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Abstract 
 
This thesis consists of four papers studying economic aspects of natural resource and 
environmental management in Namibia. 
 
Paper [I] analyses changes in Namibian energy use patterns between 1980 and 1998. 
The study finds that, unlike their counterparts in many other developing countries 
where energy use has been studied, Namibian energy users appear to have been quite 
flexible in changing to energy-saving technologies and to technologies using 
different energy sources altogether. One explanation for this difference may be that 
Namibia has had relatively high energy prices and has had high taxes on oil-based 
fuels, which may have made Namibian energy users more interested in potential 
energy savings. 
 
Paper [II] studies variables affecting property pricing in the township areas of 
Windhoek, Namibia’s capital city. Plots close to a garbage dump sell at substantial 
discounts, while plots close to a recreation area sell at premium prices. These results 
suggest that environmental quality may be more important for households in 
township areas than has previously been believed. Neglecting issues of 
environmental quality in town planning for township areas may thus be a serious 
omission. 
 
Paper [III] uses Namibian farm price data to study the impact of groundwater access 
on farm profitability. Potentially, groundwater can function both as an extra source 
of water in areas with low rainfall and as a buffer source of water in areas where 
rainfall is higher but variable. If groundwater mainly functions as a buffer source of 
water in high-rainfall areas, it could be replaced by various means of water storage 
fairly easily. Providing extra water by other means in low-rainfall areas, on the other 
hand, is likely to be prohibitively expensive. The study does not provide clear-cut 
results, suggesting that on precautionary principles one should assume that 
groundwater will be difficult to replace with other water sources. 
 
Paper [IV] studies optimal allocation between commercial and recreational fishing 
for one of Namibia’s fish species, the kob. The biological dynamics of the kob are 
modelled using an age-class model with age-specific mortalities, in order to capture 
the fact that the two fisheries target different age classes. The length of the planning 
horizon is crucial for the results: If a short planning horizon is used, the results 
indicate that a large share of the catches should be allocated to commercial fishing. 
With a longer planning horizon, however, the higher profitability of recreational 
angling leads to the conclusion that it would be preferable to limit commercial 
fishing in order to permit kob stocks to recover and improve angling success. 
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Introduction and summary 
 

1   Introduction 
 

This thesis consists of four self-contained papers, which all analyse economic aspects 

of environmental and natural resource management in Namibia. Paper [I] studies 

Namibian energy use and analyses determinants of long term changes in energy use 

between 1980 and 1998. Paper [II] studies the implicit valuation of environmental 

goods and bads in property pricing in the township areas of Namibia’s capital city, 

Windhoek. Paper [III] studies how access to rainfall and groundwater affect farm 

pricing in Namibia’s commercial farming areas. Paper [IV], finally, studies the 

optimal allocation of fishing rights for the main Namibian linefish species between 

commercial fishing vessels and recreational anglers. Although the four papers study 

different topics, using different methodologies, there are nonetheless some common 

themes, which will be explored in this introduction. 

 

        The last twenty years have seen an increased interest in including environmental 

and natural resource economics in economic analyses of the choices facing 

developing countries. It is not surprising that this cross-fertilisation between 

development economics and environmental and natural resource economics is taking 

place; the surprising thing is, rather, that it has taken so long for this process to begin. 

Poor people in developing countries are often more directly dependent on the natural 

assets of their countries than inhabitants in richer countries are. The development 

strategies pursued by developing countries have frequently had unintended side 

effects, through environmental and natural resource costs, that have outweighed the 

benefits of these strategies. Effects on the natural resource base and the environment 

must be considered in the design of development strategies, if these strategies are to 

be successful. 

 

        Namibia became independent in 1990 after over a century of foreign rule, first 

by Germans and then by South Africans. The new government has strived to make 

use of the development experiences of other African countries in formulating its own 
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development policies, so as not to repeat mistakes made by other countries. As part 

of this strategy, economic analysis and research have played a large role in the 

country’s management of its natural resources and environment. An important part of 

this research has been the compilation of natural resource accounts, in order to keep 

track of how the country’s natural resources are being utilised. Another important 

component of the research has been the estimation of non-market values provided for 

local populations by natural resources and by environmental goods, as well as 

estimation of non-market costs from environmental bads, in order to ensure that these 

values are included in policy analysis. The research has also studied various 

components of foreign tourism to Namibia, in order to determine how successful 

current policies are in capturing foreign tourists’ willingness to pay for various 

consumptive or non-consumptive uses of Namibian nature and wildlife. Although 

this environmental and natural resource economic analysis has often been initiated by 

economists at Namibia’s Ministry of Environment and Tourism, the work has 

included economists from a wide spectrum of government departments, as well as 

economists from non-governmental organisations and foreign economists (Ashley et 

al., 1997; Humavindu, 2002). 

 

        Although Namibia has been successful in utilising experiences from other 

developing countries in formulating its development strategies, it is important to bear 

in mind that circumstances can differ widely between different developing countries. 

The “developing world” is still frequently discussed as a monolithic whole, and it is 

still often assumed that experiences from a few developing countries can be freely 

generalised to other developing countries. However, assuming that all developing 

countries are cast in the same mould is not necessarily constructive. It neglects the 

possibility that even if a number of developing countries have had common 

experiences in some particular area this may have been due to factors which these 

particular countries have in common, but which are not necessarily present in other 

developing countries. 

 

        Energy use is a case in point. In most of the industrialised countries, energy use 

rose dramatically with industrialisation, increasing at a faster rate than economic 

output. With the oil crisis in the seventies, and the introduction of new energy saving 
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technologies, what has been referred to as a “decoupling” occurred. Economic output 

continued to grow, but energy use levelled off or declined. The conventional wisdom 

is that when developing countries industrialise, they will follow a pattern similar to 

that seen in the industrialised countries. This expectation has been borne out by most 

of the studies of energy use in developing countries made to date: these studies have 

indicated that sectoral energy intensities change very slowly in developing countries, 

so that if there is economic growth this will more or less automatically lead to 

increased energy use by commercial agents (see, e.g., Park et al., 1993). According 

to this conventional wisdom on developing countries’ energy use, the energy saving 

technologies currently available in industrialised countries will only be applied by 

firms in developing countries once these countries have reached relatively mature 

stages in their economic development. 

 

        However, most studies of energy use in developing countries have focused on 

countries in eastern and southeastern Asia. This is perhaps only natural, since these 

countries contain a sizeable share of the world’s population and few other developing 

countries have sufficiently detailed statistics over energy use. However, these 

countries have also shared a number of economic and institutional factors that may 

have affected energy use, and which have not been present in all other developing 

countries. In most of the studied Asian countries, energy use in manufacturing has 

been subsidised and prices have been regulated. This means that there has been little 

incentive for individual firms to apply energy-saving technologies even though these 

could have been imported from the industrialised countries. Given that there is little 

in economic theory to explain why firms in developing countries should be more 

reluctant than their counterparts in developed countries to apply energy saving 

technologies if these are available, it is somewhat worrisome that far-reaching 

conclusions about all developing countries’ energy needs are being drawn based on 

developing countries that may not be representative for the entire group. 

 

        Namibia has taxed its main commercial fuels, petrol and diesel, for decades. 

Most of the energy sector has been left to private firms with little government 

regulation and few subsidies. For electricity, the only energy source provided by 

publicly owned utilities, most municipalities have had a policy of full cost recovery 
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pricing. Namibian energy policies therefore provide an interesting contrast to most of 

the developing countries where energy use has been studied to date. Paper [I] studies 

how this markedly different policy framework has affected Namibian energy use 

patterns over time. 

 

        The rapid urbanisation seen in large parts of the developing world is also a 

policy issue where generalisations have been common. After laws regulating internal 

migration were relaxed after independence, many African cities experienced a rapid 

inflow of people, as impoverished inhabitants in rural areas moved to the cities in 

pursuit of better lives. Similar urbanisation processes began at roughly the same time 

in many other developing countries. In many cases, municipal authorities attempted 

to provide their new inhabitants with subsidised housing and with full access to all 

municipal services provided to other city dwellers. 

 

        However, by providing subsidised services and utilities that were generally 

more expensive, or not available at all, in rural areas, municipal authorities made the 

cities even more attractive compared to the rural areas and encouraged additional 

urbanisation. Since the subsidised housing schemes made low-income housing quite 

costly for municipal authorities, these authorities were rarely able to afford providing 

housing for all migrants from rural areas. The result was that many of these migrants 

occupied land in order to set up informal settlements instead. These informal 

settlements have frequently been characterised by abject poverty, widespread 

sanitation problems, and high crime rates. Most experts and most municipalities have 

therefore tended to regard these settlements as entirely problematic, and in many 

cities in developing countries the urban authorities have attempted to prevent new 

settlements from being established. 

 

        In the past ten to fifteen years, this conventional wisdom with regard to informal 

settlements has, increasingly, been called into question. A study in Peru (de Soto, 

1996) indicated that informal settlements are often established because of the 

bureaucracy in the formal sector. The informal sector frequently provides the only 

feasible way of building affordable housing. The study also found that an important 

reason for the problems frequently associated with the informal settlements is that 
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they are not legally recognised. Their inhabitants therefore have no security of 

tenure, making investment in improved housing a risky business and limiting the 

incentives for community involvement. A more flexible institutional framework 

which permits easier integration into the formal economy could, in that case, also 

lead to higher community involvement and improved living standards in the present-

day informal settlements. 

 

        It has also been argued (see, e.g., World Bank, 1991) that a system where 

municipal authorities only provide utilities at cost to those citizens who want them 

would guarantee that provision of municipal utilities remains financially viable. It 

would also make it possible for new city inhabitants to enter the formal economy and 

start using urban utilities piecewise. Presumably, further urbanisation would also 

become less attractive if utilities are no longer substantially cheaper for low-income 

households in cities than they are for low-income households in rural areas. 

 

        One might argue that since the informal sector is clearly capable of organising 

low cost housing settlements, it does not matter much whether these settlements are 

established within a formal institutional framework (as some authors argue that they 

should be), or are integrated into the formal sector after they have been established 

(as has mostly been the case in practice). However, even if a policy of benign neglect 

toward informal settlements may be better than actively trying to prevent them – a 

policy that has not worked anywhere – it does mean that municipal authorities 

abandon most or all opportunities for town planning for these settlements. 

 

        This, in turn, means that supplying utilities such as electricity and water, 

maintaining functioning road networks, and guaranteeing easy access to schools and 

hospitals, becomes difficult or impossible, and is often neglected entirely. It also 

means that environmental goods and bads in the township areas are not managed as 

part of any coherent policy. How important the neglect of these issues is to 

settlement dwellers in practice has not been analysed in a satisfactory manner. 

 

        Namibia is one of the few developing countries where township settlements 

have been established within an existing legal framework, rather than brought into 



Introduction and summary 

 

6

 

the formal sector long after they have been established in practice. Since the former 

apartheid policies restricted migration within the country, large-scale urbanisation 

began much later than in most comparable countries. This provided an opportunity 

for Namibian municipal authorities to formulate urbanisation policies that built on 

the experiences of other developing countries. The policy in the capital city, 

Windhoek, where most of the urbanisation has taken place, has been to permit new 

settlers to lease or buy municipal land and build their own housing, and to provide 

municipal utilities at cost to those who want them. This has minimised the strain on 

the city’s financial resources while at the same time permitting new settlers to 

become part of the formal economy, with security of tenure for their properties as 

long as they pay the rent or mortgage. The policy issue – how best to deal with rapid 

urbanisation – has been the same as in many other developing countries, but the 

policy framework chosen has thus been rather different. 

 

        In Paper [II], the hedonic pricing technique is applied to property sales in 

Windhoek’s township areas. The hedonic pricing methodology (Rosen, 1974) uses 

property prices to estimate buyers’ implicit valuation of attributes that are traded 

together with the traded properties (such as, for instance, housing quality, access to 

public services, and proximity to environmental goods or bads). Since Windhoek 

permits trading in township properties, this technique can be used to study township 

inhabitants’ implicit valuation of housing attributes – including environmental goods 

and bads, such as access to a recreation area or proximity to a garbage dump. 

 

        Paper [III] also uses hedonic techniques to examine the valuation of different 

property attributes, but in a different context: that of valuing the access to 

groundwater on agricultural land. Groundwater can have several different functions 

for agriculture in arid areas. Water from groundwater aquifers can augment total 

agricultural water supply, in areas where rainfall is persistently low, and thereby help 

maintain a higher level of agricultural production than would be possible if farmers 

only had access to rainwater; this will tend to make groundwater access important in 

areas with low rainfall. On the other hand, groundwater can also function as a buffer 

source of water in areas where rainfall is high but variable, and thereby permit 

farmers to make planting or stocking decisions based on the assumption of high 
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water availability (Tsur, 1990); this will tend to make groundwater access more 

important in areas with high but variable rainfall. However, if aquifers are not 

recharged sufficiently quickly by surface rains, either in the same area or through 

subterranean water channels, using groundwater for agriculture is not sustainable in 

the longer term because the aquifers will eventually become depleted. 

 

        Depending on what the main role of groundwater is in agriculture, water policy 

will face different long-term problems. When aquifers become depleted, the buffer 

function can relatively easily be replaced by other local water supply schemes, such 

as storage dams for rainwater. If groundwater is mainly used to augment total water 

supply, on the other hand, the only replacement is long distance supply schemes that 

may not be economically desirable. In Paper [III], the hedonic pricing technique is 

used to examine land pricing in Namibia’s commercial farming areas, in order to see 

whether access to groundwater is most important in areas with low average rainfall 

or in areas with high average rainfall. 

 

        In a developing country where future generations are expected to be 

substantially better off than the current generation, the income that can be generated 

by using a natural resource now is, arguably, far more important than potential future 

income that could be generated in a few decades’ time. The reason for this is that 

even if one gives equal weight to current and future generations’ utility of 

consumption, economic growth and rising incomes will give future generations 

higher overall consumption. This means that their marginal utility of consumption is 

likely to be lower than the current generation’s. This, in turn, means that a marginal 

change in consumption for the current generation is worth more, in terms of overall 

utility, than a marginal change in consumption of equal size for some future 

generation. Decreasing future generations’ consumption opportunities slightly, in 

order to increase the current generation’s consumption, would then increase the total 

utility of consumption experienced over time (Dasgupta and Heal, 1979). 

 

        Giving less weight to marginal changes in future generations’ consumption than 

to marginal changes in the consumption of the current generation can thus be 

justified on ethical grounds even if future generations’ utility is considered to be 
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equally important to the current generation’s. There is also a (more ethically 

questionable) standard practice of giving future generations’ utility slightly less 

weight than the current generation’s. In countries where economic growth is 

expected to be high in the future (as in developing countries) future consumption can 

thus be discounted using higher discount rates than those used in countries where 

economic growth is expected to be lower (as in developed countries). 

 

        Thus, although the exploitation of groundwater aquifers with limited recharge is 

not physically sustainable in the longer term, so that groundwater use will have to be 

decreased drastically at some point, this is not necessarily a major policy problem – 

at least not in those rural areas where there are no alternative uses for the water. 

Using large amounts of groundwater for agriculture today will deplete aquifers, but 

will also generate employment and economic activity. With a high discount rate, the 

present value of this economic activity may well be higher than the present value of 

any future uses for the groundwater that might have developed eventually. 

 

        The problem of depletion is potentially more serious with resources that can be 

utilised by several different economic activities, where there are clearly defined 

future activities that provide substantially higher economic values than some of the 

current activities, or where current activities affect not only the level of possible 

future activities but also what future activities will be feasible (Dasgupta and Heal, 

1979). Intensive harvesting of a renewable resource such as a fish stock can lead to 

complete extinction of the stock and will in that case wipe out all harvesting 

activities altogether. Thus, the management of a fish stock is a dynamic problem 

where current decisions affect, not only the level of economic activities possible in 

the future, but also affect what activities will be possible at all. This makes 

harvesting of fish stocks a complex problem, which has attracted a great deal of 

interest from economists. 

 

        Economic analyses of fisheries have used a variety of different methods. 

Analyses of fisheries dynamics frequently use a framework where all inputs to 

fishing are aggregated into a single “effort” variable, but this may well be 

problematic for some types of fisheries. For recreational fishing, measuring “effort” 
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in, e.g., number of fishing days or number of fishing trips, is probably a useful 

simplification. This simplification can perhaps also be useful for commercial fishing 

in cases where a specific input, such as the number of fishing days or the size of the 

vessel, is completely crucial for determining catches. However, experience from 

regulated fisheries where some, but not all, inputs are regulated by policymakers 

(see, e.g., Squires, 1987, or Dupont, 1991), suggests that the scope for substitution 

between different inputs may be greater than previously believed. 

 

        Rather than using a single “effort” variable, many recent studies have therefore 

used more traditional production theory. These studies have estimated production 

functions with several inputs and – when necessary – several outputs, and with 

substitution possibilities between these inputs and outputs (see, e.g., Salvanes and 

Squires, 1995, or Alam et al., 1996). These production function studies, on the other 

hand, have used static frameworks where the total catch is assumed to be determined 

a priori. This means that the long-term effects on catches of changes in management 

practices are neglected. Changes in stock size will affect the feasibility of future fish 

harvesting, and this must also be included in the production function approach if 

long-term issues are to be studied. 

 

       In a dynamic setting, it is also important to choose an appropriate biological 

model for the harvested species. The biological models most frequently used in 

fisheries economics, the surplus production model (Gordon, 1954; Schaefer, 1957) 

and the Beverton-Holt (1957) model, have provided crucial insights into the 

economics of managing renewable resources. However, with the advent of advanced 

computers, more sophisticated biological models such as the Thompson-Bell (1934) 

model (a more general version of the Beverton-Holt model), have become 

increasingly popular among fisheries managers. Although many of the conclusions 

from economic analyses of simpler biological models still hold, it is undesirable to 

have a situation where economic analysis cannot provide much guidance to fisheries 

managers because economists and fisheries managers use different models. In Paper 

[IV], a production function approach with stock effects is used to make an economic 

analysis of the allocation of catches of a Namibian fish species, the kob, between 

recreational angling and commercial linefishing. Namibian biologists studying this 
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species use the Thompson-Bell model, and this model is therefore used in the 

economic analysis as well. 

 

2   Summary of the papers 
 

Paper [I]   Structural shifts in Namibian energy use: An input-output approach 

 

In the first paper of the thesis structural decomposition analysis, an input-output 

methodology, is used to examine changes in Namibian energy use between 1980 and 

1998. Because of the Namibian work on compiling flow accounts for important 

natural resources used in most or all sectors of the economy (see, e.g., Lange, 1998), 

Namibia is one of the few African countries to have sufficiently detailed figures on 

sectoral energy use for this type of decomposition to be meaningful. 

 

        The results indicate that, unlike energy users in most developing countries 

studied previously (see, e.g., Park et al., 1993), Namibian firms appear to have 

adjusted quite well to changing technology availability. Sectoral energy intensities 

declined considerably between 1980 and 1998, so that economic growth has only 

caused a marginal increase in commercial energy use, and in several sectors it 

appears that firms have switched to different energy sources altogether. Most of the 

increase in Namibian energy use in the period studied was, instead, due to increased 

energy use by households. This increase in household use of commercial energy 

sources may partly be due to the decreased availability of fuelwood in the densely 

populated northern parts of the country. 

 

        A plausible explanation for the difference between Namibian energy use 

patterns over time, and the energy use patterns observed in other developing 

countries that have been studied to date, is that most of the countries previously 

studied have had subsidised energy prices. Namibia, on the other hand, has had cost 

recovery pricing for all energy sources and has taxed several of the most important 

fuels. This has probably caused Namibian firms to be more interested in energy-

saving technologies than their counterparts in other developing countries have been. 
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        In the paper it is also shown that the “hybrid” approach frequently used in 

structural decomposition analyses of energy use, where the output of energy sectors 

is measured in energy units rather than monetary units, produces questionable results 

when used for detailed decomposition analysis. The reason for this is that the total 

level of final demand is no longer measured in a meaningful way, since the outputs 

of different sectors are measured in different units. 

 

Paper [II]   Hedonic pricing in Windhoek townships 

 

During the apartheid regime migration within Namibia was severely restricted, so 

that urbanisation began later than in most African countries. This means that 

municipal authorities in the larger Namibian cities were able to formulate settlement 

policies based on the experiences from other countries. In Windhoek, the capital, 

there has been a programme of selling plots of land to settlers in order to encourage 

them into a formalised economic situation. 

 

        Because of this, data on property sales are ready available for township areas in 

Windhoek. This makes Windhoek one of the few locations in Africa (or, indeed, the 

developing world) where property prices can be used to estimate low-income 

households’ implicit valuation of housing attributes. 

 

        Apart from house quality, access to the central business district, access to 

marketplaces and access to transportation, the results indicate that environmental 

quality is surprisingly important for property prices. Properties located close to a 

garbage dump sell at considerable discounts; the price reduction corresponds to over 

half the average sales price. Properties located close to the Goreangab conservation 

and recreation area, on the other hand, sell at premium prices. This suggests that 

township dwellers are sufficiently well informed about property sales in the area to 

be able to bid for attractive dwellings. By keeping track of property sales in township 

areas and applying the hedonic pricing method to these property data, it appears that 

other municipal authorities in developing countries could gain a useful tool for town 

planning for township settlements. It also appears that this would give greater weight 
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to environmental factors – which are otherwise frequently neglected in what little 

town planning does take place for these areas. 

 

Paper [III]   Implicit water pricing in Namibian farmland markets 

 

In theory, all subsurface assets in Namibia became government property after the 

new constitution was adopted in 1990. In practice, however, the old legislative 

framework has remained in place for many natural resources, including groundwater. 

Thus, although groundwater resources under agricultural land can, in theory, only be 

exploited with the permission of the government, they have effectively continued to 

be included in the sales of farms. Nonetheless, since water supply is in principle a 

government responsibility, there is a need to explore what roles the groundwater 

plays in present-day Namibian agriculture in order to plan for future water needs. If 

the main role of groundwater is to increase overall water supply, it will in most cases 

be prohibitively expensive to replace the groundwater with other water when aquifers 

become depleted. If, on the other hand, the main function of groundwater is to act as 

a buffer water source when rains fail, the groundwater could relatively easily be 

replaced by government schemes for water storage. 

 

        Namibia is one of the few African countries to keep relatively reliable records 

over farm sales and farm ownership. In the commercial farming areas, which cover 

almost half of the country, all farm sales have to be reported to the government and it 

has therefore been possible to compile a dataset over farm sales in the period 1990 

through to 2000. In the paper, this dataset is used in order to identify factors affecting 

farm prices, using the hedonic pricing technique. 

 

        Farm prices have declined over time in real terms, reflecting lower expected 

profitability in farming in general. The distances to the capital and to the nearest 

town are both important for determining farmland prices, indicating that access to 

markets for agricultural produce is important. The distance to the nearest tar road, on 

the other hand, is not important, perhaps reflecting the dry weather predominant in 

most of Namibia – in many other African countries gravel and dirt roads are 

regularly blocked by rains, so that the more reliable tar roads are important, but this 
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may be less of an issue in Namibia where gravel and dirt roads can be used during 

most of the year. 

 

        Farm buyers’ implicit valuation of access to groundwater in areas with different 

average annual rainfall and rainfall reliability is estimated. As one might expect, 

average rainfall and groundwater access both have positive impacts on farm prices, 

whereas rainfall variability has a negative impact. Neither of the interaction variables 

tested (average rainfall versus groundwater access and rainfall variability versus 

groundwater access) is statistically significant. Although the results are consistent 

with a buffer function for groundwater, they do not show conclusively that this is the 

most important function of groundwater. On precautionary principles, one should 

therefore assume that agricultural water use will have to decrease at some point. 

 

Paper [IV]   Optimal harvesting in an age-class model with age-specific 

mortalities: An example from Namibian linefishing 

 

The main Namibian linefish species, the kob, is caught both by domestic commercial 

linefishing vessels and by (mostly South African) recreational anglers fishing from 

the shore. This paper studies the optimal allocation of fishing rights between these 

two subsectors. The kob is subject to fishing mortalities that are different for 

different age classes, and that are also different for the two types of fishery exploiting 

it; the commercial vessels target all age groups but focus on the medium age kob, 

while recreational anglers mainly target the older kob that come close to the shore. In 

order to capture these age specificities in fishing by different fisheries, the 

Thompson-Bell model (1934) is used. This age class model has come into increasing 

use by fisheries managers, especially in developing countries where age class issues 

are frequently important for fish stocks, but remains largely unexplored in economic 

terms. 

 

        A profit function is estimated for the commercial linefishing sector, based on 

data from a survey which was carried out in 2002 and which covered the years 1995 

through 2001. The stock size for a specific year is included as a fixed input to 

production in that year, so that the estimated profit function can be explicitly linked 
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to the dynamics of the kob stock. The estimated profit function is compared to a 

demand curve for recreational anglers estimated in an earlier study (Zeybrandt and 

Barnes, 2001) in order to determine the optimal allocation of kob between the two 

sectors. 

 

        The results show that the choice of planning horizon is of considerable 

importance when one is determining the optimal allocation of kob resources between 

the two fisheries. If a short planning period is chosen, the numerical optimisation 

exercise indicates that it would be optimal to allocate a large share of the total kob 

catch to the commercial fishery. However, if a longer planning period is used, the 

results from the numerical optimisation problem indicate that it would be preferable 

to close down the commercial linefishing sector completely. 

 

        This is because in the longer term decreased commercial linefishing would lead 

to larger kob stocks and, in particular, increased numbers of the older kob targeted by 

anglers. This would, in turn, lead to increased revenue from the more profitable 

recreational angling. Despite the fairly high (eight percent) discount rate chosen, the 

present value of this long term increase in revenue from angling licenses would more 

than offset the present value of the short term losses in profits from closing down 

commercial linefishing. 
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