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Executive summary
This desk-top based environmental economic analysis contains estimates of the values associated with different coastal resources in Namibia. The benefits of current uses are quantified and their distribution and future potential outlined. Trade-offs between uses are discussed and an investigation into the current, and potential future, financing of coastal maintenance and management is presented.
Different indicators of the value of coastal resources were used depending on the availability of data. These included direct sale value, value added used to measure contribution to GDP and resource rent which is the most accurate measure of value attributable to the actual resource. Valuation was focused on the Erongo and Karas regions as the coastal zones in the Hardap and Kunene regions are protected areas the values of which were analysed in a recent UNEP/GEF funded study (Turpie et al., 2004). 
Namibia’s coastal resources are a substantial source of value regardless of which measure is used. They form a critical part of the economy whether they are used to support large scale industrial activity such as diamond mining and commercial fishing or smaller scale operations such as subsistence harvesting and tourism operations. The table below presents a summary of coastal resource values, their spatial distribution and the employment associated with their use. Proportions of the total quantifiable value of coastal resources (approximately N$4.7 billion per annum) are highest for commercial fishing (56%), diamond mining (39%) and tourism (6%) while other smaller uses make up the remaining 1% of total value. Out of 20,700 total permanent jobs associated with all coastal resource uses, tourism accounts for a far greater proportion (27%) when compared with its portion of total value (6%). Smaller uses also have a higher share of total employment (2% or 475 jobs) when compared to their share of total value (1% or N$48 million). Among smaller uses, salt production, oyster production, guano production and option and existence value are prominent collectively representing 96% of total value. The share of total coastal employment for smaller uses is particularly high for salt production (49%), oyster production (18%), !nara harvesting (11%), artisanal fishing (8%) and seaweed production (7%). 
	Value type
	Spatial distribution
	Annual value estimate (N$ 2003)
	Number of   jobs

	Commercial fishing
	Entire coast, but focused on Walvis Bay 
	N$2.526 billion in value added including N$500 million in resource rent.
	8,700

	Artisanal fishing
	Erongo
	N$171,000 in sale value
	40

	Mariculture

 - Oysters

 - Abalone

 - Seaweed
	Karas & Erongo
	- N$12 million in sale value
- N$525,000 in sale value
- N$1.25 million in sale value
	- 85 

- 15 

- 25 full-time & 50 part-time

	Seal harvesting
	Karas & Erongo
	Included under commercial fishing. Prices unknown as industry is secretive.
	45 to 60 people from July to Oct. (included in number for commercial fishing)

	Guano production
	Karas & Erongo
	N$6.5 million in sale value
	38 people for 8 weeks

	Shell harvesting
	Erongo
	Unknown – probably enough to allow subsistence wages for 10 to 20 people.
	10 to 20 

	Diamond mining
	Karas
	N$1.8 billion in value added including N$1 billion in resource rents.
	6,000

	Natural gas & oil production
	Karas
	Sensitive information at this stage. Likely to be significant if project goes ahead. Holds strategic advantage for power generation.
	Initial potential for 100 to 200 

	Salt production
	Erongo
	N$10.5 million in sale value
	223 to 233

	!Nara harvesting
	Erongo
	N$42,500 to N$105,000 in sale value
	40 full time and 175 on ad hoc basis

	Tourism (non-angling and 

angling)
	Entire coast. Still limited in Sperrgebiet. Angling mostly in Erongo. 
	N$300 million in value added (incl. N$26 million for angling tourism).
	5,525 

	Option and existence value
	Entire coast
	Largely unknown. Donor contributions for marine projects totalling N$100 – N$130 over 7 years gives a tentative indication.
	N/A

	Ecosystem services
	Entire coast
	Unknown. Partially captured by all other values as they rely on ecosystem services.
	N/A


Coastal resource uses are not always complimentary and trade-offs sometimes need to be made between them. In order to highlight these and outline the costs and benefits of different uses, they can be divided into the broad categories of mining, fishing and mariculture, and tourism as these categories cover the uses that entail the greatest threats to the coastal environment due mainly to their magnitude. 

The benefits of coastal diamond mining are significant particularly at a national level. Societal costs associated with diamond mining occur primarily at a local level through the significant environmental degradation associated with this activity. While mining does not require the use of toxic chemicals (which would otherwise accumulate in the tailings) vast amounts of sand are moved in order to extract the diamonds. In addition, because the mines are generally located in isolated areas, they require substantial infrastructural development. After many years, Namdeb has adopted a more responsible approach to mining with the institution of environmental assessments and improved management measures. However, there is limited scope for them to influence current operations and future onshore activities are minor compared to those underway now. Environmental management is also hampered by gaps in what is known about diamond mining impacts. 
The benefits of fishing and mariculture are fairly well spread from the local to the national scale. At a local and regional level, the sector provides substantial employment as well as a share in profits from quota allocations. The costs associated with fishing and mariculture stem mainly from environmental damages taking the form of stock depletion, the disruption of natural processes and pollution. As with diamond mining, the majority of negative impacts are felt at the local level.

Tourism’s benefits are fairly well distributed from the local to the national scale. Local benefits are also fairly well spread across a number of sectors as tourists need to spend on accommodation, transport, tours, food and other sundry items. The societal costs associated with tourism occur mainly through environmental damages including habitat destruction, littering and visual pollution (particularly due to vehicle tracks). Variability in the severity of negative impacts across tourism activities can be particularly marked. For example, well organised hikes can cause no environmental damage whereas irresponsible off-road vehicle use can lead to significant destruction. Increased tourism is also partly responsible for increased coastal development which can have negative environmental consequences. The coastal strip between Walvis Bay and Swakopmund is under significant development pressure due to the demand for residential erven.
Ultimately all uses of coastal resources have the potential to impose net costs (i.e. their costs exceed their benefits). In other words, it is not possible to prove that one form of coastal resource use is, in all cases, better than another. This potential for all uses to impose net costs tends to argue in favour of investment in enhancing the general management of the coast as well as selected small scale resource use opportunities that will promote sustainable livelihoods. Specific management measures worth considering from an economic perspective include (1) enhancing planning procedures and (2) ensuring that coastal resource users do not impose  environment costs on others.
Adequate financial resources for the maintenance and management of coastal areas are essential if their values are to be optimised. Currently the primary agencies with responsibility for management in the Erongo and Karas regions are the Ministry of Environment and Tourism (MET), the Ministry of Fisheries and Marine Resources (MFMR) and the municipalities of coastal towns. Current annual expenditure levels for the MET in the Erongo region are N$1.7 million per annum for the whole region, 50% of which probably goes to coastal areas. This budget only really allows for reactive management. Annual MET expenditure in the Karas region is N$3 million for the whole region roughly N$1 million of which covers coastal areas including the Sperrgebiet and southern Namib-Naukluft. This budget is also only really adequate for dealing with problems as they arise. MFMR expenditure on the management of marine coastal resources (approximately N$110 million along the whole coast with operations focused in Erongo) overshadows that of the MET on land based coastal resources. Coastal municipalities collectively spend approximately N$1.36 million per annum on coastal maintenance and management. Currently no donor funding is specifically linked to MET environmental management along the coast while substantial funding (between N$100 million and N$130 million from 2000 to 2007) supports the mandate of the MFMR. 

Coastal resource users that are most likely to derive benefits in excess of the price (if any) that they pay for resource use include recreational anglers, tourists and tourism operators, and those attaching an option and/or existence value to the coast. In light of this, additional financing options for coastal management could come in the form of increased license fees for foreign anglers and some form of conservation fund to capture option and/or existence value. Seeking additional funding from tourists and tourism operators should prove difficult as there are limited options for targeted measures and considering that a tourism levy was recently introduced. Although it was not possible to do an in-depth investigation, there is no clear reason to suspect that the combination of taxes, royalties and quota fees for other uses including mining, fishing, mariculture, seal harvesting, salt production, etc. is inadequate.

This study has identified a number of information gaps. Areas where further economic analysis should prove particularly worthwhile include the value of tourism; the quantification of ecosystem services (particularly those related to water resources) as well as the trade-offs implied by scarcity and increasing development pressure along the coast; improved understanding and quantification of externalities associated with coastal resource uses; the role of economic analysis in planning and project evaluation; the potential viability of co-operatives for coastal resource use and their ability to provide local ownership and employment to those previously disadvantaged.

1 Introduction

The Government of Republic of Namibia through the Ministry of Environment and Tourism (MET) has secured a Project Development Facility B Grant from the World Bank/Global Environment Facility (GEF) to assist in the preparation of a Project Document for the Namib Coast Biodiversity Conservation and Management (NACOMA) Project. NACOMA aims to support sustainable coastal zone management by developing a coastal policy and legislative framework, building institutional and technical capacity of Regional Councils and supporting targeted investments for biodiversity conservation in critical ecosystems. The coastal regions are currently experiencing increased development and areas that have previously been off limits for almost a century are becoming accessible again. In the face of high unemployment and new opportunities opening up, it will become increasingly important to integrate conservation and development in the pursuit of a sustainable future. 

Underpinned by the need to balance biodiversity conservation and local economic development, all four NACOMA project components require an understanding of the overall economic value of major categories of natural resources in the coastal regions of Kunene, Erongo, Hardap and Karas. Not all existing and potential activities have the same impacts on the environment and the economy, and many of them have different lifetimes and implications for coastal development. Economic activities along the coast include for instance extractive industries such as mining that can exact a heavy toll on the environment and consequently may have an impact on the value of other resources, now as well as into the future. Although conservation of coastal resources undoubtedly can bring significant and long lasting economic benefits from the direct and indirect income generated through tourism and aquaculture, the exploitation of other resources may have larger short-term benefits that are attractive to a society plagued by high unemployment and the burden of poverty. Therefore decisions will have to be made in terms of different land uses, taking present-future trade-offs into account, as well as the present status of land uses in terms of how many people they really benefit. 

This environmental economic analysis aims to estimate the economic values associated with different coastal resources. This estimation and associated analysis will serve as a basis for planning certain activities to be executed during the full-size Project as well as investments to be made in the coastal areas over the next decades. In short, the study attempts to give a rough estimate of the value of coastal resources as they are (latent value), how much income they generate and from what resources, and what the future potential of the resources are. Trade-offs between uses are highlighted and an investigation into the financing of coastal maintenance and management focused on current financing and potential future options is presented.
2 Approach

In keeping with time and resource constraints, this study relied on desk-top work and selected interviews in order to extract the necessary information on economic values. Although some coastal areas were visited in the course of the interview process, no primary data collection was done. The basic approach taken to valuation was to first identify value streams in line with the divisions among value types commonly used in environmental economics research. This identification process involved first gaining an understanding of the coastal economy in general and then the role of coastal resources in this economy. Once value streams had been identified, a literature search combined with discussions with Namibian researchers, government officials and others with knowledge of the coast was conducted in order to source information on values. The filling of information gaps and/or the updating of information was then undertaken using interviews or other correspondence with relevant persons. 
Different indicators of value were used depending on the availability of data. These included direct sale value, value added (or contribution to GDP) and resource rent. Direct sale value is the value of resources in the market (i.e. the revenue producers get when they sell resources). Value added is defined as the sale value of the goods and services produced, less raw materials and other goods and services consumed during the production process (value added to net national income also takes depreciation of capital into account).  It is used as a way of measuring GDP or contribution to national income from factors of production and is a more accurate measure of value than sale value. Resource rent is the value attributable solely to the resource being exploited and not other factors of production such as labour and capital. It is thus the most accurate measure of value attributable to the actual resource. 

Valuation was focused on the Erongo and Karas regions as the coastal zones in the Hardap and Kunene regions consist of protected areas the values of which are analysed in Turpie et al. (2004). Quantification in Turpie et al. (2004) focused on tourism value for all protected areas in Namibia as tourism is the primary value generator in these areas. Direct use values in the form of hunting doesn’t contribute to total value along the coast in these areas and ecosystem services, option and existence value (described in more detail below) were not quantified in Turpie et al. (2004) due to lack of data. In light of this, values associate with the coast in the Hardap and Kunene are briefly referred to in this report when discussing coastal tourism values.
The coastal zone was not clearly defined for this study, but a band from approximately 30 kilometres inland to 200 nautical miles out to sea, where Namibia’s Exclusive Economic Zone ends, was used as a guide.

More detailed descriptions of how values were arrived at for each resource are contained in the sections to follow dealing with their valuation.

3 values associated with the coast

Coastal resources in Namibia have varied uses from direct consumption to the appreciation of scenic beauty. The value of the coastal zone lies in its supply of goods and services that are ‘consumed’ by society, and in its attributes. Goods are the tangible products provided by the zone, such as fish and shellfish, and services encompass benefits such as those associated with ecosystem functioning, for example, nutrient cycling. The coastal zone also has attributes, such as its scenic beauty, which contributes to its value, such as eco-tourism value.

Goods, services and attributes all contribute to the total value of an environment.  In the environmental and resource economics literature, the total economic value of areas is categorised into different types of value in order to simplify the description and measurement of thereof (Figure 1).  
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Figure 1:  Conventional classification of the values of environmental amenities (source: Turpie et al., 2001)

3.1  Direct Consumptive use value 

This is the value associated with direct harvest of ‘goods’ from an area. Many products are harvested from the coastal zone in the study areas including fish, mariculture products, seaweed, diamonds, natural gas, seals, guano, shells, edible plants and their fruits, and salt.

3.2  Direct non-consumptive use value

Non-consumptive use value is the value obtained from any use of a resource that does not involve the removal of goods. For the Namibian coast this includes tourism and recreation.  

3.3  Indirect use value - ecosystem services

Indirect use values are the benefits obtained from ecosystem functions, or services. Thus, in the context of the coastal zone, the magnitude of these values is often dependent on the ecological integrity of areas, or the degree to which they are altered or transformed. Unfortunately there is currently no information available on the value of coastal ecosystem services as no research has been conducted on the subject. However, it is these services that allows for the production of goods with direct consumptive use value (i.e. fish, seaweed, etc.) and the creation of direct non-consumptive uses (i.e. tourism) the value of which are measurable giving some indication of the productive value of ecosystem services.

3.4  Option and existence value

Option value, also known as future use value, is the value that people place on retaining the option to use a resource in the future, irrespective of whether it is any use to them at present.  The value is classified as a use value or a non-use value, but its classification is not important in quantification.

Existence value is the value of knowing that a resource exists, even if that resource is remote and is never used directly.  Existence value is often expressed as peoples’ willingness to pay for the conservation of endangered species in far-off places. This would include conservation value as perceived by society.

4 quantifying the value of the coastal zone

Having outlined the types of values associated with the coastal zone, the focus shifts to quantifying these values. It is important to bear in mind that these figures are best viewed as broad aggregate indicators of value. 

It is also worth noting at this stage that when estimating the total economic value of an area, many of the values identified imply potential conflicts or trade-offs. For example, the value of diamond mining and eco-tourism may compete in a given area. These conflicts and their implications will be discussed in more detail in section 5.
As with most analyses of total economic value in large areas, this study was constrained by the availability of data, time and budget. Essentially it had to rely on existing published information supplemented by data and opinions form government officials and resource users. This meant that not every component of total economic value could be quantified. Bear in mind, however, that this is seldom possible particularly for large areas and that the data available was sufficient to get a good indication of values. Data availability was particularly good for consumptive and non-consumptive use values and less so, for option and existence values. As has been mentioned, lack of data meant that the quantification of ecosystem services was not possible. Again this is in keeping with expectations based on similar studies in similar contexts. It should also be borne in mind that the estimation of consumptive and non-consumptive use values is least controversial allowing for high levels of confidence in estimates presented here.

In the sections that follow, value estimates are presented for all the uses identified in the Karas and Erongo coastal zone staring with direct consumptive use values. Values associated with coastal resources in the Hardap and Kunene regions are centred around tourism use and are briefly discussed in the section dealing with tourism values.
4.1 Commercial fishing 
The fishing grounds off the Namibian coast are among the richest in the world making Namibia an important player in the international fishing industry. Species exploited include hake, horse mackerel and pilchard. However, rock lobster, anchovy, deep sea monk, red herring, tuna, sole and ‘snoek’ also contribute to this sector. The proclamation of a 200 nautical mile Exclusive Economic Zone (EEZ) in 1990 provided a turning point for fishing in Namibia after local fish stocks suffered years of illegal over-exploitation by foreign vessels. The number of vessels carrying Namibian flags has risen dramatically, as the fishing fleet is increasingly ‘Namibianised’ (NEPRU, 1998). Commercial fishing operations are based mainly in Walvis Bay with its harbour and processing facilities.
The total tonnage of fish caught in Namibian waters in 2003 was 631,119 tonnes up from 623,391 tonnes in 2002 and 554,998 tonnes in 2001 (MFMR, 2004a). Most of the fish is exported making up approximately 28% of all goods exported from Namibia in 2003 up from approximately 22% in 2002 and 2001. Value added by fishing and associated processing can be used to give an indication of the value of the resource. In 2003 value added was N$2.5 billion (or 7.8% of total value added in the Namibian economy) up from approximately N$2.3 billion in 2002 and N$1.9 billion in 2001 (MFMR, 2004a).
In addition to these value added estimates, data is available on the resource rent (i.e. the value attributable solely to the resource and not other factors of production such as labour and capital) from fishing (Lange, 2003). Resource rent for the most recent year in which it was estimated (2000) was N$502 million in 2003 Namibian dollar terms. While rents may fluctuate, this figure is likely to be a good estimate for current rent levels. 
Lange (2003) goes on to analyse how resource rents are recovered by the government through taxes and fees. The recovery of a significant portion of rents is important for a number of reasons:
· Recovery of rent contributes to the sustainable management of fisheries by removing the economic incentives for over-fishing and the depletion of the resource.

· Set at the appropriate level, levies create incentives for the most economically efficient (most profitable) level of fishing, based on both biological and economic criteria.

· Recovery of rent promotes equity by recovering excess profits obtained form a national asset which can be used for development that benefits all Namibians, not just the few involved in the fishing industry.

For Namibia, only 19% of total rents were recovered by the government in 2000 and 26% the year before that. While this is relatively low, Lange (2003) points out that at least some rent is recovered as opposed to most countries where governments don’t attempt to recover any rents choosing to subsidise fishing instead. She also points out that while the sustainability of fisheries can also be achieved through other measures such as appropriate total allowable catches (TACs), achieving equity goals is difficult without the recovery of rents. This is because all rents go to company owners and relatively well-paid workers unless government can appropriate some portion of rents and use the money to the fund economic development.
The fishing industry provides valuable employment, both on a permanent and seasonal basis. Total employment in this sector has been estimated at 8,700 people or 2% of a total Namibian labour force (NEPRU, 1998).
Future potential 

There is no doubt that the sustainability of Namibian fisheries has improved since independence. When asked about the future potential of the fisheries, the general perception among MFMR officials was that current catch levels are likely to remain fairly stable as they have over the last five years (S. Ambabi & Z. Steenkamp, MFMR, pers. com.). MFMR research on the major species indicates that in a broad sense, horse mackerel is thought to be stable and hake on course to achieving stability. Greater levels of uncertainty surround the future state of the pilchard fishery which has not yet recovered to sustainable levels. Quotas for pilchard have been reduced to 20,000 tonnes for this year in order to foster recovery and thereby, hopefully, ensure future sustainability. This is down from 25,000 to 30,000 tonnes in recent years and much higher levels of up to 150,000 tonnes in the early 1990s. It is not clear whether this reduction will achieve sustainability and further more drastic reductions may be needed.
Future potential relies not only on achieving sustainable catch levels, but also on the state of the international market for fish products. A combination of low prices especially in Europe and the strength of the Namibian dollar have the potential to adversely affect the sector. However, these conditions are not likely to persist.
4.2 Artisanal fishing

In the mid 1990s the Hanganeni artisanal fishing association was formed in Henties Bay with the help of the MFMR and foreign donors (notably the Spanish government). Currently the association has 40 members (11 of whom are woman) that engage in shore based line fishing up and down the coast near Henties Bay. They have a truck that drops off fishers and collects them and their catches after which the fish are cleaned and prepared for sale. Catch volumes generally fluctuate from 300 kilograms to 1,200 kilograms per month. The fish are sold to individuals, restaurants and hotels in Henties Bay, Swakopmund, Walvis Bay and Windhoek fetching prices of N$19/kg with transport included to Swakopmund and Walvis Bay and R25/kg to Windhoek. This translates into an annual sales of N$171,000 using an average catch of 750 kg (ave. between 300 kg and1,200 kg) and sale price of N$19/kg. 
Current sale values are clearly not adequate to support 40 people on a full-time basis even when one considers that the association pays no quota fees or taxes and receives additional government support in the payment of expenses currently averaging N$10,000 per month. Given this situation, the potential for this form of operation to operate un-assisted seems limited. Expanding the operation to include the use of a ski boat(s) with a small jetty was mentioned when discussing the potential of the operation. This would undoubtedly allow for bigger catches. However, more detailed analysis would be needed to determine whether it would pay for itself over time. Using boats would put the operation on a more equal footing with commercial line fishers operating out of Walvis Bay with whom the association currently competes for a share in the fish stock.

4.3 Mariculture

Aquaculture (including mariculture or marine aquaculture) has been touted as a food production system with great potential particularly in developing countries. The UN Food and Agriculture Organisation estimates that global aquaculture production has been growing at nearly ten percent per year over the last 15 years and in 1995 it contributed to nearly 20% of total global fish production (MFMR, 2001). In Namibia’s case, the range of mariculture activities includes the culture of oysters, abalone and seaweed with operations in Luderitz, Walvis Bay and Swakopmund. Until fairly recently this industry has not been high on the government’s priority list with the ministry understandably focused on the challenges involved in developing the country’s rich wild fish resources. This has changed over the last few years and a separate aquaculture directorate has been established in the ministry, one of four directorates in total. Aquaculture has been identified in the Vision 2030 and National Development Plan 2 planning documents as a priority sector and a Policy Framework as well as Strategic Plan for the sector has recently been completed (MFMR, 2001 & 2004). The Namibian Aquaculture Association has also recently been formed.
4.3.1 Oysters

Oyster production in Walvis Bay, Swkopmund and Luderitz is currently the dominant form of mariculture along the coast. European and Pacific oysters are grown using baskets suspended from rafts, longlines, on-shore raceways and ponds. Current production is approximately 6 million oysters (roughly 600 tonnes) per annum with a sale value of N$12 million the majority of which is usually exported to South Africa. This is not a stable market, however, as recent declines in orders from South Africa have shown. The MFMR is involved in developing a quality assurance programme with a view to securing access to European markets. This should allow for the spreading of risks across diversified markets. Six companies are involved in oyster production collectively employing 85 people. Most of these companies have plans for expansion (MFMR, 2004).
4.3.2 Abalone

Abalone poaching and lately culture has developed rapidly in South Africa fuelled by high demand in Asian markets. In Namibia, one abalone farm operates at Luderitz producing approximately 15 tonnes of abalone per annum with a sale value of approximately N$525,000. Staff at the farm totals 15 people.
4.3.3 Seaweed

Seaweed production takes place in Luderitz through the harvesting of beach cast (i.e. seaweed that has washed up onto the shore) as well as cultivation in a 10 hectare area. In earlier years beach cast was responsible for the majority of production, but this source has dwindled to the point were cultivation yields slightly greater amounts. Current production volumes are approximately 100 tonnes for beach cast and 120 tonnes for cultivated seaweed. At a current average export price of US$950 per tonne, this level of production translates into a total annual sale value of N$1.25 million. Approximately 25 people are currently employed on a full-time basis in the cultivating, harvesting, cleaning and packaging that is required. Aside from the sale of bags of dried seaweed, value addition takes place in the form of the small-scale manufacture of abalone feed, cosmetics and fertiliser that provides a further 10 employment opportunities. Apart from full-time workers, a pool of approximately 50 people is used on a part-time basis as necessary for activities such as the cleaning of beach cast.
The potential for expansion of activities looks promising for the existing operation as abalone feed becomes more sought after in tandem with the expansion of abalone farming and restrictions on the harvesting of wild growing seaweed. Demand for cosmetics is also looking promising. Aside from the existing operation, there is the potential for the establishment of new operations particularly in the pits left after diamond mining near Oranjemund. Constraints to expansion are mainly related to market forces such as the currently unfavourable exchange rate.
Future potential
The future potential of mariculture has been touted as significant in the Aquaculture Strategic Plan (MFMR, 2004). This prediction is based on the following advantages enjoyed by Namibia:
· Policy and legal framework (Aquaculture Act, No. 18 of 2002) already in place for the development t of a responsible aquaculture sector.

· 1,500 km largely uninhabited coastline.

· Excellent security along long stretches of the coast.

· Unpolluted and highly productive marine waters.

· Availability of inexpensive fish by-products from established fish sector processing captured finfish for inclusion in wet aqua-feeds.

· Already well-established processing, packaging and marketing system.

· A well-established telecommunication and other infrastructure in place.

Source: MFMR, 2004.

The following constraints to the development of the sector are also recognised:
· A relatively exposed, high wave energy coast.

· A need to provide information to the public, financial institutions and the wider business community on the potential of aquaculture.

· Algal blooms and sulphur eruptions.

· High number of predators (seals) on the coast.

· Difficulties in accessing affordable capital.

· Non-availability of good quality feed and seed.

· Availability of qualified personnel, extension services and training.

Source: MFMR, 2004.

Aside from the expansion of existing forms of mariculture, pilot rafts of scallop and clams have shown promising results as well as rock lobster. The culture of hake, dusky cob and rainbow trout in coastal raceways or in the ponds created by diamond mining is also thought to have potential as well as shrimp farming (MFMR, 2004). Potential opportunities seem substantial, but the true potential for expanding mariculture is not clear at this early stage of its development. Success requires specific environmental conditions as has been recognised by the MFMR and the potential for the creation of these conditions needs to be investigated further. Market conditions also need to be favourable particularly in export markets given the relatively small size of the local market. Potential concerns include the influence of high exchange rates on exports and transport costs given the relatively remote location of some operations. The idea of forming co-operatives of small mariculture producers was raised in discussions with stakeholders in the industry (K. Laufer, Taurus, pers. com.). This may prove worthwhile given its potential to provide local ownership and employment to those previously disadvantaged and warrants further investigation.


Table 1
 below outlines the best available estimates of production and employment in South African mariculture. This allows for comparisons to be made and indicates where there may be potential for increased production in Namibia bearing in mind that the growth of the mariculture sector in South Africa has been slow (L. Oellerman, EnviroFish Africa, pers. com.). The figures show that Namibia currently produces more oysters and seaweed than South Africa. However, South Africa produces greater volumes of abalone, mussels and prawns. Note that these figures are preliminary and need to be verified (L. Oellerman, EnviroFish Africa, pers. com.).
Table 1: Preliminary estimates of production and employment in South African mariculture

	Mariculture activity
	Estimated production (tonnes)
	Estimated Employment (individuals)

	
	
	

	Abalone pump ashore
	600
	600

	Abalone ranching
	0
	20

	Finfish cages
	0
	0

	Finfish pump ashore
	10
	2

	Mussels
	900
	23

	Oysters
	376
	75

	Prawns
	130
	40

	Seaweed
	200
	10

	Total
	1,996
	740


4.4 Seal harvesting

Seals are harvested for their pelts (pups), blubber (for oil) and genitalia off central and southern Namibia. Harvesting is carried out by three licence holders, one based in Luderitz and the other two at Cape Cross. The total harvest for 2003 was 34,000 animals slightly down from previous years when roughly 40,000 animals were harvested. In recent years harvesters have not used up their TACs which have averaged 60,000 to 70,000 animals. The reasons for this are not clear, but a new license holder has recently started harvesting at Cape Cross and seems to be experiencing capacity problems. Generally TACs in Luderitz are filled. The value of seal production to the economy is included in the figures on the value of fishing in section 4.1. Due to the controversial nature of their business, harvesters are not generally open with information and MFMR officials have previously been unsuccessful in sourcing data on specific sale prices and markets for fur. Information on employment has been more forthcoming and it is estimated that between 15 and 20 people work at the Luderitz operation during the season from July to October (A. Makapuli, MFMR, pers. com.). Given that this operation harvests approximately one third of the total Namibian harvest, it stands to reason that a further 30 to 40 people are employed at Cape Cross and in the Henties Bay factory.

4.5 Guano harvesting
Guano, which is prized as an agricultural fertiliser rich in nitrates, is harvested from four guano platforms along the coast between Cape Cross and Walvis Bay and from islands off the coast (mainly Ichaboe Island near Luderitz). The guano collected from the platforms is of a much higher quality than that collected on the islands, containing 16% nitrogen as opposed to the 9% found in island guano. This higher value is due to the lack of leaching that takes place as a result of the area being particularly dry. Also, the guano is not mixed with sand, as happens on the islands (Tarr, 1996).
Seabird Guano and the Atlantic Guano Syndicate each own two of the four platforms along the coast. Those belonging Seabird Guano are both 4 hectares in size and situated at Panther Beacon, 10km north of Swakopmund at the salt pans, and at Cape Cross lagoon north. Atlantic Guano Syndicate has a platform at ‘Bird Rock’, 7km north of Walvis Bay (1.7 ha.), and at Cape Cross lagoon south (4 ha.). Harvesting takes place once a year and the most recent (2002) harvest levels were as follows (Basson, 2004):
Panther Beacon: 


400.2 tonnes

Cape Cross lagoon north:

933.8 tonnes

Bird Rock:



275 tonnes
Total for Namibia:


1,609 tonnes

A harvest failure was experienced for Cape Cross lagoon south in 2002 so no information was available for this site. 
Guano has to undergo processing before it can be sold as powder in bags. First it is properly dried if necessary, then sieved several times to remove any extraneous material (e.g. feathers, sticks, plastics) and finally milled to achieve a very fine powder. Guano prices have remained fairly constant and are currently around N$2,500 which implies a total annual sale value of N$4 million for the harvest. The foremost buyer of Namibian guano has been Sapropêche, a French organic fertiliser company which has been buying the total annual guano produced in Namibia for many years (Basson, 2004).
Employment associated with guano harvesting is temporary. Seabird Guano employs 13 people for the scraping and loading as well as two drivers for 8 weeks working from sunrise to sunset (Basson, 2004). No employment figures were available for Atlantic Guano Syndicate, but they probably use approximately half the number of people as their operations are smaller.
Harvesting from the islands (primarily Ichaboe) has the potential to yield 1000 tonnes per annum (Hampton, 2004). This should translate into N$2.5 million in sale value. No employment figures were available for the island harvesting, but a workforce similar to that used by Seabird Guano seems reasonable given the volume of guano involved. 
The potential for a fifth platform on the coast has been recognised and a feasibility study has been commissioned by the Namibian Ministry of Trade and Industry has been submitted to the Namibian Ministry of Fisheries and Marine Resources. The project still has to be subjected to an environmental impact assessment (EIA) before it can proceed.

4.6 Shell harvesting

Limited shell harvesting takes place on the Erongo coast mainly between Walvis Bay and Swakopmund involving mostly local women. It is not clear how many people are employed in this activity, but informal conversations with craft sellers indicate that between 10 and 20 seems to be a reasonable estimate. It is not likely that those involved are able to make more than a subsistence income from their efforts. 
The future potential of shell harvesting seems limited in its current relatively informal form. However, there may be some potential for the expansion of craft making using shells. Other potential uses of shells such as garden decoration could also be investigated.  

4.7 Diamond mining

Namibia is one of the world’s largest producers of gem quality diamonds, with a 2003 output of 1.4 Mct. It is estimated that over 100 Mct have been produced since mining began in 1908. Diamonds are mined along ancient river terraces along the banks of the Orange River, palaeo beach deposits along the south western and western coast of Namibia, as well as from marine deposits situated offshore. Namibia has the richest marine diamond deposits in the world, with an estimated reserve of over 1.5 billion carats. All of these deposits are secondary, with the diamonds originally being sourced from kimberlites in South Africa and transported via the Orange River and deposited at its mouth as well as along the coastlines of Namibia and neighbouring South Africa. The considerable potential of these marine deposits has resulted in rapid advances in marine diamond extraction technology to the stage where marine diamonds represent about 56% of Namibia’s total diamond production. This figure is set to grow, as onshore reserves are gradually depleted.
Namdeb (an equal partnership with De Beers and the Namibian Government) is Namibia’s largest diamond producer. Other major producers include Namco, Afri-Can Marine Diamonds and Diamond Fields International. Namdeb conducts opencast diamond mining operations over nearly 130 kilometres of the coastal strip northwards of the Orange River. Alluvial diamond mining also occurs along the western coast and northbank of the Orange River at a number of smaller operations. 
The ongoing dispute over the official border between South Africa and Namibia has resulted in several potential mining projects being placed on hold. The South African Government recognises the north bank of the Orange River to be the official border, whilst Namibian counterparts claim that the border should be located along the middle of the river channel. Plans to begin production from alluvial terraces on the northern banks of the Orange River have been put on hold pending a resolution on the border dispute. 
The majority of marine diamond mining takes place off the Karas coastline. There is, however, evaluation of other potential deposits outside of this region. Trans Hex has three shallow marine licenses in the Cape Fria area, four in the Toscannini (both north of Walvis Bay). Australian Rusina Mining bought a prospecting licence along the Skeleton Coast, stretching from Cape Fria in the south up to the Angolan border. Previous exploration along this part of the coast was last carried out in the 1940's, where nearly 1,000 carats were recovered. Small scale prospecting and mining continues to occur along the Skeleton Coast, but it is characterised by sporadic small finds often between 20 and 30 ct. The larger diamond mining companies no longer show an interest in the area as it is not seen as viable. Some small prospectors continue to believe in the area’s potential, but they are a minority within the diamond mining community (K. Hamutenya, MME, pers. com.).

Value added by diamond mining in the economy can be used to give an indication of the value of the resource. In 2003 value added was N$1.8 billion (or 6.6% of total value added in the Namibian economy) down from approximately N$2.8 billion in the previous two years (National Planning Commission, 2004).

Employment in diamond mining is currently for roughly 6,000 people down from 20,000 twenty years ago (IAfrica, 2004). Bear in mind that off-shore diamond mining is capital intensive when compared to on-shore operations so as production gradually shifts to off-shore production, total employment opportunities in diamond mining will decline. 
In addition to figures on value added, data is available on the resource rent (i.e. the value attributable solely to the resource and not other factors of production such as labour and capital) from diamond mining (Lange, 2003a). Resource rent for 2001 (the most recent year in which it was estimated) and 2000 were N$1.94 billion and N$1.01 billion respectively (in 2003 N$ terms). While rents may fluctuate, it is probably safe to assume that figures for the current year are not likely to be lower than N$1 billion. They may be higher, but probably not significantly so given that the high exchange rates being experienced lately would decrease profits and rents. 

Lange (2003a) also considers the real value of Namibia’s mineral stock which has declined form N$11.3 billion in 1980 to N$4.9 billion in 2001 measured at 1995 constant prices. Unfortunately no separate analysis for diamond mining was possible, but trends should prove similar. This decrease in value is to be expected for the exploitation of depletable resources which are by their nature not a sustainable source of value. The inevitability of depletion also suggests that mineral wealth requires specific management. It is particularly important that the rents from minerals be invested in other kinds of economic activity that can replace the employment and incomes associated with mining thus ensuring economic sustainability (Lange, 2003a). 
With respect to rent recovery the Namibian government has been moderately successful recovering an average of 40% of rents over the last two decades (Lange, 2003a). Post independence figures are slightly higher than the average, but can’t match those of Botswana, for example, at 76% for the same period. Bear in mind that recovery rates should still be regarded as reasonable given the greater volatility of rents in Namibia compared to Botswana where stability has made it much easier to establish an appropriate tax regime. With respect to the re-investment of rents to maintain national wealth, investment for the betterment of all was not a priority prior to independence. Since then major improvements have been made, but the country still lacks a specific policy for how mineral wealth can contribute to long-term sustainable development (Lange, 2003a).
Government income from diamond mining

Diamond mining offers a particularly lucrative source of government revenue in the form of income tax, royalties and government shareholdings. Taxes currently stand at 55%, fairly significantly higher than taxes applied to non-mining companies at 40%.  In addition, royalties of 10% are payable on exports of rough and uncut precious stones including diamonds. 
Tax revenue from diamond mining companies has fluctuated a great deal. In the 2002/2003 financial year these taxes totalled N$1.57 billion, in 2003/2004 they dropped to N$220 million and for 2004/2005 they are projected to be N$52 million (State Revenue Fund, 2004). To put these figures into context, total income from company taxes went from N$2.11 billion in 2002/2003 to N$1.01 billion in 2003/2004 and is predicted to be N$960 million in 2004/2005. These trends are in line with profitability trends at Namdeb over the same three year period where the government, through it share in Namdeb, reaped profits of N$33 million, N$25 million and N$13 million respectively. Income from diamond mining company tax and Namdeb profits thus has the potential to make up a significant portion of government revenue from all Namibian companies. This tax is, however, dependant on profitability which has shown large variations depending on factors such as exchange rates. Government income from royalties is more stable as it does not depend on profitability but on volumes which have remained fairly stable. In the 2002/2003 financial year royalties totalled $480 million, in 2003/2004 they dropped to N$450 million and for 2004/2005 they have been projected at N$500 million (State Revenue Fund, 2004).

The majority of the benefits of diamond mining go to large companies many of them with foreign shareholders and the central government. Local benefits mainly take the form of employment and training and the installation of infrastructure particularly in Oranjemund. 
Future potential 

Current on-shore diamond mining licences extend until 2020. There is still uncertainty regarding the lifespan of onshore mining, but current predictions indicate that this form of mining will probably cease by 2030 (K. Hamutenya, MME, pers. com.). Offshore mining has the potential to carry on well beyond this although levels of uncertainty in this regard are higher. In theory, if predictions of 1.5 billion ct in marine reserves are correct and current production levels remain at around 1 million ct per annum, marine mining could continue for 1,500 years. This is probably unrealistic, but does indicate that the resource has long term potential and that marine mining will in all likelihood continue beyond 2030 (K. Hamutenya, MME, pers. com.). 
The beneficiation of diamonds (cutting and polishing) is still an infant industry in Namibia having only started in 2001. It has the potential to expand significantly in the next three to four years possibly eventually beneficiating 30% to 40% of diamonds (K. Hamutenya, MME, pers. com.).
While the physical reserves of diamonds are large, it is less clear that the high profit levels enjoyed by Namdeb can be maintained. With its near monopoly as a trader of rough stones, De Beers has been able to maintain and increase the prices of diamonds by regulating their supply. However, there are signs that this stable, established and monopolistic system may change and that profits may decline with the introduction of greater competition (The Economist, 2004). 
4.8 Natural gas and oil production

The Kudu gas field was discovered in the mid 1970s approximately 170 kms off the Namibian coast near Oranjemund. Current estimates indicate that the field contains proven reserves of 1.4 trillion cubic feet of relatively clean methane gas. Reserves may be significantly larger than this and there is a 50% probability that the field may contain up to 4 trillion cubic feet of gas. The gas is set to be used for fuel in a power plant to be constructed near Oranjemund which is being subjected to advanced stages of feasibility assessment – a final decision on the project is expected next year. 
Current proven reserves would be enough to run an 800 MWatt plant for 20 years. This would result in power self-sufficiency for Namibia allowing it to move away form the current situation in which 40% to 50% of its energy needs are met through imports form South Africa. If reserves are larger than those currently proven, the capacity of the plant would be doubled three years after the initial construction and the surplus power sold to Eskom in South Africa. The project thus has the potential to change Namibia from a power importer to an exporter to the South Africa. Unfortunately quantifying the value of the project for the Namibian economy beyond its clear strategic advantages is not possible due to the sensitivity of financial viability data at this stage. Employment estimates will become clearer once the project is approved. Current tentative estimates are that between 100 and 200 people would be employed in the power plant and off-shore operations.
Due to the project’s size it requires substantial foreign investment. The Energy Africa consortium, including South African and Irish interests, currently holds a 90% stake in the project while NAMCOR holds 10%. In addition to its shareholding, the Namibian government would charge a royalty fee of 5% on the gas as well as the usual company tax at 35%. 
Aside from natural gas, the Namibian coast has the potential to yield oil. Various licensees are involved in oil exploration off the coast that may result in finds. It is not clear what the potential is for success, but the presence of gas and the coast’s relatively unexplored status are positive signs.
As with diamonds, the majority of the benefits of natural gas go to large companies many of them with foreign shareholders, the central government and all Namibians that will use the power generated using the gas. Local benefits mainly take the form of employment and training and the installation of infrastructure particularly in Oranjemund. 

4.9 Salt production

Salt production in Namibia is focused in the Erongo Region at Walvis Bay, Panther Beacon, 9kms north of Swakopmund, and at Cape Cross. The Walvis Bay operation is the largest by some margin producing approximately 700,000 tonnes of coarse salt with an approximate value of N$9 million. The salt is used primarily in chemical production processes. Approximately 50% of production is exported to West Africa, 47% to South Africa and the remaining 3% is consumed locally. The current workforce at the works numbers 108 people (K. Segel, Walvis Bay Salt, pers. com.). 
The pans at Panther Beacon yield roughly 75,000 tonnes per annum while roughly 30,000 tonnes are produced at Cape Cross with a combined value of approximately N$1.5 million. The Panther Beacon operation employs 90 people and there are probably between 25 and 35 people working at Cape Cross judging form the volumes produced relative to the Walvis Bay operation (S. Klein, Salt Co., pers. com.). 
All of the pans have the potential to expand should demand increase by a great enough margin.  At Cape Cross, for example, where rock slat is mined for use mainly in the local cattle farming industry, limited demand means that production is well below potential production of 1.3 million tonnes per annum. It has been estimated that the pan contains 350 million tonnes of salt to a depth of 3.8 metres (Schneider & Genis, 1992).
4.10 !Nara harvesting
!Nara is a leafless spiny bush that grows along the Kuiseb River to the south east of Walvis Bay. Its melon-like fruit has been used for centuries by the Topnaar community of approximately 300 people that live along the river and depend on !nara harvesting and small stock farming. !Nara fruits are collected as food and the pips of the plants are extracted and dried for eating or for sale. Pips that are sold are used for eating or are processed to produce oil that is sought after for edible, cosmetic and medicinal purposes. Currently available estimates are that roughly 6% of the !nara harvested is consumed by Topnaar community members and the remainder is sold mainly to buyers in Cape Town, South Africa. Note that in recent years there has been an increase in the amount of pips that are sold in Namibia particularly as interest in the plant’s health value has increased. 
There has been a decline in the total volume of harvests from 26 tonnes in the 1950s and 1970s to around 15 tonnes in the 1990s to current levels thought to be between 5 and 12 tonnes. Reasons given for this decline include reduced flooding in the Kuiseb River delta, changes in harvesting rights as well as harvesting methods and patterns. Harvesters earned approximately N$6.50/kg of seed in 1999 (DRFN & TCT, 2004). Using a higher figure of N$8.50 to account for inflation, the value of recent harvests would have been between N$42,500 and N$105,000. Professional harvesters (who earn a quarter of their income from harvesting and are thought to number 40 people) as well as 175 occasional harvesters whose effort shows extreme levels of variation participate in the laborious process of harvesting. DRFN & TCT (2004) calculate that approximately 85 full-time harvesters are needed in a good season and 72 in a poor one, but caution that these figures may be too high.
Aside from providing low-paying employment, current commercial exploitation of the !nara provides no real benefits for the Topnaar community (R. Dausab, Topnaar Community Trust, pers. com.). This is despite the clear potential for the development of !nara products. Community leaders would like to see the formation of a co-operative in order to ensure harvesting can be co-ordinated better so as to ensure sustainability and the maximisation of benefits for everyone. This could then be used as a platform for setting up beneficiation projects so that a greater share of the benefits of the !nara are kept in the local community. Co-ordinated marketing would also be facilitated in this process as well as allowing for the formation of a unified ‘voice’ for !nara producers. Should demand require it, a co-operative would also be able to facilitate the cultivation of !nara.
Topnaar community leaders have been struggling for some time to get funding for their plans aimed at increasing the benefit that the local community gets out !nara. However, attempts to illicit seed funding from the government and donors have failed thus far. This is understandably a great source of frustration for them particularly given the amount of time they have spent on planning what is needed. Although it was not possible to do a thorough assessment, the plans of the community seem to make good business sense and would certainly improve on how the resource is utilised at present.
4.11 Tourism 
The tourism sector has been recognised as one of the fastest growing sectors in the Namibian economy and much is expected of it. International arrivals have grown steadily over the past decade and a half to over 600,000 people in recent years (Figure 2 taken from Turpie et al., 2004), with an average growth rate of some 16% per annum over this period.  This trend is reflected in the growth of tourism industry output, which has averaged 14% per annum between 1991 and 1996, significantly higher than growth rates in other areas of the economy during the same period (Suich 2001 in Turpie et. al., 2004).  Further evidence suggests that this rate may have increased subsequent to this period (Suich 2001 in Turpie et. al., 2004). 
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Figure 2: Trends in total international arrivals to Namibia between 1991 and 2002. Source: Turpie et al. (2004)
Coastal areas offer opportunities for sightseeing, angling, swimming, bird watching and adventure tours among other activities. Figure 3 below shows that a relatively large percentage of tourists visit the coast at Swakopmund, Walvis Bay and to a lesser degree the Namib Naukluft Park and Luderitz.
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Figure 3: Percentage of visitors visiting various locations in Namibia. Red bars indicate designated protected areas and other natural regions. Based on SIAPAC (2003) in Turpie et al. (2004)

The value of coastal tourism has been analysed by Zeybrandt (1999) who divided all tourism into angling and non-angling tourism for ease of analysis and as these are two fairly distinct groups. Bear in mind that Zeybrandt’s estimates that are used in this report concern the entire Namibian coastline with no distinctions possible between coastal regions. Subsequent to Zeybrandt’s research, Barnes et al. (2002) further analysed the value of angling tourism or recreational fishing.
4.11.1 General (non-angling) tourism

Zeybrandt (1999) emphasises that the basic reason why tourists travel to the coast is for the natural or wilderness experience that it offers and that if degradation was allowed to occur, tourists are likely to lose interest. In order to attach a value to non-angling coastal tourism, Zeybrandt (1999) conducted a survey in 1997 to illicit willingness to pay for coastal trips including trip expenditure and consumer surplus. Table 2 presents the different economic use values related to coastal tourism along the entire Namibia coastline. The global gross direct economic use value was approximately N$443 million annually, N$123 million of which was in the form of consumer surplus and the remainder in actual travel expenditure. Value added from coastal tourism is estimated at some N$154 million.
Suich (2001) used the same methodology to estimate the value of all Namibian tourism in 1997 generating a total expenditure estimate of approximately N$1.179  billion per annum and a value added estimate of N$613 million (assuming that 52% of direct expenditure was for intermediate inputs). Zeybrandt’s estimates for value added by coastal tourism are thus 25% of value added for all tourism. As has been pointed out in Turpie et al (2004), there are a number of more recent estimates of the total value of tourism in Namibia. Aside form the estimates generated by Suich (2001), the WTTC (1999) estimated that tourism had reached 9.6% of GDP in 1999 and would reach 11.6% by 2010. Stubenrauch Planning Consultatnts (2004) estimated the tourism contributed N$1.2 billion or 4% to total GDP per annum using a more conservative output or supply side approach and not expenditure surveys as used by Suich (2001) and Zeybrandt (1999).  This estimate is consistent with the tourism output estimates of Suich (2001), which implied that tourism accounted for 2.3% of national GDP in 1997, when one considers recently high levels of tourism growth. In light of this it was decided that the 4% of GDP estimate seemed most reasonable. Coastal tourism is thus probably worth a minimum of approximately N$300 million per annum assuming that it makes up 25% of total tourism value (based on Zeybrandt’s findings). 
More recently Turpie et al (2004) have estimated the value of all protected area tourism in Namibia at between N$1.013 billion and N$2.022 billion in value added per annum using expenditure surveys and making no distinction of how this value is spread out over the regions. These findings are not totally inconsistent with those of Stubenrauch Planning Consultants (2004), but do indicate that Stubebrauch may err on the side of conservatism if anything. These varying estimates once again highlight the difficulty of generating consistent estimates of value. The MET has budgeted for a $500,000 study on the economic value of tourism in the Namibian economy in the medium term expenditure framework for 2004/2005 and 2005/2006. Hopefully this study will be able to consolidate existing information and generate more reliable and widely accepted values for tourism.

The most recent estimate for the number for people employed in all tourism in Namibia is 22,100 in 2002/3 with a total annual compensation of N$326 million (Stubenrauch Planning Consultants, 2004). The largest employer is the accommodation sector, accounting for 76% of the workforce in the industry (Stubenrauch Planning Consultants, 2004). No estimates are available for employment in coastal tourism, but it stands to reason that employment numbers will reflect the share of coastal tourism in total tourism GDP – i.e. 25% of the total. This would imply that some 5,525 people could be directly and indirectly employed in coastal tourism.
Table 2: Economic values for coastal non-angling tourism in Namibian (1997/98)

	Value types 
	Value estimate (N$ per annum)

	Global Gross Direct Economic Use Value of coastal tourism*
	443 million

	Total Consumer Surplus
	123 million

	Of which: Consumer Surplus accruing to Namibians 
	27 million

	Gross Direct Economic Use Value Attributable to Namibia**
	347 million

	Coastal Tourism Value Added to GDP***
	154 million

	* Tourist expenditure plus tourist consumer surplus

** Tourist expenditure plus the Namibians' consumer surplus 

*** Tourist expenditure minus intermediate inputs (52% of direct expenditures)









Source: Zeybrandt (1999)
Tourism’s benefits are fairly well distributed from the local to the national scale. Local benefits are also fairly well spread across a number of sectors as tourists need to spend on accommodation, transport, tours, food and other sundry items. While benefits are fairly well spread geographically they are not necessarily well spread across population groups. As is currently the case in neighbouring South Africa, there is an urgent need to transform the industry and allow from more benefits to flow to previously disadvantaged sectors of society.

4.11.2 Angling-focused tourism
The Erongo coastline is well-known as an esteemed recreational fishery. Anglers generally fish from the shore with the most frequently landed species being kob, west coast steenbras, galjoen and blacktail. Some shark species are also targeted including copper shark, spotted gully shark and smoothhound. The 260 km stretch of coast from Sandwich Harbour in the south to the Ugab River in the north is the only area in Namibia where recreational angling is allowed with 90% of the activity concentrated in the West Coast Recreational Area. Anglers come from South Africa (approximately 46%), inland Namibia (approximately 38%) and coastal Namibia (approximately 16%) (Barnes et al., 2002). Very small numbers are thought to fish for subsistence purposes based on surveys in Barnes et al. (2002). Unfortunately there is no way of knowing how many fishing permits are sold to subsistence fishermen.

Fairly recently (2001) angling licenses were introduced costing N$16 for one month and N$168 for a whole year. These licences entitle anglers to catch 10 fish per day down from previous limits of 30 fish. Restrictions on how much fish can be transported once fishing trips are completed also apply allowing for 30 fish (and an additional 20 snoek), 1 shark and 30 catfish per person. 

The recreational line-fish resource is shared with a commercial line fishery operating out of Walvis Bay in some twelve vessels as well as the Hanganeni artisanal fishing association the activities of which have already been outlined.
The annual direct use value of recreational fishing in Namibia was recently estimated by Barnes et al. (2002) for 1997 using a combined expenditure, travel cost and contingent valuation survey. Table 3 below summarises the results of this exercise. The global gross direct economic use value was between N$50 million and N$55 million annually, between N$24 million and N$27 million of which is in the form of consumer surplus and the remainder in actual travel expenditure. Value added from coastal recreational fishing was estimated at between N$11 and N$15 million. This represented 8.7% of the total value of all coastal tourism estimated by Zeybrandt (1999) for the same year. If this percentage is applied to the 2003 value of coastal tourism a current value of N$26.1 million is generated indicating a doubling in value over the last 7 years.
Table 3: Aggregate economic values for the Namibian recreational shore fishery (N$’000, 1997/98)

	Value
	Expenditure survey
	Travel cost method
	Contingent valuation

	Aggregated expenditure
	29,700
	22,978
	31,303

	Aggregated consumer surplus
	-
	26,897
	23,611

	Consumer surplus accruing to Namibians
	-
	15,152
	16,869

	Direct economic use value1
	-
	49,875
	54,914

	Gross direct economic use value attributable to Namibians2
	-
	38,130
	48,172

	Value added to gross national income3
	14,256
	11,029
	15,025

	Value added to net national income4
	12,177
	9,421
	12,834

	Impact on gross national income5
	26,730
	-
	-


1 Expenditure + consumer surplus

2 Expenditure + Namibian consumer surplus

3 Expenditure x 48%

4 Expenditure x 41%

5 Expenditure x 0.9 (crude national income multiplier)

Source: Barnes et al. (2002)

Steenkamp and Nashandi (2004) recently also investigated the value of recreational fishing for the MFMR. Their estimate of value was N$182.8 million in value added for 2003, substantially higher than those of Barnes et al. (2002) for 1997. This was mainly due to their finding that 50,556 anglers engaged in angling during the 2003 season as opposed to 8,214 used in Barnes et al. (2002) for 1997. This higher figure was based on actual licences sold during 2003 and not a survey which was the only options for Barnes et al. (2002). There is no doubt that fishing has increased since 1997, however, the higher figure may be an overstatement as some people may buy licences with the intention to go fishing, but then do not make the trip. Value estimates in Steenkamp & Nashandi (2004) are also higher because they estimated average expenditure per foreign angler at N$12,597 per trip as opposed to N$2,325 for 1997 in Barnes et al. (2002). Intuitively, it is probably safest to assume that the true figure is probably the average of these two figures. Regardless of uncertainty surrounding its true value, it is clear that recreational angling continues to make a substantial contribution to coastal tourism.
In addition to the above value estimates, the contingent valuation in Barnes et al. (2002) can be used to get an indication of the non-use value of recreational fishing. Anglers were found to be willing to contribute approximately N$1 million per annum to a conservation trust fund. This willingness was attributed to their wish to conserve the resource (option value) or simply to ensure its continued existence (existence value). 

Future potential

Non-angling tourism has been increasing steadily in Namibia and there is no reason why this trend shouldn’t continue along with the global trend towards nature-based tourism. The industry is also experiencing good levels of growth in neighbouring countries such as South Africa although the relatively recent strength of the local currency has not aided this growth. It stands to reason that Namibian tourism should benefit if South Africa and others can attract more visitors to the region and vice versa. However, there is also likely to be some level of competition for visitors between the countries in the region given the similarity in what they offer. For coastal tourism, Namibia does not offer the same experience as South Africa and Angola. This needs to be recognised and used to differentiate its product as something unique.  Specific attractions on the coast that currently attract few tourists, but seem to have potential for attracting more tourists if managed properly include the Sperrgebiet coastline and the near-shore islands with their unusual rock formations and abundance of bird life.

The recently introduced bed levy for all accommodation establishments will add to the resources of the Namibian Tourism Board which should allow for improved marketing initiatives. Coastal tourism growth tends to be linked to overall tourism growth as tourists will typically include both coastal and inland areas on their itineraries. However, continued growth will be dependent on how well the environment is maintained. This is also the case for non-coastal areas, but many of these have the advantage of lower levels of competition for resources. For example, wilderness camps are often too remote to have the problem of competing uses to the same degree as for the coast.
Concerning the potential of angling tourism, Barnes et al. (2002) report that the angler effort required to catch fish in Namibia is only 5% of effort required in South Africa. Bag limits in Namibia are also still relatively high when compared to South Africa where in the Western Cape limits had to be reduced to 2 to 4 fish per day to have a meaningful effect. These two factors should keep foreign interest in the fishery high. However, the line fishing resource is perceived to be declining (Holtzhausen & Kirchner, 1998 and Kirchner, 1998 in Barnes et al., 2002). As the numbers of recreational anglers has increased, the significance of competition from commercial line fishing has become more significant. In addition, artisanal fishing has recently added to the number of people exploiting the resource. 
At some point (some may argue that this point has already been reached) trade-offs will have to made between these users of the limited resource in order to optimise its use. It is not easy to decide where priorities should lie, but it is relatively clear and uncontroversial that local subsistence and artisanal fishers have a strong claim on being given first priority. Trade-offs between recreational and commercial line fishers are more difficult and would require further analysis before conclusions can be drawn. The currently available information points to substantial knock-on effects of recreational fishers who bring money into the local coastal economy often in the form of foreign exchange with benefits at a national level. With the introduction of permits, they also contribute directly to state confers – totalling N$900,000 in 2003 while commercial line fishers only contributed N$43,000 (Steenkamp & Nashandi, 2004). It is also worth bearing in mind that recreational fishing is only allowed in roughly a quarter of Namibia’s coastline whereas commercial fishing is more widespread. The main beneficiaries in commercial line fishing are the fishers directly involved in fishing (estimated at 236 people in Steenkamp & Nashandi, 2004) and processing. 
The MFMR seems to be involved in a careful balancing act with regard to the trade-offs between recreational anglers and commercial line fishers. They are aware of the substantial benefits of recreational angling, but at the same time do not want to be unfair towards commercial line fishers. Permit fees and more stringent bag limits have been imposed on recreational fishers in recent years. In the commercial line fishing sector, the rights of 9 out of 12 right-holders have not been extended by the MFMR for the current season (Steenkamp & Nashandi, 2004). Measures, aimed at both recreational and commercial line fishers, are thus being imposed with a view to ensuring sustainability.
4.12 Option and existence value

4.12.1 Option values

Well functioning natural environments generally provide more use options compared to degraded areas. This is because they are more varied and often more robust allowing them to provide a greater variety of goods and ecosystem services. The primary sources of option value that would be associated with a well managed and maintained coastal zone are opportunities for sustainable harvesting of products and in future tourism potential. The latter is a particularly prominent value for the Sperrgebiet. This area has recently been proclaimed a National Park and the land use plan for the area provides for fairly extensive tourism development within carrying capacities.
4.12.2 Existence value

The coastal zone contains special environments and species which are likely to have a definite existence value. Examples of these would be the islands off the coast, bird species such as the Damara Tern and the internationally important coastal wetlands. The wetlands at Walvis Bay, which include the Kuiseb estuary, extend over some 35 to 40 km2 and support migratory birds as well as more than half of southern Africa’s flamingos (Byers, 1997). It is thought to be the most important coastal wetland in southern Africa in terms of bird diversity and also possibly one of the three most important coastal wetlands in Africa (Maartens, 2004). Sandwich harbour is a 5 km2 wetland fed at least partially by sub-surface freshwater and supports some 70,000 birds. It is southern Africa’s single most important coastal wetland for migratory and resident birds (Maartens, 2004). The Orange River Mouth is a Ramsar site rated as the sixth richest coastal wetland in southern Africa in terms of bird abundance. These areas are not only likely to have significant existence values, their tourism potential has yet to be fully realised. For example, across the Orange River in South Africa, Alexkor Ltd have conducted an investigation into the potential of the area particularly for birdwatching-based tourism seeing that diamond mining operations are gradually being closed down as the resource is depleted. The investigation showed that the area has many natural features that would attract both local and international birdwatchers, maybe not in their thousands, but certainly enough to make a contribution to the local economy (Barnes, 1998). 
4.12.3 The quantification of option and existence values

No survey information was available specifically relating to the option and existence value of coastal areas. However, information on the donations individuals are willing to make to coastal conservation and the amounts spent by donors and NGOs on coastal environmental enhancement give some indication of value. 
Barnes et al. (2002) revealed that approximately 74% of all coastal anglers showed a great interest in contributing towards a coastal conservation trust fund. They may want to conserve the resource for future use (option value) or simply to ensure its continued existence (existence value). Based on survey information, the mean willingness to pay towards such a fund was N$126 per angler per annum in 1997. If one multiplies this by the number of anglers in 1997 (8,271), the establishment of such a fund could generate up to N$1 million per year.
 Recent licence sales for 2003 were substantially higher than this at 50,566 licences (Steenkamp & Nashandi, 2004). This indicates substantially higher numbers of anglers and thus income generation potential even if a number of these licences that were actually used is somewhat lower. 
Although not specifically related to the option and existence value of the coast, relatively high willingness to pay estimates for conservation in a general sense indicate that coastal conservation would attract equally high willingness to pay estimates. These estimates include a value of N$28.7 million attached to conservation in general in Namibia (Barnes et al.,1997) and a value of N$393 million per year for biodiversity conservation in South Africa (Turpie, 2003).  These value estimates represent only local willingness to pay for conservation in one year.  As noted by Turpie et al. (2004), they don’t include that of new visitors in subsequent years, nor of non-users, that would constitute a far greater segment of society and excludes the additional willingness to pay by the international community. The later is at least partly captured by donor funding which is aimed at biodiversity conservation.  International donors have provided varying amounts of funding for environmental projects in Namibia over the years, generally indicating a substantial willingness to pay on the part of the international community for biodiversity conservation and natural resource-linked management and use (Turpie et al., 2004).  

Donor contributions to coastal management and conservation are discussed in more detail in section 6.1. Total funding to programmes in support of the MFMR and thus focused on the marine environment will probably total between N$100 million and N$130 million between 2000 and 2007 given the donor contributions outlined in section 6.1. Currently no donor funding is dedicated to land-based programmes in the Erongo and Karas coastal areas in support of the MET’s mandate.
4.13 Ecosystem services

Ecological systems provide services that are critical to the functioning of the Earth’s life-support system (Costanza et al., 1997 in Turpie et al., 2004).  These include those outlined in Table 4 taken from Turpie et al. (2004).

Table 4: Ecosystem services identified by Costanza et al. (1997), and how they relate to ecosystem functioning
	Ecosystem  Services
	Ecosystem Functions
	Examples

	Gas regulation
	Regulation of chemical composition of the atmosphere
	Carbon sequestration, oxygen and ozone production, 

	Climate regulation
	Regulation of temperatures, precipitation at local levels
	Urban heat amelioration, wind generation, 

	Disturbance regulation
	Regulation of episodic and large environmental fluctuations on ecosystem functioning
	Flood control, drought recovery, refuges from pollution events,

	Water supply and regulation
	Supply and regulation of water flow
	Provision of water for agricultural, industrial and household use [spatially and temporally]

	Erosion control and sediment retention
	Retention of soil within an ecosystem
	Prevention of soil loss by vegetation cover, and by capturing soil in wetlands

	Soil formation
	Soil formation processes
	Weathering of rock by water and accumulation of organic material in wetlands

	Nutrient cycling
	Storage, recycling, capture and processing of nutrients
	Nitrogen fixation, nitrogen cycling through food chains

	Waste treatment
	Recovery of nutrients, removal and breakdown of excess nutrients
	Breaking down of waste, detoxifying pollution

	Pollination
	Movement of floral gametes
	Provisioning of pollinators for the reproduction of plant populations

	Biological control
	Trophic-dynamic regulation of animal and plant populations
	Predator control of prey species, maintain population balance

	Refugia
	Habitat for resident and migratory populations
	Nurseries, habitat for migratory fish and birds, regional habitats for species

	Food production
	Primary production for food
	Production of fish and plants

	Raw materials
	Primary production for raw materials
	Production of craftwork materials, housebuilding materials and fodder

	Genetic resources
	Unique biological materials and products
	Medicine, products for materials science, genes for resistance to plant pathogens and crop pests, ornamental species

	Recreation
	Providing opportunities for recreational activities
	Ecotourism, sport fishing, etc

	Cultural
	Providing opportunities for non-commercial uses
	Aesthetic, educational, spiritual and scientific values of ecosystems


As has also been noted in Turpie et al. (2004), ecosystem services contribute both directly and indirectly to human welfare, and therefore have economic value.  Because these services are not fully traded in commercial markets, however, they are often given very little weight in policy decisions, and the ecosystems which generate them are taken for granted.  The fact that they are undervalued means that they are also often under-financed.  
The valuation of ecosystem services requires ecological modelling that allows for the link between ecological processes and economic impacts to be made explicit. Unfortunately this kind of research has not been done for Namibia’s coastal areas making quantification impossible at this stage. The quantification of ecosystem services associated with protected areas in the UNDP/GEF study (Turpie et al., 2004) was also not possible due to lack of data.
The coastal strip is generally very arid with little vegetation to assist in the production of ecosystem services. Water resources, however, seem to have particular potential to yield important ecosystem service values given the scarcity of water resources along the coast. Further research should be encouraged in this area focusing on the values involved as well as the trade-offs implied by water scarcity and increasing development pressure along the coast.
Despite not being able to quantify the value of ecosystem services, it needs to be borne in mind that it is these services that allows for the production of goods with direct consumptive use value (i.e. fish, seaweed, etc.) and the creation of direct non-consumptive uses (i.e. tourism) the value of which have been estimated in preceding sections giving some indication of the value of ecosystem services.
4.14 Summary of coastal values


Table 5
 below presents a summary of coastal values, their spatial distribution and the employment associated with coastal resource uses. As values have been measured using different techniques it is not strictly correct to sum them or compare them directly. However, the value of larger uses have been measured using value added and those of smaller ones using direct sale value allowing for comparisons within these groups and an indication of what portion of total value comes from smaller uses in the figures below.
 Figure 4 refers to large resource uses and allows for a comparison with the sum of all smaller uses. Proportions of the total quantifiable value of coastal resources (approximately N$4.7 billion per annum) are highest for commercial fishing (incl. seal harvesting) (56%), diamond mining (39%) and tourism (6%) while other smaller uses make up the remaining 1% of total value. Figure 6 shows that out of 20,700 total jobs associated with all coastal resource uses, tourism accounts for a far greater proportion (27%) when compared with its portion of total value (6%). Smaller uses also have a higher share of total employment (2% or 475 jobs) when compared to their share of total value (1% or N$48 million). Among smaller uses, salt production, oyster production, guano production and option and existence value are prominent collectively representing 96% of total value. The share of total coastal employment for smaller uses is particularly high for salt production (49%), oyster production (18%), !nara harvesting (11%), artisanal fishing (8%) and seaweed production (7%). These proportions are particularly high for !nara harvesting and artisanal fishing when one considers the low value generation associated with these uses. This highlights the labour intensity involved in their use and, in the case of !nara harvesting, the potential for the creation of greater value.
Table 5: Summary of coastal values, their spatial distribution and the employment associated with coastal resource use

	Value type
	Spatial distribution
	Annual value estimate (N$ 2003)
	Number of   jobs

	Commercial fishing
	Entire coast, but focused on Walvis Bay 
	N$2.526 billion in value added including N$500 million in resource rent.
	8,700

	Artisanal fishing
	Erongo
	N$171,000 in sale value
	40

	Mariculture

 - Oysters

 - Abalone

 - Seaweed
	Karas & Erongo
	- N$12 million in sale value
- N$525,000 in sale value
- N$1.25 million in sale value
	- 85 

- 15 

- 25 full-time & 50 part-time

	Seal harvesting
	Karas & Erongo
	Included under commercial fishing. Prices unknown as industry is secretive.
	45 to 60 people from July to Oct. (included in number for commercial fishing)

	Guano production
	Karas & Erongo
	N$6.5 million in sale value
	38 people for 8 weeks

	Shell harvesting
	Erongo
	Unknown – probably enough to allow subsistence wages for 10 to 20 people.
	10 to 20 

	Diamond mining
	Karas
	N$1.8 billion in value added including N$1 billion in resource rents.
	6,000

	Natural gas & oil production
	Karas
	Sensitive information at this stage. Likely to be significant if project goes ahead. Holds strategic advantage for power generation.
	Initial potential for 100 to 200 

	Salt production
	Erongo
	N$10.5 million in sale value
	223 to 233

	!Nara harvesting
	Erongo
	N$42,500 to N$105,000 in sale value
	40 full time and 175 on ad hoc basis

	Tourism (non-angling and 
angling)
	Entire coast. Still limited in Sperrgebiet. Angling mostly in Erongo. 
	N$300 million in value added (incl. N$26 million for angling tourism).
	5,525 

	Option and existence value
	Entire coast
	Largely unknown. Donor contributions for marine projects totalling N$100 – N$130 over 7 years gives a tentative indication.
	N/A

	Ecosystem services
	Entire coast
	Unknown. Partially captured by all other values as they rely on ecosystem services.
	N/A
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Figure 4: Share of costal resource values: larger uses (values in million N$)
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Figure 5: Share of costal resource values: smaller uses (values in million N$)
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Figure 6: Employment numbers in large coastal resource uses 
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Figure 7: Employment numbers in smaller coastal resource uses 

5 The cost and benefits associated with resource uses 
The preceding sections have focused on the value of coastal resources. The uses that lead to the creation of these values or benefits are, however, not without their costs. This section presents a broad analysis of what kinds of trade-offs between costs and benefits need to be considered for coastal resource uses. 
The quantification of the environmental costs (i.e. externalities) associated with resource uses was not possible as no usable work has been done on this in Namibia. This situation is mainly due to the understandably low priority accorded thus far to the quantification of externalities in the country’s environmental economics research agenda. Nevertheless, it is possible to highlight and discuss trade-offs between cost and benefits in a qualitative sense. At the outset it needs to be emphasised that this kind of discussion runs the risk of generalisation. For example, while diamond mining may have the tendency to be an environmentally destructive form of resource use, this does not mean that diamond mining or all diamond mines are undesirable on balance. There will be variation within the sector that is ideally analysed on a case by case basis. In what follows the positive and negative impacts associated with each major type of resource use or activity are discussed with a view to illuminating the costs and benefits. This information is then used to formulate broad recommendations with regard to possible interventions. 

5.1 The positive and negative impacts of coastal resource use

In order to consider trade-offs it is useful to start with a broad outline of the negative environmental impacts of coastal uses. The preceding sections have focused more on the value of uses (i.e. benefits) and the focus needs to shifts to negative impacts (i.e. costs). Figure 8 below describes the impacts attributable to human activities and links these impacts to environmental threats and their ultimate consequences. It shows how human activities can lead to impacts that in turn impact on human activities in a potentially destructive cycle. 
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Figure 8: Human activities, key impacts and potential threats to Namibia’s marine environment, source: Tarr (2004)
Having broadly outlined the impacts associated with different coastal uses, the focus shifts to the specifics of the primary uses, the value of which has been covered in the preceding sections. These uses are divided into the broad categories of mining, fishing and mariculture, and tourism as these categories cover the resource uses that entail the greatest threats to the coastal environment.
5.1.1 Diamond mining

The benefits of coastal diamond mining have been outlined in section 4. In summary they are substantial particularly at a national level. The societal costs associated with diamond mining occur mainly through the environmental degradation associated with it. One could also argue that while diamonds like other natural resources hold clear benefits, they can also contribute to the neglect of other sectors in the economy. However, this is more a potential failing of state authorities and other stakeholders, who do not use the substantial income provided by diamond for broader development, than a negative impact to ascribe to the presence of diamonds. 
In terms of scale, impacts and economic importance, diamond mining is the most prominent industrial activity in Namibia (Tarr, 2004). While this form of mining does not require the use of toxic chemicals (which would otherwise accumulate in the tailings) vast amounts of sand are moved in order to extract the diamonds. Because the mines are generally located in isolated areas, they require substantial infrastructural development such as housing, recreational facilities, roads, airfields, maintenance facilities, waste disposal, water and power supply and administrative and other buildings. The largest operation is Mining Area No.1 north of Oranjemund where Namdeb have mined a strip of coastline roughly 110 kilometres long. The former intertidal area, approximately 300 metres wide, together with all its biodiversity, has been removed and sterile bedrock is all that remains. Un-maintained seawalls have in some areas allowed the ocean to reclaim this area and it is expected that biodiversity will be restored through natural processes (Tarr, 2004)
Some new mining activities have recently been allowed along the Skeleton Coast after the original mines in the area closer about 10 years ago. This is of concern to environmentalists who fear that history will repeat itself and the destruction associated with past mining in the area will occur once more (Tarr, 2004). Environmental enforcement has improved since that time, however, and the diamond mining potential of the area is thought to be limited at best.
After many years Namdeb has adopted a more responsible approach to mining in the Sperrgebiet with the institution of Environmental Assessments and improved management measures. The six main limitations of the post facto, in-house Namdeb environmental management plans outlined in Tarr (1994) are that:
· Due to their belated introduction, there is limited scope for them to influence current operations, while envisaged future activities are minor compared to those underway now, 

· the magnitude of 30 years of unrehabilitated impacts is so huge, that significant rehabilitation is not feasible,
· with the exception of a few individuals, Namdeb’s workforce has no culture of environmental awareness and the EMPs are considered a “new conditionality”,

· there is a virtual absence of public pressure, public accountability, and environmental NGO presence,

· there is a minimal “ownership” by contractors and sub-contractors of the environmental conditions, and

· there is inadequate baseline data.

Environmental management is also hampered by gaps in what is known about diamond mining impacts. Pulfrich & Penny (1999) in Tarr (2004) identify the following issues that still need to be investigated and better understood:
· Cumulative effects of increased sedimentation through seawall erosion and deep water tailings disposal

· Cumulative effects of habitat destruction by deepwater mining operations and mobile fishing gear

· The potential effects of kelp cutting on puerulus (colourless, planktonic, juvenile lobster) settlement and rock-lobster recruitment

· The extent of natural environmental effects on seasonal abundance and distribution of rock-lobster and fish stocks, larval settlement, recruitment patterns, and migration habits

· Quantification of fishing mortalities, and

· The impacts of mining on supra-tidal habitats.

Table 6 below summarises the nature, distribution and significance of environmental costs in more detail alongside benefits taken from preceding sections. The majority of negative impacts are highly significant at a local level. There is thus a mismatch between the spatial distribution of benefits and costs. 
Table 6: Positive and negative impacts associated with diamond mining in Namibia

	Nature of impacts: diamond mining
	Distribution of impacts
	Significance of impacts

	Positive impacts (benefits)

	Profits from extraction
	National
	High

	Employment and training (bear in mind that aside from mining related skills there is a need for training to equip workers for the post-mining era)
	Local, regional and national
	High

	Government revenue
	National
	Very high

	Foreign exchange earnings
	National
	Very high

	Enhanced infrastructure 
	Local and regional
	Medium

	Negative impacts (costs)

	Removal of inter-tidal and sub-tidal habitat and associated biodiversity
	Local
	Very high

	Increased turbidity and inshore sediment loads from tailings disposal
	Local
	High

	Visual impact – particularly of overburden, treatment plants, buildings and security fences
	Local
	High

	Noise and dust create by use of machinery
	Local
	Medium

	Accumulation of vehicle, machinery and  building waste 
	Local
	Medium

	Habitat destruction due to permanent road network
	Local
	High

	Negative impacts associated with the creation and maintenance of Oranjemund town and other infrastructure that becomes useless after mining
	Local
	High


Source: Own analysis and Tarr (2004)
5.1.2 Fishing and mariculture

The benefits of fishing and mariculture are fairly well spread from the local to the national scale. At a local and regional level, the sector provides substantial employment as well as a share in profits from quota allocations. Lastly, the industry provides substantial government revenue at a national level and contributes to foreign exchange reserves. The costs associated with fishing and mariculture occur mainly through environmental damages taking the form of stock depletion, the disruption of natural processes and pollution. Table 7 below summarises the nature, distribution and significance of environmental costs in more detail alongside benefits taken from preceding sections. As with mining the majority of negative impacts are felt at the local level.
Table 7: Positive and negative impacts associated with fishing and mariculture in Namibia

	Nature of impacts: fishing and mariculture
	Distribution of impacts
	Significance of impacts

	Positive impacts (benefits)

	Profits from operations
	Local, regional & national
	High

	Employment and training
	Local and  regional
	High

	Government revenue
	National
	High

	Foreign exchange earnings
	National
	Very High

	Negative impacts (costs)

	Over-fishing leading to stock depletion of certain species if not managed properly
	Local
	Very high for some species

	Removal or disturbance of marine habitat and associated biodiversity in mariculture
	Local
	High

	Destruction of species included in by-catch
	Local
	Medium

	Indiscriminate rubbish disposal and littering
	Local
	Medium

	Pollution generated in processing
	Local
	Medium


Source: Own analysis and Tarr (2004)

5.1.3 Tourism

Tourism’s benefits are fairly well distributed from the local to the national scale. Local benefits are also fairly well spread across a number of sectors as tourists need to spend on accommodation, transport, tours, food and other sundry items. While benefits are fairly well spread geographically they are not necessarily well spread across population groups. As is currently the case in neighbouring South Africa, there is an urgent need to transform the industry and allow from more benefits to flow to previously disadvantaged sectors of society. 

The societal costs associated with tourism occur mainly through environmental damages including habitat destruction, littering and visual pollution (particularly due to vehicle tracks). Given that most tourism activities along the coast take place on state or local authority land, it should be relatively easy to set and regulate limits of acceptable change. However, this has not been done for any of the coastal areas and there are signs that these limits are being reached from an ecological and social point of view (Tarr, 2004). 

Table 8
 below summarises the nature, distribution and significance of environmental costs in more detail alongside benefits taken from preceding sections. Variability in the severity of negative impacts across tourism activities can be particularly marked. For example, well organised hikes can cause no environmental damage whereas irresponsible off-road vehicle use can lead to significant destruction. This complicates the management of impacts.
Table 8: Positive and negative impacts associated with coastal tourism in Namibia

	Nature of impacts: tourism
	Distribution of impacts
	Significance of impacts

	Positive impacts (benefits)

	Profits from operations
	Local, regional & national
	High

	Employment and training
	Local and  regional
	High

	Government revenue
	National
	High

	Foreign exchange earnings
	National
	High

	Spin-offs from enhanced national image
	Local, regional & national
	Medium

	Negative impacts (costs)

	Off- road driving leading to:
· Visual pollution through tracks

· Habitat destruction

· Disturbance and increased mortality of birds

· Disturbance of beach goers and others wanting  more peace and quiet

· Compaction where beach driving is excessive

· Noise pollution
	Local
	· High
· High

· High

· High

· Low

· High



	Recreational angling leading to:

· Over-fishing leading to stock depletion of certain species

· Visual pollution through tracks

· Habitat destruction

· Disturbance and increased mortality of birds

· Disturbance of beach goers and others wanting  more peace and quiet

· Littering

· Compaction where beach driving is excessive

· Escalating use of bait species

· Strangling of seabirds and seals through entanglement with fishing line and bait packaging materials and ingesting of discarded hooks

· Noise and conflicts with bathers at launch points
	Local 
	· Medium
· High

· High

· Medium

· High

· High

· Low
· Medium

· Medium

· Low

	General leisure (swimming, walking, etc.) leading to littering, habitat disturbance and disturbance of birds and other species
	Local
	Medium

	Increased strain on local infrastructure at peak times
	Local
	Medium

	Pleasure flights disturbing birds and leading to noise pollution
	Local 
	High


Source: Own analysis and Tarr (2004)

In order to promote sustainable tourism along the coast, Tarr (2004) suggests that the industry needs to priorities the follow ten areas for action:
1. Supporting integrated land-use planning and management

2. Involvement of communities

3. Promoting nature awareness and especially encouraging tourists to reduce their impacts on the environment

4. Involving staff, customers, communities in environmental issues

5. Reducing impacts of logistical and leisure transport (i.e. off-road driving, low level flying, water sport)

6. Support (and possibly lead) efforts to reduce crime

7. Efficient use of fresh water resources

8. Waste minimization, reuse and recycling

9. Improving energy efficiency, conservation and management

10. Re-invest a proportion of turnover in conservation projects

Tourism is also responsible for increased coastal development which can have negative environmental consequences. Towns such as Swakopmund are expanding rapidly due to the demand for residential erven. This expansion is primarily along the coastline and it has been suggested that houses will have been built all along the coast between Swakopmund and Walvis Bay by the end of this century (Tarr, 2004). This poses potential conflicts with the environment, since this area supports more resident and migrant birds than any other stretch of beach in the country including the near-endemic Damara Tern.
5.2 Possible interventions

The preceding section has highlighted the costs and benefits associated with coastal resource uses. It needs to be recognised that ultimately all uses have the potential to impose net costs (i.e. their costs exceed their benefits). In other words, it is not possible to prove that one coastal resource use type is, in all cases, better than another. This potential for all uses to impose net costs tends to argue in favour of investment in enhancing the general management of the coast as well as selected small scale resource use opportunities that will promote sustainable livelihoods. Specific measures worth considering from an economic perspective include (1) enhancing planning procedures and (2) ensuring the internalisation of external environment costs (or externalities). Internalisation of environmental costs occurs when environmental costs that would be borne by others in society are instead borne by those responsible for the generating the costs thus becoming ‘internal’ to them.
5.2.1 Enhanced planning

Sound economic and spatial planning can do a great deal to enhance the chances of achieving sustainable development goals. Enhancing the way in which spatial and economic planning takes place along the coast placing particular effort on measures that are likely to have ‘teeth’ should pay dividends. The emphasis on enforceability is an important one - for example, assisting with the development of a Regional Development Plan or spatial development plan for an area that does not have the necessary level of political buy-in among key decision makers may turn out to be a relatively futile exercise. 
Planning in coastal regions could benefit from the use of Strategic Environmental Assessments or other holistic planning tools that provide for the explicit consideration of environmental constraints and opportunities in planning. Again, unless these assessments are supported by the relevant authorities and actually influence spatial planning, they are likely to prove wasteful. Experience along parts of the South African coast has shown that well thought out and enforced spatial plans are a pre-requisite for meaningful environmental assessments of specific projects. Without higher level planning, project level decision making is often forced to operate in a vacuum. 
5.2.2 Internalising environmental costs

Ensuring that all environmental costs are borne by resource users should lead to more economically sound outcomes. If these costs are borne by others in society they constitute a distortion in the economy (commonly known as an externality or external cost) that will lead to sub-optimal resource uses. For example, mining operations should be forced to minimise their environmental impacts during operations and adequately rehabilitate their operations once mines close. If the added costs endanger the viability of a mine, this indicates that the mine is not economically sustainable and relies on the distortion created by externalising its costs. In other words, unless external costs are internalised, the mine cannot be said to be economically desirable from a cost benefit perspective.
Environmental cost internalisation on the coast can be enhanced through requiring Environmental Impact Assessments that identify mitigation measures for the internalisation of costs and formalise them in environmental management plans. Note that environmental authorities will have to make sure that these measures are actually implemented. This should include ensuring that adequate funds are set aside that can only be accessed for rehabilitation. Particularly in the case of mining, this is a crucial requirement to enhance sustainability. Recommendations in the next section on financing coastal management would also contribute to the internalisation of costs.
5.2.3 Selected investment in sustainable livelihoods projects
Aside from the above recommendations on measures to enhance the management of all uses, there appears to be grounds for greater investment in the small-scale use of coastal resources to support sustainable livelihoods. The analysis of coastal use values has indicated that these uses are relatively under-developed in Namibia. Fairly recently initiated efforts are underway by stakeholders such as the University of Namibia to research these kinds of potential uses. In 2003 seven priorities were identified for research at the university’s Marine and Coastal Resource Centre in Henties Bay:
1. Mariculture research and development focusing on comparing different seaweed diets for on-shore culture, confirming the feasibility of spawning broodstock under local conditions and examining the feasibility and environmental impact of ranching.

2. Mushroom research and development including evaluating the suitability of locally available substrates for culture of oyster mushrooms, identification of indigenous mushroom species for cultivation at the coast and evaluation of different designs of low-cost mushroom houses.

3. Seaweed research and development. There is concern as to whether resources can sustain the expected growth of this industry. Research will include seaweed resource assessments for sustainable harvesting and development of culture techniques for economically important species.

4. Coastal agriculture and plant biodiversity - Research is planned in bio-saline agriculture (particularly the cultivation of brackish water fodder crops), propagation of useful endemic plants, such as the Hoodia cactus, and trials of the cultivation of plant species for agricultural use, desert greening and sand dune stabilisation. This programme will be closely coordinated with the activities of the Tsumis Arid Zone Agricultural Centre.
5. Renewable energy sources. The Centre will examine the feasibility of harnessing new sources of renewable energy at the coast through trials of small scale wind generators, evaluation of wind power for pumping water for mariculture and a feasibility study for the use of wave energy.

6. Water resources focused on desalination

7. The coastal environment in general encompassing any applied research in fields that address the unique characteristics and problems of the Namibian coast. 

Source: University of Namibia, 2004
The university’s efforts should be supported. They may also be ideally placed to research and implement the development of enterprises based on the use of coastal and marine resources forming part of the NACOMA implementation phase.
Recommendations have already been made with regard to !nara harvesting in the socio-economic assessment for NACOMA preparation phase (EcoAfrica, 2004). One of these was to provide support for the further commercialisation and sustainable use of the !nara. The current value and potential of the proposals of the Topnaar Community with regard to the !nara outlined in section 4 add weight to this recommendation. Bear in mind that there is likely to be a certain critical threshold of financial assistance that would be needed for the project to be a success. For example, a vehicle may be needed without which the project won’t succeed. 
6 Financing coastal management

6.1 Current expenditure

Adequate financial resources for the maintenance and management of coastal areas are essential if their values are to be optimised. Currently the primary agencies with responsibility for management in the Erongo and Karas regions are the MET, MFMR and the municipalities of coastal towns. The MET is the government department responsible for land-based environmental management in the coastal zone along with the coastal municipalities. The MFMR focuses its efforts on the marine environment. The regional councils are only really involved in coastal management initiatives through NACOMA at this stage (T. Mufeti, NACOMA, pers. com.)
6.1.1 Ministry of Environment and Tourism expenditure

The MET’s regional office for the Erongo is situated in Swakopmund and for the Karas in Luderitz. The total budget of the Erongo office for the most recent year was approximately N$1.7 million out of a total nationwide departmental budget of N$153.7 million (R. Davies, MET, pers. com.). Information is not available on how much of the regional budget is generally dedicated to coastal management as a large portion of the regional office’s activities take the form of reacting to urgent needs wherever they may come up in the region. However, it is probably reasonable to assume that at least half of the budget is dedicated to coastal activities given the prevalence of environmental pressures on the coast. The office is generally under-resourced and would probably need, and has indeed requested from central government, roughly three times its current budget allocation (i.e. N$4 – 5 million). This should allow it to fulfil its mandate properly and move away from being forced to focus resources on reactive management (R. Davies, MET, pers. com.).
The total budget of the Karas office for the most recent year was approximately N$3 million, roughly N$1 million of which went to the Luderitz office which focuses on the coastal areas including the southern Namib-Naukluft Park and Sperrgebiet. (P. Lane, MET, pers. com.). Namdeb also provides added finding for MET activities in the region through their Environment Fund. Much of the MET office’s time is spent on diamond mine rehabilitation issues as well as planning and management in the Sperrgebiet. As with the Erongo region, the office is generally under-resourced and would probably need, and has requested, a conservative amount of N$8 million for the whole region to be able to fulfil its mandate properly and move away from being forced to focus resources on reactive management (P. Lane, MET, pers. com.). In addition to this annual operational figure, between N$15 – 20 million is urgently needed for basic infrastructure in the Sperrgebiet and Ai-Ais Park including staff houses, offices, a workshop and basic research station (P. Lane, MET, pers. com.).
Currently no donor funding is specifically linked to MET environmental management along the coast. Funding is focused on other projects outlined in Turpie et al. (2004).
6.1.2 Coastal municipality expenditure

Aside from the MET, coastal municipalities also allocate resources to land-based coastal maintenance and management. The amounts involved are generally small reflecting the smaller areas under their control and budget constraints. In order to establish the amounts spent on environmental management, the municipalities of Walvis Bay, Swakopmund, Luderitz and Henties Bay were contacted. 
Walvis Bay has been at the forefront of environmental management along the coast particularly through projects falling under its Local Agenda 21 programme that started in 2001 and will end in March of 2005. Total funds of N$18 million (N$15 million of which came from the Danish government) were devoted to four project areas:

1. Establishing policies and strategies.
2. Assessing impacts on the coast.
3. Establishing an internal environmental fund to ensure continued funding for the environment once donor funding comes to an end.
4. Funding micro projects in areas such as recycling and education. 
Aside from Agenda 21 activities, the municipality currently spends approximately N$1.2 million per year on beach clean-ups, pollution control and monitoring as well as the management of the lagoon and harbour (D. Ushona, Walvis Bay Municipality, pers. com.).

In the case of Swakopmund, an estimated N$70,000 per annum is spent mainly on pollution control in the coastal strip. Funding for this is taken from municipal coffers with no outside assistance. The idea of twining with another (probably European) town or city may be considered which should bring technical and/or monetary assistance (Mr Lourens, Swakopmund Municipality, pers. com.). 
Luderitz municipality is currently in the process of re-planning environmental management in the town so there is greater uncertainty as to what level of funding will be devoted to this function (Mr de Veer, Luderitz Municipality, pers. com.) In light of this it seems reasonable to assume that expenditure wouldn’t exceed that of Swakopmund municipality (i.e. N$70,000). 
Henties Bay municipality also spends money mostly on pollution control including the removal of litter. Amounts spent vary, but generally don’t exceed N$20,000 per annum (T. Kuhn, Henties Bay Municipality, pers. com.). This municipality is also aided by beach clean ups in which local school children are voluntarily involved. 
The total amount spent by all municipalities amounts to approximately N$1.36 million annually. 
6.1.3 Regional Council expenditure

The regional councils in Erongo and Karas are only directly involved in coastal zone maintenance and management through NACOMA. Over the last two years approximately US$300,000 has been spent by the GEF on the NACOMA project through the regional councils. In addition to this amount the councils themselves have contributed between N$30,000 and N$50,000 per annum over the last two years mostly for transport, accommodation and other expenses associated with the attendance of meetings and workshops.

6.1.4 Ministry of Fisheries and Marine Resources expenditure
The MFMR contributes primarily to off-shore coastal maintenance and management. In the medium term expenditure framework, the total expenditure of the ministry in 2003 is divided into four programmes as follows (MOF, 2003):
1. Marine and inland fish stocks. The main purpose of this programme is to provide advice on the state of stocks and catch levels that should ensure sustainability.

2. Training of staff members mostly on patrol vessels.
3. Acquiring of surveillance craft and equipment and the employment of adequately trained inspectors.
4. Developing the freshwater aquaculture sector in Namibia.
Only expenditure on programme four (freshwater aquaculture), representing 7.5% of the total budget, is clearly not focused on the management of coastal resources. The other three programmes with a total expenditure of N$110 million in 2003 all contribute to marine management (MOF, 2003a)
Donor funding for coastal maintenance and management channelled through the Ministry currently comes from the European Union (EU) and the Norwegian Agency for Development Co-operation (NORAD) (Mr Engelbrecht, MFMR, pers. com.). The EU funded Monitoring, Control and Surveillance (MCS) programme is a regional programme running from 2001 to 2005 during which €840,000 (approximately N$6.6 million at an exchange rate of €1:N$7.9) has been earmarked for Namibia. An additional €5.74 million (approximately N$45.35 million) is being shared among the six regional countries involved implying that Namibia probably will receive roughly N$7.6 million (N$45.35 million / 6). The NORAD project, which terminates at the end of this year, has focused on research, training, monitoring, control and surveillance. Its funding for 2004 was approximately N$3 million.
Donor funding that is not channelled through the ministry includes that for the Benguela Environmental Fisheries Interaction and Training (BENEFIT) and Benguela Current Large Marine Ecosystem (BCLME) programmes. The BENEFIT programme is primarily focused on training and research in the three countries that share the Benguela Current system (i.e. Namibia, Angola and South Africa). It is a 10 year programme which should be completed by 2007. Current funding comes from NORAD, GTZ (i.e. German development assistance) and the governments of Namibia, Angola and South Africa. NORAD funding stands at approximately N$1.2 million per annum and will come to an end in December 2005. GTZ funding is approximately N$2.37 million per annum over the next three years (converted from €900,000 over 3 years). The governments of Namibia, Angola and South Africa contribute N$500,000; N$600,000 and N$400,000 per annum respectively.
The BCLME programme is also focused research and capacity building in the three countries that share the Benguela Current system (i.e. Namibia, Angola and South Africa). It is a 5 year project which should be completed by 2007. Total funding of US$35 million comes from the GEF through UNOPS, the executing agency. Approximately 40% of this total (i.e. N$95 million at an exchange rate of US$1:N$6.8) will probably go to Namibia over 5 years (K. Kushker, BCLME, pers. com.).
6.2 Additional financing options
The section above has provided an outline of how coastal management is currently financed and to what degree. There may, however, be some potential to consider additional funding sources which is the focus of this section. In order to identify alternatives a ‘client based’ approach as advocated in the conservation finance literature (see IUCN, 1998) was used. This approach asks: who attaches a value to coastal resources and can they realistically be made to pay for their benefits? Or, more specifically, can they be made to pay an amount that reflects the benefits that they derive? Coastal resource users were reviewed and the following users were identified as those that that are most likely to derive benefits in excess of the price (if any) that they pay for resource use:

· Recreational anglers
· Tourists and tourism operators
· Those attaching an option and/or existence value to the coast

Although it was not possible to do an in-depth investigation, there was no clear reason to suspect that the combination of taxes, royalties and quota fees for other uses including mining, fishing, mariculture, seal harvesting, salt production, etc are inadequate.
6.2.1 Recreational anglers
Charging for recreational angling through permits is a relatively recent development having only been imposed in 2001. Current fees seem very reasonable at N$16 per month or N$168 per year when one considers the value of the fish that these permits entitle one to catch and the recreational value of fishing. Research on recreational fishing in Namibia by Barnes et al. (2002) indicates that fishers currently enjoy substantial consumer surplus (i.e. they derive value above the actual price paid for fishing). It also indicates that the demand for fishing is relatively price inelastic in line with findings in other parts of the world. This means that anglers are relatively unlikely to stop angling if charged more for permits up to a point. Clearly there is a limit to how much higher prices could go without having an effect on angler numbers, but it seem likely that current permit fees are some way form this level. However, fees need to be kept low as they also apply to low income subsistence fishers. For these reasons there is no indication that that they may increase beyond inflation in the near future (Z. Steenkamp, MFMR, pers. com.). 

Nevertheless, there may be scope from some restructuring of the fees that would allow for targeted increases. Ideally, a distinction needs to be made between recreational and subsistence anglers with recreational anglers being charged higher fees. However, short of requiring proof of income, this would probably prove impossible to implement. A second possible distinction could be made between Namibian and foreign anglers (mostly South Africans) who make up a substantial proportion of anglers (approximately 46% according to Barnes et al., 2002). This is an accepted practice and is already happening at national parks in Namibia and in other developing countries. It would also be relatively easy to target higher fees by increasing monthly fees for foreigners more than in proportion to increases in annual fees as the vast majority of foreigners require monthly permits (only six annual permits were bought by foreigners in 2002). Current monthly fees are probably a maximum of 0.3% of total trip costs for foreigners (based on conservative minimum trip costs of approximately N$5,000) indicating that fees are not likely to have any impact on the decision to undertake a trip at this stage. Barnes et al. (2002) calculated that the consumer surplus for foreigners for fishing trips was between N$1,116 and N$1,947 in 1997/98 providing further evidence that relatively substantially increased fees would not deter foreign anglers.  

Aside from the possibility of re-structuring the permit system, the work of Barnes et al. (2002) revealed that approximately 74% of all anglers also showed a great interest in contributing towards a coastal conservation trust fund in addition to permit fees. They may want to conserve the resource for future use (option value) or simply to ensure its continued existence (existence value). Based on survey information, the mean willingness to pay towards such a fund was N$126 per angler per annum in 1997. If one multiplies this by the number of anglers in 1997 (8,271), the establishment of such a fund could generate up to N$1 million per year.
 Recent licence sales for 2003 were substantially higher than this at 50,566 licences (Steenkamp & Nashandi, 2004). This indicates substantially higher numbers of anglers and thus income generation potential even if a number of these licences were bought with the intention to go fishing, but this did not actually happen. 
As has been mentioned there doesn’t seem to be a clear justification for increasing licence fees apart from those that apply to foreigners. A voluntary mechanism would thus be needed in order to capture the funds that anglers seem willing to contribute possibly as an option to pay an extra amount when purchasing a licence. In addition to being voluntary, any mechanism would have to ensure that funds generated remain dedicated to coastal conservation. Currently licence fees go to central state coffers and only fund levies go to the Marine Resources Fund of the MFMR which is dedicated to marine research aimed at enhancing sustainable use. Any voluntary amounts should ideally also be channelled into this kind of dedicated fund. Another possibility mentioned by Barnes et al. (2002) would be to channel funding into the recently enacted, but not yet active, Environmental Investment Fund. This would have the advantage of using an existing funding vehicle thus easing implementation, but it would not ensure the targeting of funds to marine uses.  A third options of attempting to set up a separate coastal conservation fund doesn’t seem warranted given the presence of adequate existing options and the administrative difficultly of such an exercise.
6.2.2 Tourists and tourism operators

Tourism and recreational users of coastal areas could offer a further opportunity to generate funding for coastal management and maintenance. The tourism sector can be disaggregated into businesses involved in accommodation, transport, sites and activities (including tours) and restaurants. All accommodation establishments in Namibia have fairly recently been required to pay government a levy amounting to 2% of their turnover. These funds go the Namibian Tourism Board for the marketing and promotion of the whole country including the coastal areas. The potential for an additional levy in coastal areas is limited as it would require central government approval and is likely to be met with justified resistance from accommodation and other tourism operators.

Tourist activities that have a negative impact on the environment could be potential targets for the generation of funds for environmental management. Those involved in activities such as 4X4 driving, off-road motor-biking and quad-biking have the potential (and one could argue the obligation) to contribute to the environmental management when one considers their negative impacts. It is tempting to target organised quad-biking or 4X4 tour operators as this could prove relatively easy from an administrative point of view. However, these operators are not seen to be the primary culprits in terms of damages. Particular when it comes to the scarring of the landscape, it is individual users or small groups of users that are a greater concern (P. Tarr, pers. com.). Essentially all 4X4, motor-bike and quad-bike owners are potential culprits. This is a large and disparate group and there doesn’t seem to be a clear way of targeting those within it that are at fault aside from the imposition of fines. Even this would be a highly resource intensive and potentially fruitless given the vast areas that would need to be monitored. While it is clearly a blunt instrument, the use of fuel levies has been suggested by those involved in tackling the problem as the only avenue for revenue generation (P. Tarr, pers. com.). However, all revenue from the fuel levy goes to central government for redistribution according to government priorities. There is thus no reason to believe that any extra amounts raised for environmental protection would actually be used for environmental purposes.
6.2.3 Individuals and institutions that attach an option and/or existence value to the coast

Financing related to option and/or existence value can take the form of contributions by donors, individuals and governments to the conservation (or possibly sustainable use) of areas. The goal being to ensure that options remain and/or that areas and species continue to exist in an environmentally acceptable state. Section 5 outlines the current level of contributions from donors and the government to environmental maintenance and management along the coast. The GEF through the NACOMA project is one such potential future contributor. This project should present the chance for the leveraging of further contributions from others. 
Turpie et al. (2004) point out that donor funding is already a major source of funding of natural resource management in Namibia suggesting that this is a potential income source worth pursuing.  They go on to suggest that it is probably worthwhile establishing a dedicated role within the Department of Wildlife and Parks Management to source such funding for protected areas. A similar role within the MET for funding coastal management may also be worth considering.
The Environmental Investment Fund, mentioned earlier as one possibility for generating funding based on the option and existence values that recreational anglers associate with the coast, could also be used as a vehicle for capturing funding for these values from others. These could include tourists, other concerned individuals and donors. The mission of the Fund is to “promote the sustainable economic development of Namibia through investment in and promotion of activities and projects that protect and maintain the natural and environmental resources of the country” (MET, 2004). It will provide resources for the following activities:

1. Economic improvements in the use of natural resources for the benefit of its users especially those whose livelihood depends directly upon this use 

2. Development and promotion of diversified sustainable rural development 

3. Conservation, protection and management of natural resources 

4. Conservation of biological diversity and maintenance of ecosystems 

5. Training and education of Namibians in sustainable economic development 

6. Promotion of public awareness of the environment and environmental issue 

7. Development and implementation of environmental policies and strategies 

8. Improving and broadening the knowledge base of Namibia's environmental resources 

9. The production, monitoring, management, use and sharing of environmental information 

10. Any other project or activity whose purpose relates to or promotes the principal objective of the fund and which the Board may approve 

Source: MET, 2004

The Fund will seek to raise N$20-25 million from local sources and at least US$20 million in contributions from international donors to provide for an endowment that will generate N$5-10 million on an annual basis. Provided the fund is well administered and achieves tangible successes in the application of its funds, it should gain increasing support over time. As was mentioned previously, The Fund is not structured to channel funding specifically towards coastal management. However, there is no reason why funds can’t be earmarked for coastal management should contributors require this. Currently The Fund has been enacted, but is not yet active. It is anticipated that it will be ready to receive funds and begin operations by middle or late 2005 (S. Shikongo, MET, pers. com.).
7 Further economic analysis needs

Tourism is the resource use where there is the greatest degree of uncertainty about values. A number of studies have been done to estimate the value of tourism and their results are contradictory in some cases. More research is needed on this value stream both in coastal and other areas so that values that are widely accepted can be generated. It is perhaps not of critical importance to refine the value estimates that have been generated here aside from those for tourism. The other values have some limitations, but the level of confidence in their accuracy is higher and they should be adequate to show that coastal resources have substantial value and how this value is generated. 

No quantification of ecosystem services values was possible due to data constraints. Water resources seem to have particular potential to yield important ecosystem service values given the scarcity of water resources along the coast. Further research should be encouraged in this area focusing on the values involved as well as the trade-offs implied by scarcity and increasing development pressure along the coast.

Assessing the costs and benefits of coastal resource uses was only possible at a qualitative level due to the lack of any information on the value of external environmental costs. In light of this it may be worth instituting investigations into these costs with a view to understanding them before recommending measures for cost internalisation.
Achieving improved coastal environmental management should involve better spatial planning possibly including the use of strategic environmental assessments or other forms of analysis that support holistic planning. Environmental impact assessment should also be used to support the analysis of individual projects. Economic analysis and environmental economic analysis in particular can make a definite contribution to planning, strategic environmental assessment and environmental impact assessment. However, economic analysis can also be used to justify undesirable projects. For example, the economic assessment of an ultimately undesirable project can focus solely on job creation while ignoring the economic impacts of environmental degradation. In order to minimise the chances of this happening it may be worthwhile establishing some basic guidelines for the use of economics in assessments. This need not be a laborious process and can borrow from existing guidelines on the subject. 
The idea of forming co-operatives for relatively small scale harvesting of coastal resources such as mariculture products and !nara has been raised in this report. The potential viability of co-operatives and their ability to provide local ownership and employment to those previously disadvantaged should be the subject of further investigations.  With regard to mariculture it would be worthwhile to study the lessons learned from the Northern Cape Fishing and Mariculture Association (FAMDA) that has been doing pioneering work in this regard just across the border in South Africa.
8 ConclusionS
Namibia’s coastal resources are a substantial source of value regardless of which measure is used. They form a critical part of the economy whether they are used to support large scale industrial activity such as diamond mining and commercial fishing or smaller scale operations such as subsistence harvesting and tourism operations. All uses have the potential to impose net costs, however, when the environmental impacts of use are taken into account and it is not possible to prove that one coastal resource use type is, in all cases, better than another. This argues in favour of measures such as enhancing planning procedures and ensuring the improved internalisation of environment costs across all uses. Selected small-scale investments in projects aimed at enhancing sustainable livelihoods should also pay dividends as this form of use is general under-represented and projects in this area often need help particularly in the start-up phase. 

Government expenditure on coastal maintenance and management is generally low particularly for the land component of the coastal strip. The marine component receives substantially more attention from both government and donors. Aside from increased government and donor support, the only other mechanisms that seemed to have genuine potential for generating increased funding for coastal management at this preliminary stage were increased recreational fishing licence fees for foreigners and contributions to an environmental conservation fund of some kind.
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� Information for this section was provided in an interview with Benita Imbamba of Hanganeni (2004).


� Information on seaweed production was sourced from Kurt Laufer of Taurus who are the sole producers in Luderitz (2004).


� Preliminary figures supplied from L. Oellerman based on information available at Marine and Coastal Management (South Africa), and telephonic surveys


� The majority of the information needed for the review of diamond mining was taken form � HYPERLINK "http://www.mbendi.co.za/indy/ming/dmnd/af/na/p0005.htm" ��http://www.mbendi.co.za/indy/ming/dmnd/af/na/p0005.htm� and from an interview with Kennedy Hamutenya, Diamond Commissioner for the MME.





� Information for this section was provided in an interview with Mr I. Mulunga of the Namibian Ministry of Mines and Energy (2004)


� Note that this may be reduced if higher permit fees are charged to foreigners as suggested above.


� Note that (1) only quantified uses are included, (2) natural gas an oil production has not been included in the figures as benefits are uncertain and contingent on project approval (3) temporary employment has been converted into permanent employment equivalents for the purposes of comparison, (4) option and existence value are tentative


� The work of Tarr (2004) who conducted a fairly detailed study on human impact along the Namibian coast was used as the primary source in this section.





� Note that this may be reduced if higher permit fees are charged to foreigners as suggested above.
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