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APPENDIX G:  INDICATORS

The Namibian government is committed to improving the livelihood of its people and to sustainable use of the Nation’s natural resources.  Meeting this challenge requires an understanding of the factors governing the distribution and abundance of national natural resources, the patterns of resource use, and a programme to monitor resource condition to guide management and policy decisions.  An indicator is a measure of some variable of interest, in this case related to Waste Management and Pollution Control, by which the status of the environment is determined, changes and trends in the state of the environmental components can be tracked or effectiveness of responses measured.  If environmental management is to be effective, there must be indicators that can:

· determine the status of the resources

· provide an understanding of processes

· discern changes and trends

· provide early warning of emerging problems 

· measure the effectiveness of environmental policies

A primary goal of this report is to identify key indicators that are relevant for assessing status, trends and responses at the national level.  Indicators must have a direct and easily recognised relationship to socio-economic or environmental well-being, and have the social and political impact to catch the attention of and demand action from decision and policy makers.  The development of appropriate indicators is a key step in addressing questions about the existence or magnitude of risks and trends in natural resources and natural resource management. 

To be effective, an indicator must be:

· efficient (i.e. easily measured and anlysed using existing data)

· effective (i.e. sensitive to change and clearly linked to causative factors)

· economically and logistically feasible (e.g. preferably already being measured)

· reliable (i.e. accurate and continuous)

Key indicators should address the most urgent risks to provide an early warning of emerging problems.  However, the feasibility, technical, financial and environmental, of gathering the information required must be taken into account.  While some indicators may have great utility, technical and financial constraints may preclude their use.  An other essential aspect is determining the threshold for an indicator.  For example, while a small amount of organic pollution will be purified naturally in a flowing river, a large amount of the same organic pollution will overwhelm the natural purification processes and create serious risks to human health and the environment.

Several key indicators may be combined together for form an index.  This may provide an overview of the sector, based on several important facets of the issues at stake. 

Guideline to identification of indicators:



Key indicators:  Using the above criteria, and focusing on the most important issues concerning waste and pollution in Namibia, the following indicators of status and trends were chosen.  These may be changed, refined and improved as a better understanding is established and more information becomes available.

Key indicators for General Domestic Waste, status and trends: 

Four important facets of the challenges facing management of general domestic waste were identified, all exacerbated by deficiencies in the current data available: 

· uncontrolled dumping, 

· littering, 

· waste generation and 

· reduction of waste by recycling.  

To provide effective indicators of these challenges, the identified facets can be addressed through four indicators monitoring presence and management of ‘approved’ landfill sites.  These indicators can then be combined into a single index addressing management of General Domestic Waste.

1. The number of approved landfill sites (i.e. sites that fulfil specifications such as South Africa’s ‘minimum requirements for the design of landfills’) that exist compared with the number expected (i.e. one for every declared local authority).  The number of approved landfill sites is currently limited and should be increasing, encouraged by decentralisation, until every local authority has an approved landfill site.  Afterwards, the number should increase but remain equal to the number of proclaimed local authorities. 

2.  The number of approved landfill sites from which information is available compared with the number from which information is expected.  Some of these sources of information may not be ‘approved landfill sites’ yet information is provided.  The number of landfill sites from which information is received will increase until the number equals the total number of landfill sites in Namibia.  (As the capacity of local authorities increases, surveys of uncontrolled dumping and littering in a constituency could be undertaken.)

3. The amount of solid waste deposited at approved landfill sites related to the population generating waste in the area, i.e. amount/ capita.  The amount per capita would be expected to increase with increasing economic conditions.  At the same time, the amount per capita would be expected to decrease as awareness of the population increases and economic incentives improve with respect to recycling and minimisation of waste at source.  Further study could provide a value for the expected amount of waste per capita under optimal conditions against which these data could be compared. 

4. The amount of different types of materials recovered for recycling or re-use, as a proportion of the total waste generated in a particular area.  Once systems for gathering information on the amount of waste generated in certain areas are in place, then it would require just a small extension to gather similar information on what is recovered.  This value could also be expressed as amount recovered per capita in the area under consideration.  

The value would vary with recycling, minimisation at source, economic incentives and available technology for recycling.  It would be low while awareness is low, and would increase as recycling expanded.

Based on these four components, and their expected values, a combined index, for an individual approved landfill site, a region or the nation, could be established.

INDEX NAME:
Materials recycled from approved landfill sites

Definition
The indicator is defined as the tonnage of materials recycled from individual approved landfill sites per year.

Measurement
This indicator would be measured by using records from local authorities and from approved landfill sites.

SIGNIFICANCE OF THE INDEX

Purpose
It gives an indication of the number of approved landfill sites and the number of sites or local authorities from which information is available.

It gives an indication of the amount of waste generated per capita.

It gives an indication of the effort going into recycling per individual landfill per year; 

It gives a rough indication of potential monetary value of recycling; 

It gives an indication of level of awareness.  

Relevance
Recycling is one of the main ways of reducing volume of landfill sites and improving solid waste management

Limitations of the indicator
All waste is not accommodated in approved landfill sites; uncontrolled dumping and littering would confound these results.

Linkages to other indicators
This indicator could be combined with an indicator involving amounts of waste directly recycled that does not pass through landfill sites.

Calculating and updating of the indicator
This indicator could be updated annually using records from local authorities and approved landfill sites

Key indicators for Hazardous Waste, status and trends: 

Four important facets of the challenges facing management of hazarous waste were identified, all exacerbated by deficiencies in the current data available: 

· mixing of general domestic waste and hazardous waste, 

· medical waste, 

· very toxic substances (e.g. DDT, pesticides, TBT, PCB) and 

· used oil.  

To provide effective indicators of these challenges, the identified facets can be addressed through four indicators monitoring information and management of hazardous waste, at source or at landfill sites.  These indicators can then be combined into a single index addressing management of Hazardous Waste.

1. The number of landfill sites with separate treatment of general domestic and hazardous waste compared with the number expected (i.e. one for every large local authority responsible for medical or other hazardous waste).  The number of landfill sites with separated treatment is limited (Windhoek only, with Walvis Bay planning a hazardous waste cell) but should be increasing, encouraged by decentralisation, until every large local authority has an landfill site with separated treatment facilities.  Information would be collected, analysed and provided by local authorities.

2.  The number of medical institutions that comply with international standards for collecting and treatment of medical waste compared with the number of medical institutions in Namibia.  This could include an indicator concerning information on the number of functioning incinerators compared with the number of incinerators in use.  Currently, international standards do not appear to be met in most medical institutions outside of Windhoek, but the number could be expected to increase.  Information would be collect, analysed and communicated by the Ministry of Health and Social Services, private medical institutions and managers of landfill sites. 

3. Statistics showing the imported volumes of very toxic substances, volumes used and volumes discharged as hazardous waste.  Currently, fragmented information on some substances is collected and retained by some authorities in isolation from others, often only about the volumes imported.  A basic inventory is missing so that basic surveys would be the first step to developing this indicator with data consolidated in and available from a single agency. Information can only improve.  Awareness, information feedback and management of these substances can also be expected to improve with time.  

4. Proportion of mineral motor oil imported that is used, recycled or recovered appropriately.  There is only a rough estimate of the amount of oil that is imported and it is not known to what extent discarded oil pollutes groundwater or other water resources.  This information is fragmented amongst different companies and authorities and is incomplete.  Information can only improve and should be consolidated in and available from a single agency.  Awareness of the hazards of mis-managed mineral motor oils, and its management, can be expected to improve with time.  

Based on these four components, and their expected values, a combined index, for hazardous waste at a regional or national level, could be established.

INDEX NAME:
Information on hazardous waste readily available at a central agency.

Definition
The index is defined as the collection, consolidation, analysis and availability of information concerning: separate management of domestic and hazardous waste, management of medical waste, management of very toxic substances and management of mineral motor oils.  

Measurement
This index would be measured, initially, by using fragmented records from various sources.  When a central agency is established, measurement would be focused there.

SIGNIFICANCE OF THE INDEX

Purpose
It gives an indication of the proportion of large landfill sites where general domestic and hazardous waste are treated separately;  

It gives an indication of the proportion of medical institutions that comply with international standards for collection and treatment of medical waste;

It gives an indication of the availability of statistics concerning amounts of very toxic substances imported, spent and discharged as hazardous waste;

It gives an indication of the proportion of imported mineral motor oils that is recycled, recovered or discharged into the environment; 

It gives an indication of level of awareness, feedback of information and management of hazardous waste.  

Relevance
Hazardous waste has the potential to pollute the environment in a number of different ways.  The four facets identified in this index represent the most serious challenges to management of toxic waste.

Limitations of the indicator
The diverse and fragmented management of these four facets of hazardous waste.

Linkages to other indicators
This indicator could be combined with other indicators dealing with environmental management information systems.

Calculating and updating of the indicator
This indicator could be updated annually using records from the central agency, once it is established.

Key indicators for Pollution, status and trends: 

Water pollution is the single most important facet of pollution in Namibia.  Because of the prevailing aridity, water is the most significant factor limiting sustainable development.  The existing and potential pollution problems include: 

· groundwater pollution, 

· pollution of ephemeral rivers, and 

· pollution of perennial rivers.  

To provide effective indicators of these challenges, the identified facets can be addressed through indicators monitoring both the potential and the presence of water pollution.  Two of these indicators can then be combined into an index addressing Groundwater Pollution in Namibia.

1. The number of identified and reported incidents of groundwater pollution from seeping petrol, from industries (e.g. tanneries), from sewage ponds, from livestock and human feces, and from other sources on the data base of the Department of Water Affairs.  It is expected that the number of reported incidents will increase as surveillance increases.  As public awareness increases and prevention of groundwater pollution improves, the number of polluted groundwater aquifers should remain constant.  (Reversal of groundwater pollution is very slow so that the number of polluted groundwater aquifers can only decrease on a scale of centuries.)  Existing groundwater pollution may have resulted from on-site groundwater pollution or have been spread by water flow in ephemeral rivers.  Because of the occasional nature of flood events in ephemeral rivers, pollution events may have taken place long after the threat was in existence.  

2.  The number of identified sources of potential groundwater pollution, e.g. active and abandoned mines or poorly managed landfills.  These potential sources of pollution will increase as new mining and other industries are developed, however, improved management of potential sources could limit actual incidents of pollution.  Potential groundwater pollution may result from on-site groundwater pollution or may be spread by water flow in ephemeral rivers.  Because of the occasional nature of flood events in ephemeral rivers, potential groundwater pollution may not be realised until long after the threat is established.  

3. Potential pollution sources affecting perennial rivers.  Very toxic substances, for example agricultural chemicals, constitute a great threat to perennial rivers.  The pollution events may be of short duration and difficult to identify but the potential for pollution is ever present.  Poorly located or managed landfills and similar point sources, e.g. from industry, are also a threat to perennial rivers from which pollution may be continuous.  The number of potential sources of pollution to perennial rivers will increase as irrigated agriculture increases along the banks of perennial rivers.  The number of poorly sited landfills or industries contributing to perennial river pollution should decrease with improved planning and management.  This indicator stands on its own; it could be augmented by information from the indicator for very toxic waste.  

Based on indicators of actual and potential groundwater pollution, and their expected values, a combined index, for groundwater pollution could be established.

INDEX NAME:
Existing and potential groundwater pollution

Definition
The indicator is defined as the total of known incidents of and identified potential for groundwater pollution 

Measurement
This indicator would be measured by using records from DWA, the Chamber of Mines and other sources.  In the future, all these data should be available in a single agency.

SIGNIFICANCE OF THE INDEX

Purpose
It gives an indication of the number of identified incidents of groundwater pollution.

It gives an indication of the potential for further groundwater pollution from identified sources. 

Relevance
Groundwater pollution is almost impossible to reverse.  Approximately half of Namibia’s population and a majority of its land area are dependent on groundwater or ephemeral rivers as the only source of water.

Limitations of the indicator
While major groundwater pollution incidents and potential can be identified, pollution from poorly managed boreholes used by livestock may not be readily apparent.

Linkages to other indicators
This indicator could be combined with indicators from the SOER-water.

Calculating and updating of the indicator
This indicator could be updated annually using records from DWA and the Chamber of Mines.  A survey of potential pollution sources would improve data reliability.

Response indicators have also been identified.  These have not been fully elaborated but provide an indication of responses that would improve Waste Management and Pollution Control in Namibia.

Component
Possible indicator.

Legislative instruments
Fragmented legislation replaced by a new consistent Pollution Control and Waste Management Act.

Number of new regulations established.

Quality standards established.

New guidelines established.

Economic incentives
Levies on packaging materials established.

Awareness
Basic "awareness package" available for a all major target groups.

Education
The issue contained in curriculum for all grades.

Specialised courses established at tertiary level.

Research is published through professional journals/conferences.

Capacity
Consistent and clearly visible institution/institutions established in Government.

Number of local authorities that have designated bodies for this purpose.

Number of private entrepreneurs in the sector.

Number of employees in the private and public sector. (split on management, professional and other categories)

Number of active recycling companies established.

Number of wheelie bins used in Namibia per capita.



Conclusion:  This overview of the state of Namibia’s environment with respect to waste management and pollution control is clearly fragmentary and lacking in robust information.  This lack of information, to provide an overview and to inform planning, management feedback and adjustment, is the most serious deficiency for sustainable waste management and pollution control in Namibia.  This incomplete overview has served to raise some awareness amongst local authorities concerning the need for information and can serve as the basis for a more complete survey of the State of the Environment with respect to waste management and pollution control in Namibia.  The information and understanding generated would contribute to improved health of all Namibians and to Namibia’s sustainable development.

Provide an early warning of emerging problems.





Changes and trends





Provide an understanding of processes





Status of the resources








Measure of effectiveness of policies





RESPONSE:





Policy instruments in general:


- legislative framework


- economics incentives


- awareness, education and


  capacity





- what is feasible to measure?


- what is informative?


- where are the most urgent risks?


- how can we indicate these risks?





TRENDS:





WHAT IS HAPPENING?





- in which areas are there relevant problems?


- what are the relevant facets within each problem component?








