased production, has led to the rapid
expansion of human settlements, cultivation and forestry,
mining and other industrial activities. Together, these have
transformed about 25% of South Africa's terrestrial habitats
from their natural state. Urban and industrial developments
(particularly diamond mining and port development) along
the coastline have also transformed and severely fragmented
natural coastal habitats. Five per cent of the untransformed
terrestrial habitats (mainly grazing lands) suffers from
extensive removal of vegetation and exposure of soil, or soil
loss.  Additionally, riverine habitats have been extensively
changed, and little remains of naturally functioning freshwater
systems in South Africa. Up to 50% of South Africa's wetlands
have been lost through transformation to other land uses.

Although conservation policies resulted in the formation of
many protected areas, only 6% of South Africa's natural
terrestrial habitat, and only 17% of the coastline, is under
formal protection. Furthermore, some habitats are well
represented in nature reserves and national parks, whereas
others (including the Succulent Karoo and Lowland Fynbos)
are poorly represented. The conservation target set by the
World Conservation Union (IUCN), for every country in the
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world, is a minimum of 10% of each habitat type. The South African reserve network
includes, by chance, breeding populations of most terrestrial animals and plants.
However, the methods used in creating protected areas (including the forced
removal of people) resulted in a lack of understanding and respect for protected

areas by large sectors of the population.

Conservation Areas in South Africa
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Source: DEA&T 1998
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Floristic Hotspots in South Africa
and Protected areas

Biological resources

South Africa has the third highest level of biological diversity of any country in
the world. Estimates of the total number of species in the country vary from
250000 to Tmillion, a richness and diversity which is due to the broad range of
climatic, geological, soil and landscape forms found in South Africa. Some
18000 vascular plant species occur within our boundaries (7.5% of the global
total), of which 80% occur nowhere else. This is more than twice the number
of plants found in the US, a country over five times the size of South Africa.
The high level of species richness, diversity, and endemism of vascular plants
also earns South Africa the privileges of having two internationally renowned
biodiversity "hot spots". the Succulent Karoo and the Cape Floral Kingdom.
There are also five southern African
hot spots which occur wholly or
partially in South Africa.  South
Africa is home to 5.8% of the world's
mammal species, 8% of the world's
bird species, 4.6% of the world's
reptile species, 16% of marine fish
species and 5.5% of the world's
recorded insect species. Over 10000
vt e s coastal species of animals and plants
| Hamsterasposinksa - (glmost 15% of the global total) are

Albany
Cape

~ gmenyonan found in South African waters, with
' Li?ﬁ??&'é‘n”&amo about 12% of these occurring
| Wolkberg
nowhere else.

Source: National Botanical Institute 1999

\

A high proportion of the terrestrial
vertebrate fauna and the flora of South Africa is preserved in terrestrial nature reserves
and Marine Protected Areas. However, currently 3435 (15%) of South Africa's plant
species, 102 species of birds (14%), 72 species of reptiles (24%), 17 species of amphibians
(18%), 90 species of mammals (37%), and 142 species of butterflies (22%), are listed as
threatened in the South African Red Data Books. Itis also estimated that the total number
of threatened plant taxa doubled between 1980 and
1995 (from 1893 to 3268). There are 582 protected
terrestrial areas in South Africa (160 private reserves
and 422 reserves formally protected by national,
provincial or local authorities). Although the extent
to which viable populations are conserved in such
areas is not known, about 74% of South African plant
species, 92% of amphibian and reptile species, 97% of
bird species, and 93% of mammal species are
estimated to be represented in the present protected
areasystem.

South Africa has a large proportion
of the world's biodiversity

Commercial exploitation of many fish species for national and
international demand has depleted these resources severely,
particularly pilchards, anchovies and red-eye; whereas subsistence
exploitation of the rocky shores has led to the decline in rock
lobster, abalone, mussels, crabs, and other species.

State of the
Environment

Physical resources

Fresh water is the most limiting resource to national
development. South Africa is a semi-arid country with only
8.6% of the rainfall available as surface water, one of the lowest
conversion ratios in the world. South Africa's groundwater
resources are also relatively limited compared to world
averages. Fresh water is being over-exploited by wasteful
domestic, agricultural and industrial users, alien vegetation, and
forestry plantations. Urban and domestic demand totaled 2
million cubic metres in 1996, mining and industry used 1.5 million,
agriculture and afforestation used 12 million, and it was estimated
that the additional volume of water used by alien vegetation, in
comparison with the natural vegetation, is some 3.3 billion cubic
metres. In addition, rapid population growth and increased
domestic use makes it likely that total water demand will increase
by over 50% by the year 2030.

Forestry uses 3% of available
surface water per year

Over-collection of woody biomass for fuel, intensive livestock

z e . . . Bush encroachment is a serious problem
grazing, and cultivation of marginal soils have contributed to as it alters the gazing capacity of the land

vegetation and soil degradation, especially in old-"homeland"

areas. The rapid increase in demand for agricultural produce has
contributed to soil degradation in commercial areas, through over-use of
agrochemicals, monoculture, and intensive grazing pressure. It is
estimated that water erosion affects 6.1 million hectares of cultivated soil
in South Africa, and wind erosion affects an estimated 10.9 million
hectares. This results in an estimated mean annual soil loss of 2.5 tonnes
per hectare, which is eight times faster than it is being replaced by natural
processes. In addition, over 2.5 million hectares of soil are estimated to
have become acidified, reducing production potential and ability to meet
future needs. Poor management of cultivated and grazing lands,
increased population mobility, and uncontrolled introductions of alien
animal and plant species have resulted in over 8% of South Africa's land Clearing alien plants improves

surface being severely infested by alien vegetation, and a large proportion biodiversity and water awilability
being affected by bush encroachment (whereby woody plant species dominate

naturally grassland areas). This alters the grazing capacity.

Chemical processes

Industrial and agricultural activities, together with expansion of human settlements,
have generated large amounts of substances which are harmful to humans and
ecosystems. Recent advances in production methods may reduce the amounts of
pollution in future, and better waste management practices and development of
recycling techniques may reduce the harmful effects of pollution on the environment.
However, some pollutants have very long-term effects, and continue to damage
ecosystems even after the amount of pollutant being released is reduced or stopped
altogether.

the state of the environment in south africa - an overview
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Sewage sludge
Urban waste
Agricultural waste —..

Fuel ash

Sources of Waste

Other —

Mining waste

South Africa generates over 42 million cubic metres of
solid waste every year. This is roughly 0.7kg per
person per day, which is more typical of a developed
country than a developing one (by comparison, the
figure is 0.73kg in the UK, 0.87 kg in Singapore, and
0.3 kgin Nepal). An additional 5 million cubic metres
of hazardous waste is generated every year. Every day
2.6 million cubic metres of domestic and commercial
waste water is processed at treatment works (this does
not include waste water from industrial and
agricultural processes, which are the largest source of
waste water). Our capacity to store and treat these
high volumes of waste is severely limited, and it is

predicted that five of the nine

Average Ambient Concentration
of Pollutants in Urban Areas (1996)

provinces will have landfill shortages
within the next 10 years. Further
cause for concern is the low
percentage of hazardous waste that is
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actually disposed of properly. A
recent survey showed that of the
estimated 5 million cubic metres
produced every year, only 5% turned
up at hazardous waste disposal sites.
This means that there is extensive
illegal dumping, and/or frequent
accidents and spillages.

Levels of carbon dioxide, nitrous
oxide and methane which all
contribute to the global greenhouse

Particulste matter

NO2{ppb)
802(ppb)

. Capa Town . Jnh-nnunbulD Varaaniging

Source: DEA&T 1996

Ozone{ppb)

effect, are increasing slightly (less
than 1% per year), and many ozone-
depleting compounds have been
phased out since the signing of the
Montreal Protocol in 1990. Levels of
sulphur dioxide, which causes

Badly polluted waters are dangerous to human health

and cannot be used for irrigation or industrial use

respiratory illnesses such as asthma
and bronchitis and contributes to photochemical
smog, are stable or slightly improving. However,
Cape Town, Durban, and Pretoria are exposed to
dangerous or very dangerous levels of Ultra Violet
B radiation (a major cause of skin cancers) for
almost half the year. The use of wood, dung or
coal for fuel produces significant air pollution.

Typical pollutants of South Africa's freshwater
environment include industrial effluents, domestic
and commercial sewage, acid mine drainage,
agricultural runoff, and litter. Major problem

areas, where total suspended

solids exceed the maximum
recommended amount, are in .
the Western Cape, the Eastern
Cape, northern KwaZulu/Natal
and the Vaal River. In addition,
most of the major rivers in
South Africa have a
eutrophication problem, leading
to algal blooms which are
unsightly, smelly, and use up
large amounts of the dissolved
oxygen, severely impairing
productivity.

Tissue Concentration pg/g dry mass

Trace Metal Concentration in Mussels
(Cape Town Harbour)

Increased levels of organic, nutrient, trace metal and hydrocarbon contaminants are
experienced in coastal waters. Some of these pollutants accumulate in fish stocks,
threatening ecosystem health and human health when eaten. Besides chronic
impacts on the marine environment, major incidents such as accidental oil spills
severely damage beaches and rocky shorelines, killing much of the animal and plant

life.

Approximately 2.5 million hectares of cultivated soil are acidified country-wide,
through deposition of sulphur dioxide and nitric oxide, inappropriate land
management practices, and over-use of chemicals. Legal and illegal dumping of
general and hazardous wastes (such as oil and petro-chemicals) also causes localised
soil contamination. In some cases the damage isirreversible.

The people of South Africa

The population in South Africa was
about 40,6 million in 199, and is
growing at 2% per year. Although this
growth rate is declining, the population
will continue to grow for several years.
Roughly half of all South Africans live in
towns and cities, and less than 60% live
in formal dwellings. In both rural and
urban centres, many people do not
have access to water, sanitation,
electricity, or other services. For
example, only 45% of households have
a tap inside the dwelling, and only 60%
of households have a central electricity

supply.

The population is more mobile now
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than in the last century and factors such as employment opportunities, land reform
and restitution are causing national and international migration to urban centres.
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Poverty rates are high, with 20% of households having
monthly incomes of less than R500. Unemployment is
also high (averaging 24% in 19%9). Although the
education system has been reformed and all South
Africans now have access to education, approximately 7.5
million people (16% of the population) are functionally
illiterate. These, and other factors, contribute to high
crime rates.

Although most people have access to formal health
services, clinics often do not have the resources to cope

with the demand. Nationally, 92% of all public hospital beds are currently occupied. The
most important notifiable disease is Tuberculosis, accounting for nearly 4% of all deaths. The
extent of HIV infection and AIDS is not accurately known at this time, but the disease could
have devastating consequences for the country's population structure and its economic

growth.

The currently high levels of unemployment and the low, but improving, economic growth rate
create a condition of "jobless growth". This is not sustainable, and is contributing to the
expansion of the informal sector (approximately 1.8 million people, or 12% of the labour
force, contributing R32 billion annually, or 7% of GDP. By comparison, agriculture employs
1.2 million people, and contributes only 4.5% to GDP). Jobless growth also encourages an
uneven distribution of wealth, i.e. the rich get richer and the poor become poorer, if the
benefits of employment (such as income, medical insurance, pension) are not distributed
across the population through the tax and welfare systems. Although there has been
considerable political activity recently (including generating many new policies, reforming the

legal system, creating more awareness and transparency, and cultivating a

the workforce by 20%
over the next six to
seven years.

AIDS may reduce life culture of participation), the policies need the support of economic reform,
e’fi%m“)’ to which will remove distortions in the economy such as subsidies on water and
+ 40 years
by 2010, and reduce energy.

Impacts of Environmenta
Change in South Africa

In the previous section, the types of ecosystems occurring in South Africa were
described, and the extent to which they have been altered was presented. Given this
current state, the question "So, how well are they working?" needs to be answered,
in order to determine the sustainability of environmental changes, i.e. the ability of
the environment to cope with the pressures that human activities exert, and the
ability to continue to support life. This section addresses this question.

PRESSURE

IMPACT

Impacts of
Environmental
Change

Demand for resources:
Water

Agricultural pr - oduction

Space

Fuel

Biological resources

Reduced flow in rivers, damming of rivers, inter-basin transfers.

Sedimentation of estuarie s, reduced flooding frequency, and reduced water quality in estuaries.
Many rivers have become seasonal (e.g. Limpopo, Levuvhu, Letaba).

Flood plains have become less productive (e.g. Pongola).

Extensive surface and ground w ater pollution.

Loss of aquatic biodiversity (24 plant species, 25 fish species, 6 amphibian species, 2 reptile
species, 24 bird species and 2 mammal species are now endangered).

The amount of available agricultural land per person declined from 0.86 ha in 1970 to 0.5 ha in
1980.

Many areas suffer increased risk of drought and de sertification, and increa sed severity of drought.
3 plant species have becom e extinct due to over-grazing.

Up to 96% of certain plant communities have been converted for crop cultivation (e.g.
Renosterveld shrublands).

Siltation of dams due to soil erosion costs R200million per year.

5 plant species have becom e extinct due to urban expansion.

Terrestrial ecosystems have reduced capacity to support plant life and grazing animals due to
over-collection of woody biomass.

Many species have become e ndangered through loss of habitat, or over harvesting for food,
medicinal and collection p urposes. Examples include the pepper-bark tree, wild ginger, (now
possibly locally extinct), the succulent species Haworthia limifolia (almost extinct), the climbing lily|
aloes, cycads, rock lobster, pilchards, anchovies andred-eye.

Increased generation of
pollution and w aste

Soil acidification and red uced productivity.

Climate change altering distribution of plant and a nimal communities.

Sea level rise (through climate change) mainly damage s coastal habitats and str uctures.
Increased incidence of re spiratory diseases.

Increased incidence and de nsity of smog.

Reduced quality of water for d omestic use, irrigation, and industrial use.

Sustainable
development pres sures

Development of new natio nal policies for sustainable de velopment.

Adoption of more sustainab le practices by some public and private agencies (e.g. recycling, use
of cleaner technologies).

State of the Environment R eporting, providing so und information for decisio n making and
planning.

Greater public awareness, leadingto more responsible behaviour.
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Impacts of
Environmental Change

Habitat loss and fragmentation, loss of biodiversity, over-use of resources, and
pollution, all degrade our ecosystems, leaving them less able to perform the vital
functions that support all life on earth. South Africa's natural ecosystems are
some of the most fragile on earth, due to the low rainfall, fragile soils, highly
variable climate, or restricted area where they occur. Natural systems that have
been converted to human uses are also at risk of lost productivity, through natural
processes such as flooding, drought, and disease. When natural or man-made
ecosystems become degraded due to fragmentation, over-use of resources, or
pollution, it not only lowers their normal functionality but also their ability to
recover from natural disasters. When such events occur, the ecosystem may not
be able to recover, or it may take longer to recover, or it may function as a
different type of ecosystem.

Impacts of Environmental Change

Damage to some coastal ecosystems is already so severe that they cannot recover.
In particular, damage to estuaries is extensive due to extraction of water from
rivers to supply human needs, and urban encroachment which destroys or
transforms the natural habitat. This causes sedimentation within estuaries. In
turn this means that the estuary mouth opens less frequently and freshwater
builds up, often flooding the surrounding habitat.
Sedimentation also reduces water quality in the
estuary making it less suitable for industrial and
domestic use and less able to support aquatic life.
Extraction of water has also caused flood plains that
rely on regular flooding to become less productive.
Furthermore, many perennial rivers have become
seasonal due to over-extraction of water for domestic,
agricultural, and industrial demand (e.g. the Limpopo,
Letaba, and Levuvhu rivers). This has changed the
composition of plant and animal communities found in

Poor land management and natural disasters  these habitats, and has altered the ecosystem
lead to soil degradation and desertification

processes. Pollution of marine and coastal areas from
oil spills, sewage outfalls, industrial effluent, and waste from ships,
causes major damage to coastal areas, killing coastal and marine life,
poisoning humans, and blocking estuaries.

Soil and vegetation degradation, resulting from over-grazing,
cultivation of marginal areas, and over-collection of woody biomass
for fuel, have resulted in reduced productivity of the land. The amount
of agricultural land available per personin 1970 was 0.86 hectares. This
decreased to 0.5 hectares per person in 1980, and it is estimated that
this will decrease further to 0.2 hectares per person by 2020 due to
population growth. Degradation of the soil will mean even less area
available per person impacting on food security and imports and
exports of food. Sustained or increased population growth will
exacerbate this problem. Soil and vegetation degradation also
increase the risk and severity of droughts. With 5% of the country
already classified as degraded, and over 90% classified as "affected
drylands" (i.e. naturally dry areas where drought will be severe), this is
amajor cause for concern.

Our Responses to
Environmental Change

Expansion of industrial and agricultural activities have also caused pollution of the

atmosphere on alocal and global scale. The impacts of this are:

# Deposition of sulphuric acid and nitric acid (either as dust or as acid rain)

causes large areas of soil to become acidic and less able to
support plant growth. Areas on the escarpment east and south
of Gauteng, and the industrial areas of Mpumalanga, are the
worst affected.

# Changes in climate could cause further loss or transformation of
terrestrial habitats. Predictions over the medium to long term
have included a reduced Grassland biome and an increase in the
Desert biome. Higher temperatures could lead to the invasion of
grasslands by savanna trees which would reduce grazing
potential.

# Rise in sea level. Although no habitat loss has occurred to date, if
the current rate of sea level rise continues, loss and fragmentation
of coastal habitats will result.

Indoor air pollution causes
respiratory diseases

# A high incidence of respiratory ailments mainly caused by indoor air pollution
from burning of paraffin, wood and coal for heating, cooking, and lighting.

Respiratory ailments constitute the single greatest cause of death.

# Frequent occurrence of smog or brown haze, particularly in

winter on the highveld, and on calm days.

Although several measures have been taken worldwide (e.g. the
United Nations Framework Convention on Climate Change, and the
Montreal Protocol), to reduce the amounts of gases which pollute the
atmosphere, it is too early to know whether global climate change can
be slowed or reversed.

In recent years, five species of plant (Erica Pyramidalis, Erica Sociorum,
Erica Verticillata, Asparagus Variegata, Romulea Papyracea) are known to
have become extinct due to urban expansion. Three are thought to
have become extinct through over-grazing, and several more species
have become threatened due to intense collection for medicinal use,
private collections, and international trade. Furthermore, the
effectiveness of protected areas in terms of conserving biodiversity can
be questioned. The 57 Marine Protected Areas (which include marine
reserves, general restricted areas, single species restricted areas,

Why Should We Care About
Ecosystem Degradation?

Degradation of natural systems makes
them less able to support human needs.
South Africa's priorities are to meet basic
needs of all South Africans (water,
sanitation, health services, education,
housing and infrastructure), to redress
disparities in wealth and access to
resources, to create employment, to
stimulate and sustain economic growth,
and to improve the quality of life for all
South Africans. At present, many of these
needs are not being met, and the ability of
the environment to supply the required
resources and services is already severely
impaired. Radical intervention is required
in order to prevent further ecosystem
degradation, and rehabilitate and restore
degraded ecosystems, so that they are
more able to meet the needs of present
and future human generations.

national parks and provincial nature reserves) do not afford protection
to all threatened marine and coastal species. Even where species are

protected (usually the economically or ecologically important species) it may not
improve the conservation status of the species due to inadequate resources available to
enforce protection. Furthermore, existing Marine Protected Areas do not protect the
full range of coastal and marine habitats, such as sandy beaches, estuaries, dunes, and

different types of rocky shore.
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Over-exploitation of living marine and coastal resources to meet local and
international demands for food has left many species threatened with
extinction. Continued population increase, without adequate economic
growth, will worsen this situation. Furthermore, loss of certain species from
rocky intertidal communities has upset the natural predator-prey balance.
This s likely to cause loss of production potential of these ecosystems.

Pollution is one of the major threats to the coastal marine environment

Our Respon

ses to

Environmental

Our Responses to
Environmental Change

South Africa is responding to environmental change by signing
international agreements, passing national laws and developing
national policies, implementing management strategies, monitoring
and research, raising awareness, and through education. Some of
these responses are generic to most or all of the environmental
changes taking place at present. The Constitution gives people the
right to a healthy environment, and the right to have the
environment protected against
activities which are damaging or
degrading.  This means that
offenders can be taken to the
Constitutional Court.  Closely
linked to this, is the recent rise in
public awareness regarding
environmental issues. The plethora
of environmental policies and
actions taken in the private sector
towards more sustainable
development, together with
improved information and
The Constitution gives South Africans communications technology, access
the right to a healthy environment  to information, and international
awareness and pressure towards
sustainable development, have raised public awareness. The
participatory approach encouraged by the new government
empowers individuals and communities to take action to protect
their environments, for example, by lobbying against developments
with negative environmental impacts.

The
Constitution

of the Respubilic of South Africa, 1996

Macro-economic reform is a response to combat environmental
change in all ecosystems. The removal of subsidies from water and
energy will encourage users to conserve more. The culture of
wasting resources can be effectively reversed only by making users
pay the consequences in rands and cents. Removal of subsidies
from agrochemicals will also restrict their use and relieve some of
the pressures on the land and on aquatic systems. There are plans to
reform the System of National Accounts to include natural
resources as capital. This not only forces recognition of their value,
but also forces the realisation that they are being used
unsustainably. At present we are living off our capital instead of the
interest (the renewable component), because the current national
accounting system does not make the value of resources explicit.

ange

The National Environmental
Management Act (1998)

The National Environmental Management
Act (NEMA\) aims to improve environmental
management, whilst facilitating sustainable
development, and to improve co-ordination
and governance of environmental issues.
More specifically it:

- provides a framework for integrating
good environmental management into
all development activities;

- establishes principles guiding the exercise

of functions affecting the environment;

- establishes procedures and institutions to
facilitate and promote co-operative
government and intergovernmental
relations;

- establishes procedures and institutions to
facilitate and promote public
participation in environmental
governance;

- facilitates the enforcement of
environmental laws by civil society.

The principles of sustainabEai@went liste
inthe Act require:

- that the disturbance of ecosystems and
loss of biological diversity is avoided, or,
where it cannot be altogether avoided, is
minimised and remedied;

- that the use and exploitation of non-
renewable natural resources is
responsible and equitable, and takes into
account the consequences of the
depletion of the resource;

- pollution and degradation of the
environment are avoided, or; where they
cannot be altogether avoided, are
minimised and remedied;

- waste is (to be) avoided, or where it
cannot be altogether avoided, minimised
and re-used or recycled where possible
and otherwise disposed of in a
responsible manner;

- the costs of remedying pollution,
environmental degradation and
consequent adverse health effects and of
preventing, controlling or minimising
further pollution, environmental damage
or adverse health effects must be paid for
by those responsible for harming the
environment.

o
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Turning sustainable development into an economic issue will ensure a faster and
more effective response than merely treatingitasa political one.

Population Policy
for
South Africa

April 1998

¢

The Draft Population Policy for

South Africa aims to address issues of
mortality, fertility and migration,
thereby improving quality of life and
relieving pressure on the environment.

Another generic response to environmental change in South Africa is the draft
Population Policy (White Paper, 1998). This policy is an integral component of
development policies. It reflects the government's position that development must
meet the needs of the present generation and improve their quality of life without
destroying the environment or depleting non-renewable natural resources, in order
to avoid compromising the ability of future generations to meet their own
needs.The policy recognises three population factors which need to be addressed:
fertility, mortality and migration. The policy recognises that the rapid increase in
population puts pressure on natural resources and limits social and economic
development which is already under strain from backlogs in employment,
education, housing, health and other factors. Alternative choices to migration are
also proposed, in order to relieve the concentration of pressure on natural

resources and social services in urban areas.

Since the democratic elections in 1994 South Africa hasincreased its
involvement in the international arena of sustainable development.
Active participation in deliberations at the United Nations
Commission on Sustainable Development, submission to the
Commission of annual progress reports on the implementation of
Agenda 21lin South Africa, and participation in some of the
Commission's initiatives, provided South Africa with the
opportunity to support and influence the standpoints presented by
developing countries to the Commission. South Africa has also
participated in many global sustainable development initiatives,
such as testing of the Commission's proposed set of indicators of
sustainability, and the City Environment Reports on Internet project
endorsed by the United Nations Environment Programme, the
European Environment Agency, the World Health Organisation,
the Global Urban Observatory, and the International Council for
Local Environmental Initiatives.

South Africa will chair the "G77 and China" at the eighth session of
the UN Commission on Sustainable Development in April 2000.
The "G77 and China" (Group of seventy-seven and China) is the
largest intergovernmental coalition for developing countries in the
United Nations system. As such, the G77 and China provides the
means for the developing world to articulate and promote its
collective economic, social and environmental interests and
enhance its joint negotiating capacity.

Within the southern African region, South Africa is taking a leading
role in, or participating in, many sustainable development initiatives
such as the Global Water Project, the State of the Environment
Reporting Programme and the SADC Protocol on Shared Water
Course Systems. As a signatory to the Convention on Biological
Diversity, South Africa attends regional meetings to develop
strategies for incorporating traditional knowledge into the

Our Responses to
Environmental Change

sustainable use of biodiversity, and to promote the sharing of benefits from natural

resources with local communities.

South Africa is also playing an active role in the Valdivia Group (consisting of Southern
Hemisphere countries: Australia, New Zealand, Uruguay, Chile, Argentina, Brazil, and
South Africa). Within the Valdivia Group, South Africa is responsible for co-
ordination of all activities related to the Convention to Combat Desertification. This
includes projects, the exchange of expertise and best practices, and networking
activities. South Africa will host the annual meeting of the Valdivia Group in the year

2000.

The following section highlights some of the international agreements, national
policies, and programmes and management strategies which are currently being
implemented in response to loss and fragmentation of habitats, loss of biodiversity,

resources depletion, pollution and waste, impaired ecosystem functioning, and

national needs.

RESPONSE

AIM OF RESPONSE

INTERNATIONAL AGREEMENTS

Convention on International Trade in
Endangered Species or wild Fauna and Flora
(CITES)

Protection of endangered spedes by regulating
trade in live specimens or products.

Convention on Biological Diversity

Promotion of the sustainable use of biological
resources, regional co-operation, and sharing of
benefits by local communities.

United Nations Convention to Combat
Desertification in those countries experiencing
serious draught and/or Desertffication,
particularly in Africa

Promotion of sustainable land use practices
through research into the causes of drought.

Convention on Wetlands of International
Importance especially as Waterfowl Habitat
(Ramsar Convention)

Promotion of wetlands conservation.

Framework Convention on Climate Change

To halt and reverse the trend in climate change
through reduction of emissions of greenhouse
gases.

Protocol for the Protection of the Ozone Layer
(Montreal Protocol)

To prevent further depletion of the ozone layer by
reducing emissions of CFCs

Convention on the Prevention of Pollution by
Dumping of Wastes and other Matter

To prevent dumping of waste from ships, and to
minimise the risk of oil spills.

NATION AL POL ICY

The Constitution (Act 108 of 1996)

Gives all South Africans the right to a healthy
environment, and the right to protection of the
environment.

The Reconstruction and Development
Programme

Consists of many programmes to provide basic
needs, create employment and economic growth,
redistribute access to resources and benefits
derived from them and improve quality of life for all
South Africans.
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RESPONSE AIM OF RESPONSE

NATION AL POL ICY

To prevent or minimise damage to the
National Environmental Management Act (Act | environment, and to rehabilitate already degraded

10 of 1998) environments.
To promote the sustainable use of marine and
Draft National Coastal Management Policy coastal resources, to prevent or minimise damage

(White Paper, 1998) to coastal and marine systems, and to prevent or
reduce pollution and waste.

To promote the sustainable use of water
resources, and to provide for basic human needs
and ecological requirements.

To ensure sustainable timber production,

minimisation of waste, and sustainable use of

National Water Act (Act 36 of 1998)

National Forests Act (Act 84 of 1998)

resources.
Draft Policy on the Conservation and To promote the sustainable use of biological
Sustainable Use of South Africa’s Biological resources, and support sharing of benefits by local
Diversity (White Paper, 1998) communities.

To minimise waste and pollution generation, to
promote re-use and recycling of waste, and to
ensure the efficient and safe treatment of waste
and pollution.

To remove subsidies from electricity generation,
and to minimise pollution impacts from electricity
generation.

Atmospheric Pollution Prevention Act (1965) To minimise emissions of pollutants into the
atmosphere.

Draft Integrated Pollution and Waste
Management Policy (White Paper, 1998)

Draft Energy Policy (White Paper, 1998)

PROGRAMMES & ST RATEGIES

Spatial Development Initiatives To co-ordinate and centralise development,
minimising fragmentation of habitats.

To ensure impacts of development or practices are
understood, that environmental damage is
minimised, and that already damaged
environments are rehabilitated.

To remove alien vegetation from catchment areas,
thereby improving run-off and biodiversity, and to
create jobs.

LandCare Initiative, National Grazing Strategy, | To promote sustainable production techniques,
Stock Reduction Schemes, Responsible Care minimising damage to vegetation and soil.
Programme
Standards & Guidelines (e.g. for water quality) | To regulate pollution and maintain high quality of
resources.

Strategic Environmental Assessments,
Environmental Impact Assessments,
Environmental Management Plans

Working for Water Programme

Fragmentation and Loss of Natural Habitats
Policy Responses to Fragmentation and Loss of Natural Habitats

Fragmentation and loss of habitats result largely from uncontrolled
urban, industrial, and agricultural (including afforestation)
development in the interior and along the coast of South Africa. This
is driven by rapid population growth and migration and the need for
employment and economic growth.

The National Environmental Management Act (Act 107 of 1998)
requires that "the potential impact on the environment, socio-
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economic conditions, and the cultural heritage of certain activities (such as
construction of urban, commercial or industrial structures, or change in land use)

must be considered, investigated and assessed prior to their implementation and
reported to the organ of state charged by law with authorising, permitting, or
otherwise allowing the implementation of an activity".
Assessment (EIA) regulations were promulgated in 1997 in terms of the Environment
Conservation Act, 1989. These regulations will be replaced within the next few years
with EIA regulations that will be promulgated in terms of the National Environmental

Management Act, 1998, and will ensure the following:

# Investigation of the environment likely to be significantly affected by the

proposed activity and alternatives thereto;

# investigation of the potential impact, including cumulative effects, of the

activity and its alternatives;

# investigation of mitigation measures to keep adverse impacts to a minimum,
as well as the option of notimplementing the activity;

Environmental Impact

# public information and participation, independent review and conflict
resolution in all phases of the investigation and assessment of impacts;

# investigation and formulation of arrangements for the monitoring and
management of impacts, and the assessment of the effectiveness of such

arrangements after their implementation.

However, EIAs can be very lengthy and very costly
processes. In the coastal zone in particular, this has led
to increased rather than reduced fragmentation of
habitats, as projects are approved on a piecemeal basis
without consideration of the cumulative impacts of
several developments in an area. In an attempt to
counteract this, the Consortium for Estuarine
Research and Management was established to conduct
research in coastal areas, and aims to ensure
environmentally sustainable development of Southern
Africa's estuaries. ~ The National Environmental
Management Act and the draft National Coastal
Management Policy (White Paper, 1998) are additional
responses to enhance co-ordination and control of
development in terrestrial and coastal environments.

Several policies and initiatives will lead to
more coordinated planning and sustainable
development in the Coastal zone

In terms of regulating forestry development and its impacts, the National Forests Act
(Act 84 of 1998) makes provisions for more sustainable timber production by
regulating water use, enforcing strict pollution regulations, and developing criteria and

indicators of sustainable forest management.
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Programme / Strategy Responses to Fragmentation and Loss of Natural Habitats

The Spatial Development Initiatives promoted by the Department of Trade and
Industry are designed to concentrate development in certain areas (such as the Wild
Coast, the Maputo corridor, and the Coega harbour area). This should reduce the
fragmented approach to development by concentrating it in specified corridors.
Although not a legal requirement, Spatial Development Initiatives often carry out
Strategic Environmental Assessments (SEAs), which consider the environmental
opportunities and constraints to policies and development programmes on a regional
scale. Consideration of all development projects within the specified region should
identify any potential conflicts between projects, and raise awareness to cumulative
impacts resulting from separate projects.

Many companies are implementing Environmental Management Plans or other
strategies which set guidelines for wise resource use, minimisation of impacts, and
rehabilitation of degraded or damaged habitats. South Africa ranks fourth in the world
in terms of the number of certificates issued according to the criteria and indicators of
the international Forestry Stewardship Council (FSC), after the US, Sweden, and the
UK. These certificates reflect the practice of environmental management to required
standards. Some forestry companies are working towards obtaining the International
Standards Organisation's environmental accreditation (ISO 14001) certificates in
addition to FSC. In 1994 the Chemical and Allied Industries Association (CAIA)
launched Responsible Care in South Africa to respond to public concerns about the
manufacture, transport, use and disposal of chemicals. Community awareness and
involvement are key features of the initiative. Responsible Care also reflects the
chemical industry's concern for:

the health and safety of its employees and of the public;
environmental protection and rehabilitation;
introducing cleaner technology; and

sustainable development.

HH

Loss of Biodiversity
International Responses to Loss of Biodiversity

South Africa has signed the Convention on International Trade in
Endangered Species of Wild Fauna and Flora (CITES), and controls
trade in endangered species through a stringent system of permits and
customs control measures. South Africa has also signed the
Convention on Biodiversity which aims to promote sustainable use of
resources through regional co-operation. Some structures are
already in place to ensure such co-operation, although it is uncertain
how effective they will be.

Ratification of CITES has contributed

to improved conservation of certain rare
and endangered species

Policy Responses to Loss of Biodiversity

The draft Policy on the Conservation and Sustainable Use of South
Africa's Biological Diversity (White Paper, 1998) aims to promote
sustainable use rather than exploitation of resources, and sharing of

benefits to local communities.  This will be achieved by
empowering and educating communities, thereby promoting
ownership rather than alienation from natural resources, and
hence recognition of the economic and ecological benefits of
resource conservation. Threats to biodiversity from over-fishing,
pollution and siltation of estuaries, are being tackled by the draft
National Coastal Management Policy, which aims to establish and
effectively manage a system of protected areas to maintain the
diversity of coastal ecosystems, in addition to regulating resource
use and pollution in coastal areas. However, these policies have
not yet been passed as legislation, and will require the
commitment of extensive financial and human resources in order
to be effective. The political desire to meet sustainable
development objectives, as expressed in these far-sighted policies,

Our Responses to
Environmental Change

requires the political will to allocate scarce resources, to ensure The Draft Coastal Management

policy becomes legislation, and that legislation is enforced.

Policy aims to improve
coordination of development

in the coastal zone and to ensure

Programme / Strategy Responses to Loss of Biodiversity

Threats to biodiversity from alien invasive
organisms are being tackled by government
schemes such as The Working for Water
programme. This has been remarkably successful
in controlling the spread of alien vegetation, as well

as generating employment, education, and

“—H awareness. However, unless further resources are

committed to such programmes, very soon the gains made will be lost,
and all the current effort will be negated.

Resource Depletion
International Responses to Resource Depletion

Resource depletion is apparent in terrestrial, freshwater, and marine
and coastal ecosystems. Resources of particular concern are water, fish
stocks, grasslands and woodlands, soil, and rare and endangered
species of terrestrial plants and animals. International conventions and
agreements that aim to conserve these resources include conventions
on shared water courses, the United Nations Convention on the Law
of the Sea, the Convention to Combat Desertification, and CITES. These empower
South Africa to protect its own resources, and to co-operate with other countries on
the protection of shared resources. Successful implementation depends on
enforcement of the regulations, either through translation to national law, or via
international watchdog activities.

the state of the environment in south africa - an overview
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NATIONAL WATER POLICY
FOR SOUTH AFRICA

The National Water Policy will
ensure more sustainable use
of water

Policy Responses to Resource Depletion

At the national level, policies and legislation aimed at reducing the
rate of resource depletion include the National Water Act (which has
introduced a radical new pricing structure to reflect the true cost of
water to users, and makes provision for a minimum allowance for
human consumption). Making the user pay the full cost of inputs
such as water and energy will deter users from wasting the resources
and will go a long way towards promoting sustainable use. The draft
National Coastal Management Policy aims to promote the diversity,
vitality and sustainability of coastal economies and activities, ensuring
that renewable resource use practices are in accord with the
regenerative capacity of coastal ecosystems, and that nonrenewable
coastal resources are used in a manner that optimises the public
interest and retains options for alternative and future uses. Licensing
systems are already in place to control access to, and harvesting of,
many marine resources, but the effectiveness of these systems is
uncertain due to shortages in policing capacity to enforce them.

Programme / Strategy Responses to Resource Depletion

These responses include stock reduction schemes, the LandCare Programme and the
National Grazing Strategy, which are focussed on conservation and sustainable use of
resources under agricultural and grazing use. The government's electrification programme
should reduce the pressure on woody biomass as a fuel source, by supplying electricity to
remote and /or impoverished communities. However, preferences for certain fuel types,
the cost of electricity and continued population growth may out-weigh the benefits of
electrification.

photos: ESCOM

Renewable sources
of energy are being
investigated for l
supplying power to
rural areas currently
without electricity §

Investigations are under way to secure additional water resources in the
future from neighbouring countries, and from the desalination of sea
water. However, dependence on other countries for water supply may be
politically untenable. An education and awareness programme, and
stringent water conservation measures (such as increased tariffs reflecting

the true cost of water supply), need to be implemented in
order to reduce demand to a reasonable level. Methods of
supplying this reduced demand should then be investigated.

The success of many of these schemes and initiatives also
depends on the level of ownership of those people affected.
Several conservation authorities have established structures
for greater decision making and sharing of benefits from
protected areas with surrounding communities. The draft
National Coastal Management policy also aims to ensure
meaningful public participation and partnerships between the State,
the private sector and civil society in order to foster coresponsibility
in coastal management. Commodity forums and trusts have been
established to control the quantities and prices of agricultural
produce. These are positive steps towards an improved culture of
stakeholder participation, and will in the long-term contribute to the
success of schemes for sustainable resource use.
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Pollution and Waste
International Responses to Pollution and Waste

International conventions that South Africa has signed to address problems associated
with pollution and waste include the Framework Convention on Climate Change, the
Montreal Protocol, the International Convention for Prevention of Pollution at Sea,
and the United Nations Convention on the Law of the Sea. South Africa and Namibia
have also developed oil spill contingency plans. Again, the effectiveness of these
responses lies in their implementation and enforcement, which, especially for the
marine conventions, may be logistically difficult, and which in all cases, depends on
financial and human resources being committed. The time frame over which certain
obligations have to be met are in some cases so long that it may hinder monitoring of
the effectiveness of these conventions.

Policy Responses to Pollution and Waste

The draft Integrated Pollution and Waste Management Policy

PMG 130

(White Paper, 1998) is structured so as to promote holistic and ' G

integrated pollution and waste management through pollution

prevention, minimisation at source, impact management and NATIONAL WASTE MANAGEMENT
o ) STRATEGIES AND ACTION PLANS

remediation. The National Waste Management Strategy, put SOUTH AFRICA

forward in terms of the policy, will address the following
priority topics:

STRATEGY FORMULATION PHASE

NATIONAL.

# education and capacity building; WASTE MANAGEMENT STR
# waste inventories, reporting and data management;
# pollution prevention, waste minimisation, impact VERSION €

control and remediation;
# cleaner technologies, products and production;
# hazardous waste including radioactive waste; and
# legislative aspects.

7 IUNE 1999

Various framework and sectoral policies also tackle waste and
pollution at a national level, including the Dumping At Sea
Control Act, the draft National Coastal Management Policy,
the draft Energy Policy, the Atmospheric Pollution Prevention Act, and the National
Water Act and National Environmental Management Act. Perhaps the most over-
arching is the Constitution which states that everyone has the right to an environment
which is not harmful to their health or well-being. This empowers communities and
individuals to protect their environments from pollution and waste, and to prosecute
offenders through the Constitutional Court. In practice this may not be as effective as
itis in principle, due to shortages in capacity and awareness. Other tools that can be
used to enforce compliance with regulations include taxation of pollution, use of
pollution permits, and subsidisation of cleaner technologies, recycling, and other waste
minimisation strategies. However, these too need resources in order to operate
effectively.

The National Waste Management strategy is a
multi-faceted approach to waste and pollution control.
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Our Responses to
Environmental Change

can be enforced.

Monitoring of Water Quality against
guideline standards provides information
to support management of water resources

Impaired Ecosystem Functioning
Policy Responses to Ecosystem Functioning

The National Water Act is perhaps the most
important of all South Africa's legislation, as
water is the most limiting resource to national
development. The Act makes provision for an
"ecological reserve" which is the minimum
amount of water which must remain in the
river or water body, for it to function
normally. There are technicalities still to be
finalised in terms of this Act, such as the exact
amount of the reserve, and how preservation
of the reserve will be regulated by the relevant
authorities. However, this will contribute to
improved water quantity and quality in future,
for both human and environmental uses.

The draft National Coastal Management
Policy has maintenance of the diversity, health

Programme / Strategy Responses to Pollution and Waste

Other responses to pollution and waste problems include the
development of Water Quality Guidelines for freshwater and
marine waters, and monitoring of effluent outfalls along the
coast. This is especially valuable where pollution can be
attributed to a point source, and thus the pertinent regulations
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Spatial development Initiatives will
stimulate economic development
and employment

Meeting Our National Needs

Our national needs include provision of basic
needs, equity, employment, economic growth
and improved quality of life. Failure to ensure
that ecosystem functioning is maintained will
only further reduce the capability to meet
national needs, as human development is
dependent on environmental services and
resources. For example, if vegetation and soil
degradation continues, the ability of the land
to support agricultural crops and livestock will
be even further reduced, and food security
will be threatened. We therefore have to
ensure that habitat loss and fragmentation is
stopped, that resources are not depleted or
polluted, and that biodiversity is maintained, in
order to ensure proper ecosystem
functioning, and ability to provide for the
needs of the rapidly increasing human
population.  This is what is meant by
Sustainable Development; i.e. conservation of
environmental resources in order to be able
to provide an increasing quality of life,
sustained over future generations.

The Constitution, and several sectoral
policies (such as the draft National Coastal
Management Policy, the draft Energy Policy,
and the National Water Act) make provision
for equitable access to resources for all South
Africans, redressing the imbalances of the
past. This is effected primarily through
various projects of the Reconstruction and
Development Programme, such as the
housing development scheme, electrification
schemes, and water supply and sanitation
programmes. The government is focussing
on job creation, by targeting sectors such as
tourism, and by establishing nodes of
development across the country (Spatial
Development Initiatives).

The government also recognises the need to
empower and uplift the people of South
Africa. Education has received the largest
share of government spending for the last two
years, and Curriculum 2005 reforms the old
education system, and includes
environmental education as an integral
component of every subject. The draft
Science and Technology Policy (White Paper,
1998) also recognises the need for further
research in order to improve understanding
and ultimately enhance management.

Our Responses to
Environmental Change

and productivity of coastal processes and ecosystems as one of its goals, and the
National Environmental Management Act states that damage to ecosystem
functioning must be avoided. Both these policies also make provision for minimisation
of impacts where they cannot be altogether avoided, and for rehabilitation of damaged
and degraded ecosystems. Approval of an Environmental Impact Assessment prior to
development, and compliance with an Environmental Management Plan during
operation and following closure of the development, are regulations designed to
enforce these aims. However, these activities increase the burden of monitoring and
policing on the relevant authorities, and in turn cause delays, incur additional costs, and
reduce the level of effective co-ordination between projects.

Programme / Strategy Responses to Ecosystem Functioning

Many of South Africa's national policies and programmes, such
as the LandCare Programme, the Stock Reduction Schemes
and the National Grazing Strategy aim to mitigate the causes of
soil degradation and desertification.  If successful, these
projects will contribute to sustainable use of the land and
improved plant and animal productivit. However, to be
effective, the programmes must be adopted by the relevant
farming communities and monitored and encouraged by the
relevant authorities. Such strategies must also be coupled with
macro-economic reform which removes subsidies that
encourage damaging behaviours such as cultivation in marginal
areas, over-use of agrochemicals, and monoculture.

Community gardens provide sustainable
employment and food production
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needs is a pressure for more .
sustainable development  HHowever, these have been depleted and degraded, in some cases to

Conclusion

Environmental change in South Africa is driven by both national and international
forces. International driving forces include trade, signing of International Agreements
and Conventions, and the adoption of international environmental standards. National
driving forces are population growth, the need to provide basic human needs and to
improve the quality of life for all, and the need for poverty alleviation through
employment, equity, and economic growth. Together these forces help to set the
country's priorities and policies, which in turn influence which resources are used, and
how they are used. At present, many policies exist which encourage wasteful use of
resources and uncontrolled generation of pollution and waste. Although in many cases
new policies have been developed to replace these, it will be some time before they are
fully operational. Population growth adds to the problem, by increasing the number of
people needing access to resources. Another driving force is that we do not fully
understand the complexity of natural processes, and therefore we cannot predict what
the impacts will be of certain actions. It is only once these actions are carried out that we
realise what the consequences are, and can put plans in place to prevent environmental
degradation, or to rehabilitate already degraded environments.

The pressures that arise from these driving forces are an increased demand for
resources and ecosystem services, increased generation of pollution and waste, and
pressure for more sustainable development. Increased demand for resources such as
water, fuel, and food leads to exploitation and depletion of these resources. Demand
for agricultural and industrial products leads to the
conversion of land from natural habitats to crop lands,
forests, and urban and industrial settlements,
expansion of agriculture into unsuitable areas, and
overstocking of animals on grazing lands. Intensive
agricultural and industrial activities also contribute to
soil degradation and erosion, use vast amounts of
water and energy, and result in pollution of the air,
water, and soil with waste products. Sustainable
development pressures resulting from international
and national driving forces include the development of
national policies and strategies to comply with
international conventions, and changes in management
practices to suit consumer preferences.

These driving forces and pressures are the causes of the
current state of the environment in South Africa.
Without man's intervention South Africa was richly
endowed with a diversity of natural resources.

the extent where they cannot be replaced or restored. Twenty five
percent of terrestrial habitats and half of all wetlands have been
converted to other land uses, 5% of the remaining terrestrial habitats
are degraded, all South African rivers have been dammed or modified
to provide water for domestic, industrial and agricultural uses (and yet

there is still a water shortage), many plant and animal species have become
endangered through loss of habitat or through overcollection, and the number of
extinct plants doubled between 1980 and 1995. Soil is eroded eight times faster
than it is replaced. Large amounts of waste products are released into the air,
water, and soil, changing the climate, making water unsuitable for use, and reducing
the productivity of vegetation. Capacity to deal properly with our waste is
insufficient at present, and predicted to become even more limited in future.

The consequences of having a degraded and polluted environment are: reduced
capacity to provide space, food, energy, other commodities, and less effective
functioning of vital life support systems like water quality control, nutrient cycling,
and climate regulation. Degradation also reduces the natural environment's ability
to provide opportunities for recreation, and to absorb waste products. At present
nearly half of all South Africans do not have
proper housing or access to clean drinking water,
only 60% have electricity, and 16% are
functionally illiterate. Twenty-four per cent of the
workforce were unemployed in 1996, 20% of
households have incomes of less than R500 per
month, the inflation rate is 6%, and growth in
GDP was a mere 0.5% in 1998. In order to meet
the national goals of provision of basic needs,
equity, employment, economic growth, and
improved quality of life, we need properly
functioning ecosystems. However, the degraded
state of many ecosystems means they are not able
to meet the needs of such a large population. The
rapid population growth means that ecosystems
are under even greater pressure to not only
continue to function, but to support even more people.

The recent political reform (including a new Constitution, several new environmental
policies, the signing of international agreements, the development of a participatory
approach to policy making, and greater transparency at all levels of government)
have laid the foundations for sustainable development in South Africa. Restructuring
of the Department of Environmental Affairs and Tourism, increased public awareness
of environmental issues, and inclusion of environmental education in the Curriculum
2005, are also positive steps towards sustainable development. However, it is
essential that these political reforms are backed up by financial and human resources
in order to implement them effectively. It is vital that social, economic and
environmental needs are considered together. The debate is not about environment
versus development, but environment and development, i.e. how to optimise
development whilst optimising the ability of the environment to continue to deliver
life supporting services. If social and economic issues are addressed separately from
environmental issues, ecological and social collapse are certain. Economic and
political reform are also required to ensure that the environment is treated as an
integral part of social and economic development, and not an alternative to it.
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Conclusion

Improved health services and
facilities will reduce infant
mortality and improve
quality of life

Above all, population factors (fertility, mortality and migration) must
be addressed in order to stabilise demand for resources and
production of wastes, to be able to meet the basic needs of all South
Africans, and to improve quality of life for present and future
generations. A larger population simply means fewer resources for
everyone and reduced quality of resources for everyone, whereas a
lower population (using sustainable management practices) can enjoy
more resources and improved quality of
resources. In line with International trends, the
Development Bank of Southern Africa predicted
a drop in South Africa's fertility rate if quality of
life improves. Many of the responses listed
above have the potential to enhance quality of
life if they are implemented and monitored
effectively. This would then trigger a positive
feedback loop whereby a decline in the fertility
rate would slow the rate of population increase,
stabilising or even reducing the demand for
natural resources. This would help ensure
sustainability of resources in the long-term and
provision for future generations, leading to ever improving quality of
life as technology improves.

At present it is difficult to determine the effectiveness of many of the
recently developed responses to environmental change in South
Africa. This is because many of the laws have been recently
promulgated and the impacts are not yet noticeable. One of the
functions of the National State of the Environment Report is to
monitor effectiveness of our responses in order to make
recommendations for continuous improvements in understanding and
management. This requires continued collection of relevant, accurate
data, as well as collection of new information where it is currently
lacking.

The diagram below shows how past actions have led South Africa on a
path of unsustainable resource use, population expansion, and waste
generation. We are now at a crossroads where one of three scenarios
may be followed.

Scenario 1 represents continued population growth, wasteful
consumption patterns and exploitation of resources, and excessive
generation of pollution and waste (i.e. sustainable development
strategies are not put in place). Ecosystem functions will be rapidly
degraded and will be unable to support human life within one or two
generations. Ecological collapse shortly followed by social and
economic collapse are the outcomes of ignoring sustainable
development principles.

Scenario 2 will prevail if sustainable development strategies are
developed, but lack of human and financial resources means they
cannot be implemented fully. Thus resources will continue to be

Scenarios for South Africa's Future

Scenario |I: Scenario 2: Scenario 3:

Ecological and social collapse, Development of environmentally Sustainable development achieved
caused by uncontrolled population sustainable policies or through stabilisation of the human
growth, lack of support for programmes, but lack of population, political will, and
environmental policies and financial and human means commitment of financial and human
programmes, leading to continued ineffective implementation and resources to implement and enforce
habitat degradation and over- controlover human activities. A new environmental policies.
exploitation of resources, and slower pathway to ecological

continued levels of pollution and and social decline.

waste generation. s

>

[~

Sustainability

Time

exploited and polluted, unchecked by regulatory authorities. A slower ecological and
social demise will ensue.

Scenario 3 is the preferred outcome. The newly promulgated legislation and recently
developed sustainable development strategies will be supported by political will and
human and financial resources, resulting in responsible, sustainable rates of resource
use, minimised waste and pollution, and maintenance of healthy ecological services.
This will ensure improved quality of life for present and future generations.

In summary, South Africa is well endowed with natural resources for development and
food security. In addition, all the right policies are in place or nearly in place to put the
country firmly on a sustainable development trajectory and to reverse the current
trend towards unsustainability. Political and social commitment to sacrifice short term
consumption for long term sustainability and to ensure enhanced quality of life for
future generations is required over the foreseeable future, if we are to see these
policies bear fruit. South Africa has the opportunity to further her role as an
international leader in participative democracy by promoting sustainable development
programmes.
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Glossary of Terms

Agrochemicals
Alien Invasive Organisms

Biodiversity

Biomass
Biome
Convention

Democracy

Ecosystem
Ecosystem Services

Effluent
Endemic
Environmental Degradation

Estuary

Eutrophication

Fauna

Flora

Gross Domestic Product

Habitat Fragmentation
Horticulture

Hotspots

Hydrocarbon

Hydrology
Legislation

Macro-economics
Marginalisation

Monoculture
Nutrient Cycling

Perennial
Photochemical Smog

Policy

Promulgation
Rehabilitation
Species Richness
Species Diversity
Subsidy

Sustainable Development

Terrestrial Ecosystem

Chemicals used to fertilise soil, and to control animal pests and weeds in agriculture
Animals and plants invading and becoming established in areas where they do not
normally occur

The variability among living organisms from all sources including, infer alia, terrestrial,
marine, and other aquatic ecosystems and the ecological complexes of which they are
part; this includes diversity within species, between species, and of ecosystems.

Mass of biological material (living or dead)

The broadest level of classification of vegetation and the communities it supports

An agreement that has been drafted by an international, independent panel (e.g. the
United Nations), which various governments then sign, to support certain actions

Political system in which the government is freely elected, and acts on behalf of the
majority interest

A system of plants, animals, nutrients and elements, and the interactions between them
The life-supporting functions that are provided by ecosystems, such as water quality
regulation, nutrient cycling, soil fertility maintenance, regulation of concentration of
atmospheric gases.

That water which flows out of a man-made system into a river; usually waste water
Occurringin a particular region, and nowhere else

Reduction in capacity of the vegetation or soil to support life, through damage to physical,
chemical or biological properties

In South Africa an estuary is considered to be that portion of a river system which has, or
can from time to time, have contact with the sea

The process whereby nutrients accumulate in a body of water

Animals

Plants

Total value of final production of goods and services within a specific time frame, usually a
calender year

Splitting up into many smaller sections, which are not joined

Use of plants for ornamental purposes (e.g. planting in gardens)

Areas of extraordinarily high biological diversity

A compound containing carbon and nitrogen. Can be toxic to humans and plants, and
can reactin the atmosphere with other gases, to form ozone.

The flow of water, from rainfall to rivers, to evaporation and cloud formation

The process of law-making, by passing policies through Parliament, and making them
Acts.

A study of national economic aggregates

Expansion of agriculture into areas that are not suitable, due to economic or survivalist
pressures

Cultivation of only one type of crop over a long period of time

Regulation of nutrient element concentrations (such as carbon, and nitrogen) in the air,
water, and soil.

(Refers to rivers) Flowing all year round

Formed by Volatile Organic Carbons, nitric oxide, and carbon monaxide, in the presence
of sunlight. Photochemical smog contains ozone and other gases toxic to plants and
animals, and is particularly a problem in urban areas where it also reduces visibility.

A government document which sets out guidelines for decision making and action. In a
democratic environment it is the product of government and specialist involvement in a
consultative process with communities, and helps to set priorities and allocate resources
Putting laws into effect

Repair or reconstruction of damaged habitats

The number of speciesin an area or habitat

The range of species in an area or habitat

A means by which the government effectively reduces the real cost of a commodity, such
as water, electricity, or fertiliser

Providing for the needs of the present without impairing the ability of future generations
to meet their own needs

A system of plants, animals, nutrients and elements, and the interactions between them,
thatis found on the land
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