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Abstract 
 
This thesis consists of four self-contained papers, which are all related to important 
environmental and natural resource issues from a developing country perspective.  
 
Paper [I] concerns climate policy and addresses the potential welfare gains of introducing a 
technology transfer from the North (richer countries) to the South (poorer countries). The 
results largely depend on the environmental policy in the pre- transfer resource allocation and, 
in particular, whether or not the South abates its own emissions. Although the technology 
transfer is desirable from a “global social planners” point of view, it is shown that the 
incentives to use the transfer might be weak from the perspective of the North; at least if the 
South takes its own measures to reduce emissions. However, in a situation where the North is 
committed to emission reductions according to the Kyoto protocol, it is shown that there will 
clearly be incentives for the North to use the technology transfer in order to reach the Kyoto 
targets in a more cost efficient way. 
 
In paper [II], the likely effects of an environmental fiscal reform in Namibia are examined by 
means of a Computable General Equilibrium (CGE) model. The results show that the 
introduction of an environmental fiscal reform, where taxes on natural and environmental 
resources (fish rents, energy and water) are recycled to the economy in different ways might 
give rise to benefits in terms of GDP, employment and income distribution, in addition to the 
environmental impacts. While subsidizing unskilled labour would give the most favourable 
outcome in terms of real GDP and employment impacts, a decrease in food taxes might be a 
more interesting option if GDP, employment, income distribution and environmental impacts 
are considered in combination.  
 
In paper [III], the value of irrigation water used for different crop alternatives in the Hardap 
region in Southern Namibia is estimated. The study finds that all crop alternatives that farmers 
in the region currently choose among, will remain financially viable after the planned 
increases in user charges. However, if full cost recovery is to be achieved in the future, 
substantial changes in the agricultural production will most likely be necessary. The method is 
also extended in order to study the potential effects on total water demand if further increases 
in user charges are implemented. 
 
Paper [IV] studies the likely effects of exogenous international food and oil price shocks on 
the Namibian economy. This is particularly interesting in a country where the domestic 
consumption of corn and petroleum products is mainly imported, and where water scarcity 
represents one of the main constraints to agricultural expansion. The results show that the 
Namibian economy will be negatively affected from the food and oil price increases, and 
water scarcity will further limit the ability of the economy to adapt to international oil and 
food price increases. 
 
Keywords: Climate policy, technology transfer, computable general equilibrium model, 
environmental fiscal reform, revenue recycling, water scarcity, resource prices  
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Summary  1 

1. Introduction 
 
This thesis consists of four self-contained papers, which are all related to important 

environmental and natural resource issues from a developing country perspective.  

 

The topic of the first paper is Climate Change. One of the most controversial issues in the 

debate over global climate change is the apparent divide between the interests and obligations 

of developed and developing countries. The principle of equity – which represents the view 

that industrialised countries should act first since they are the source of most past and current 

emissions - is embedded in the United Nations Framework Convention on Climate Change 

(UNFCCC) and in the Kyoto Protocol, which sets binding targets for industrialised countries 

only. This raises concern, however, about the cost efficiency of these emission reductions, and 

among a number of possible means for increasing cost efficiency, technology transfers have 

become one of the core issues of the UNFCCC. In the first paper in this thesis, the potential 

global welfare gains of introducing a technology transfer from richer to poorer countries in 

order to mitigate greenhouse gas emissions is examined using a general equilibrium model of 

the global economy. 

 

In developing countries, where income levels and per capita CO2-emissions are, in general, 

far below those of industrialised countries, other environmental concerns than CO2-emissions 

are often on top of the policy agenda. In Namibia, a country that is highly dependent on 

natural resources (for example fishing and agriculture) and has one of the most unequal 

income distributions in the world, the government is searching for policies that can ensure a 

sound and sustainable management of resources, while at the same time contributing to a less 

skewed income distribution. In the second paper, the likely impacts of introducing an 

environmental fiscal reform are studied by means of a computable general equilibrium model 

of the Namibian economy. An interesting feature of this analysis is that the environmental 

fiscal reform studied does not only include CO2-taxation, but also taxation on the resource 

rents generated in the fishing sector as well as the removal of the current water subsidies.  

 

Water is often considered to be one of the most important constraints to development in many 

developing countries. Market prices of water do not in general reflect the social opportunity 

cost of using water, and in many developing countries, water subsidies are often relatively 

widespread, especially within the agricultural sectors. In order to ensure a sound management
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of scarce water resources, the value of water needs to be recognised, and for that reason, 

economic valuation has come to play an increasingly important role in public decisions of 

different water policies. Paper three in this thesis is an estimation of the value of irrigation 

water in a southern commercial agricultural region in Namibia.  

 

Water resources and agriculture is in focus also for the forth paper in this thesis. Water 

scarcity might be a significant constraint for the ability of the economy to adapt to exogenous 

shocks. A recent example of such external shocks is the rising world market prices of food 

and oil, which have raised concerns about how developing countries will be affected. As a dry 

corn- and oil-importing country, Namibia is among the group of countries considered likely to 

be most negatively affected from these price increases. In paper four, the likely economy-

wide impacts of the recently observed increases in international food and oil prices on the 

Namibian economy are analysed with special focus on the importance of water scarcity for 

the ability for agricultural production to adapt to the changes. 

 

The remaining part of the introduction will be structured so that for each one of the above 

mentioned topics, a more thorough introduction is first given, followed by a summary of the 

paper associated with that specific topic.  

 

2. The role of Technology Transfers in International Climate Policy 
Due to the global nature of the problem of greenhouse gas emissions, there is today wide 

consensus that in order to address the problem of climate change, international coordination is 

required. The first step towards organised international cooperation in this area was taken 

through the establishment of the international treaty United Nations Framework Convention 

on Climate Change (UNFCCC), which first entered into force in 1994. In 1997, an addition to 

this treaty was signed by a number of nations at the Kyoto Conference. In the Kyoto protocol 

legally binding emission targets were developed, and the protocol is in that sense more 

powerful than the former treaty. The Kyoto protocol sets binding targets for the industrialised 

countries (which in the protocol are labelled “Annex I” countries), while developing countries 

(labelled “non-Annex I” countries) are exempted from such targets. This fact raises the 

relevant question of how cost-efficiency can be ensured when only some countries are faced 

with emission targets. One way to achieve a more cost-efficient abatement is to introduce 

technology transfers between the regions (see e.g. Forsyth, 1999 and Grubb, 2000), and the
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discussion of technology transfer has received much attention in the recent UNFCCC 

conferences. Among the countries that have ratified the UN Climate Change Convention, the 

developed countries commit themselves to “promote, facilitate and finance, as appropriate, 

the transfer of, or access to, environmentally sound technologies and know-how to other 

parties, particularly to developing countries, to enable them to implement the provisions of the 

Convention” (see Article 4.5 of the UN Climate Convention). In recent years, there has also 

been an increased recognition that projects including technology transfers often provide 

additional benefits in terms of job creation, mitigation of other emissions than greenhouse 

gases as well as health benefits (UNFCCC 2007). In the Kyoto protocol, the idea of 

technology transfer is formalised via the “Clean Development Mechanism”, which allows 

Annex I countries to invest in projects aiming at reducing emissions in non-Annex I countries, 

and also to offset the emission reductions achieved by those projects against their own 

emission targets. In this respect, the CDM might provide an important tool by creating 

incentives for technologies to be transferred between richer and poorer countries. Several 

studies show that an important part of total CDM projects actually involves technology 

transfers from Annex I to non Annex I countries (see e.g. Haites et al., 2006, Youngman et al., 

2007 and Coninck et al., 2008). However, it is important to note that the purpose of this 

project based flexibility mechanism is also to contribute to development in the hosting 

country. There are a number of previous studies modelling CDM, and other flexible 

mechanisms, in a way similar to emissions trading (see e.g. Ellerman et al., 1998, Zhang, 

2001 and Anger et al., 2007), i.e. focusing only on the cost-efficiency effect from using such 

mechanisms while ignoring potential “non-carbon welfare effects” associated with this. It has 

been shown that some of the additional benefits from actual CDM projects are, for instance, 

improved air and water quality and increased employment (see e.g. Austin and Faith, 1999 

and Banuri and Gupta, 2000).  

 

In paper I, the potential welfare effects from introducing a technology transfer between the 

North (Annex I) and the South (non-Annex I) are analysed. Special focus is given to how the 

pre-transfer resource allocation affects the incentives to use the transfer. The effects of 

unilateral technology transfers from the North to the South in a general equilibrium model 

framework were first addressed by Yang (1999). However, Yang’s analysis does not take into 

account the effect of adding the Kyoto emission reduction targets as a constraint on the North 

and, therefore, does not capture the potential additional incentives for using a technology 

transfer through the implementation of CDM projects within the Kyoto protocol. Another
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important contribution of our paper is that, by dividing the Southern economy in a formal and 

informal economic sector, we are also able to incorporate the effects of labour mobility 

between the two sectors into the analysis. This effect can be seen as one important additional 

benefit for the host country arising from the technology transfer. Another distinction from 

Yang’s analysis is that in our study, the abatement cost differential depends on the level of 

domestic abatement already implemented in the South before the introduction of the 

technology transfer. This is a reasonable assumption as there is probably less low-cost options 

available for technology transfer the more abatement efforts the South already has 

implemented on their own.  

 

Summary of Paper [I] 

In this paper, the likely welfare effects from introducing a technology transfer from the 

industrialised countries (North) to the developing countries (South) in order to mitigate 

greenhouse gas emissions are studied. This is analysed in a stylised numerical general 

equilibrium model, where the world-economy is divided into two regions, North (Annex I in 

the Kyoto protocol) and South (non-Annex I). The southern economy is divided into a formal 

and an informal sector. This is motivated by the fact that in developing countries, the informal 

sector generally has a more important role than in most developed countries (see e.g. Ihrig 

and Moe, 2000). The southern formal sector is assumed to be less labour intensive and is also 

characterized by a higher average productivity compared to the informal sector. The 

technology transfer, as modelled in our paper, gives rise to a movement of labour from the 

informal to the formal sector, resulting in a positive welfare effect in addition to the emission 

reductions achieved through the implementation of the new abatement technology.  

 

We consider four different regimes with respect to the pre-transfer resource allocation; (i) the 

regions are described as uncontrolled market economies, meaning that no policy measures are 

undertaken in order to combat emissions; (ii) the regions are imperfectly controlled market 

economies, meaning that the uncontrolled market economy is extended to represent a 

situation where the emission control targets according to the Kyoto protocol are implemented; 

(iii) the resource allocation is a cooperative equilibrium, here described as a conditional first 

best resource allocation implemented by a global social planner; (iv) the resource allocation is 

the outcome of a noncooperative Nash game, implying that each region only acts in order to 

maximize their own residents’ utility while taking the actions of the other region as given. 

The first and fourth scenarios represent two extreme views on how the regions behave if they 
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do not cooperate. Although the third scenario might seem unrealistic from a current practical 

policy perspective, it provides an interesting comparison as the result from this cooperative 

scenario is a first best outcome. 

 

The study finds that by introducing a technology transfer, total emissions can be reduced and 

global welfare improved. If the regions do not cooperate, although global welfare will 

improve, there appears to be little incentives for the North to introduce the technology 

transfer, at least if the South is assumed to take own measures to reduce emissions. However, 

if it is assumed that the South does not abate its own emissions prior to the introduction of the 

technology transfer, the North will benefit from using the transfer. This implies that if there is 

concern from the industrialised countries that developing countries are not taking any/enough 

measures to decrease their emissions, it may be in the industrialised countries interest to 

transfer environmental technology to achieve abatement in a more cost-efficient way.  

 

If, hypothetically, there was a global social planner to decide on the optimal policy, both the 

North and the South would abate their own emissions, and a transfer from the North to the 

South would also be used. An interesting result is the finding of what role the introduction of 

the technology transfer (as a CDM project) might play when the North is subject to the 

emission constraint in the Kyoto protocol. In this case, the incentives for North to use the 

technology transfer increase compared to the Nash equilibrium, and the technology transfer 

will be used independently of whether South abate emissions by themselves or not. For the 

South, it is shown that the technology transfer will lead to increased welfare, partly because of 

a reallocation of labour from the informal less productive, sector to the formal more 

productive sector. 

 

3. Environmental Fiscal Reforms in Developing Countries 
In recent years there has been an intensified debate about the linkages between poverty and 

the environment, and one result from this discussion is an increased interest in environmental 

fiscal reforms in developing country literature. The idea is that if environmental taxes could 

improve environmental quality without negatively affecting the poorest people, the additional 

environmental tax revenues could, in turn, be used in order to decrease poverty (World Bank 

2005). The design of environmental fiscal reforms in developing countries might differ 

somewhat from the traditional environmental tax reforms which so far mainly have been 
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implemented and studied in the US and Europe. While the environmental tax reforms in US 

and Europe focus mainly on energy taxation (see e.g. Goulder, 1995, Bovenberg and Van der 

Ploeg, 1998 and Bovenberg 1999), in natural resource rich developing countries, taxes on 

natural resource use and the removal of environmentally harmful subsidies can also be of 

great interest (Bosquet, 2000). Further, in some recent studies of environmental fiscal reforms 

in developing countries, it is clear that the focus on potential additional benefits is partly 

shifted from the traditional GDP and employment effects into impacts on poverty and income 

distribution (see e.g. Van Heerden et al., 2006a and b and O’Ryan, 2005). The reason is that 

in poor countries, poverty might not only be related to unemployment; it is often more 

widespread and might also depend on the prices of commodities that make up a significant 

share of household’s consumption expenditures.  

 

Even though the taxation of natural resource rents are often pointed out as an interesting part 

of environmental fiscal reforms in developing countries, there are few studies focusing on 

pure rent taxation. One reason is of course, the fact that there are usually no available 

estimates of actual resource rents in developing countries. In the light of this, Namibia 

provides an interesting exception due to it’s relatively well developed system of Natural 

Resource Accounting. In paper II, the potential impacts, primarily in terms of GDP, 

employment and income distribution, of an environmental fiscal reform including partly rent 

taxation, are studied by using a computable general equilibrium model of the Namibian 

economy. 

 

Summary of Paper [II] 

As Namibia is a country highly dependent on its natural resource base (mining, fishing, 

agriculture and wildlife based tourism) and has one of the world’s most unequal income 

distributions (the gini-coefficient is 0.7), the government is struggling to set up policies which 

can contribute to a more sustainable management and a reduced poverty and inequality. The 

purpose of this study is to analyse the likely impacts of an environmental fiscal reform, where 

taxes on environmental resources are recycled to the economy in order to give rise to other 

benefits, in addition to the environmental impacts. These additional benefits could be, for 

example, increased GDP, increased employment and a less skewed income distribution. This 

is studied by means of a Computable General Equilibrium (CGE) model of the Namibian 

economy. In order to fit the purpose of this analysis, the main database on which the model is 

based is, to some extent, extended to include also environmental data and natural resource 
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accounts. The environmental fiscal revenues consist of increased taxation of fish rents and 

energy together with a removal of the present water subsidies. The economy wide effects are 

analysed for five different revenue-neutral scenarios, which differ according to the way the 

environmental fiscal revenues are recycled; a) a general decrease in the commodity sales tax 

b) a decrease in the commodity sales tax on food only c) subsidization of unskilled labour d) 

an increase of direct governmental transfers to all households and e) an increase of direct 

governmental transfers to poor households only.  

 

One interesting result from this analysis is that environmental taxes might not necessarily be 

regressive in nature. The increased taxes on fish rents and energy, together with the decreased 

subsidies of water will mainly affect the richer households. Although all recycling options 

reinforce the redistribution of income from rich to poor households, the degree of the 

redistribution differs between recycling options, and in terms of combined environmental, 

GDP, employment and income distribution effects, the choice of recycling turns out to be 

important. While subsidizing unskilled labour gives the largest effects in terms of GDP and 

employment, when it comes to reducing CO2-emissions as well as lowering the gap between 

rich and poor households this is not necessarily the first choice. It turns out that a decrease in 

the taxes on food might be a more interesting option if all target variables are to be considered 

in combination. 

 

In general, the results from this study provide further evidence for the idea that in poor 

countries, poverty is not only a question of employment, but also of the prices of the 

commodities that make up a significant part of poor households expenditures. Although the 

employment effect is about the same whether the overall commodity taxes or taxes on food 

only are reduced, the food tax cut performs significantly better in terms of targeting the poor 

households.  

 

4. Estimating the Value of Water 
In many developing countries, water is considered to be one of the most important constraints 

for development. Despite this, water is often treated as an open-access resource with no 

indication of the actual value of the resource. In situations where water tariffs exist, these do 

not, in general, reflect the cost of providing water, and especially within agriculture, water is 

often subsidized. In many developing countries, agricultural activities use about 70 percent of 
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the national total water consumption, and irrigated crop production is in most cases the most 

water intensive activity. As the competition for water resources is likely to intensify in the 

future, it is increasingly important to promote an efficient use of the resource. In order to 

achieve an efficient management of the water resource, the value of water needs to be 

recognised, and among economists, there are a number of commonly used methods for 

estimating the value of water. These include for example the hedonic price method, the 

contingent valuation method, the production function approach and the residual method (see 

Young, 2005 for a comprehensive description of different water valuation techniques). Since 

irrigated agriculture constitutes a major user of water, there are several examples of studies 

where the value of irrigation water in specific regions is estimated. For case studies using the 

hedonic price method to estimate the value of irrigation water, see e.g. Faux and Perry (1999) 

for a study in Oregon, USA and Latinopoulos et al. (2004) for a study applied to one of the 

regions in Greece. A study by Chowdhurry (2005) on the other hand, provides an example of 

a production function approach to estimate the value of irrigation water in Bangladesh, and in 

Speelman et al. (2008) a residual value approach is used for estimating the value of irrigation 

water in a province in South Africa. 

 

In the third paper of this thesis, a variant of the residual method is used to estimate the value 

of irrigation water used in a specific region in Namibia. The residual imputation method is 

one of the most frequently used methods for estimating the value of irrigation water, and one 

explanation for its popularity, especially concerning valuation studies in developing countries, 

is that it is less data-intensive compared to, for example, the hedonic price method and the 

production function approach. The residual method measures the value of a specific non-

priced input by subtracting all other costs of production from the total value of output. The 

remaining, or residual, value after all other costs are subtracted, is assigned to the non priced 

input of interest (Young, 1996). To derive the residual function, two conditions have to be 

fulfilled. The first requirement is that prices of the inputs are equated to returns at the margin, 

implying that the producer is assumed to add inputs to the production process until the value 

of marginal inputs is equal to the opportunity cost of inputs, i.e. the producer is profit 

maximizing. The second requirement is that the total value of production can be divided into 

shares so that each factor, except the non-priced one, is paid according to its marginal 

productivity. This implies that the total value of the production is completely exhausted, and 

this presumes that a situation with constant returns to scale is at hand (Debertin, 1986).  
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The Net-Back method used in this paper can be seen as a variant of the residual approach, 

which relaxes some of the restrictive assumptions of the residual imputation method. As there 

are reasons to believe that the markets for human and physical capital in many developing 

countries are not completely competitive and that farmers not necessarily needs to be profit 

maximizing, the estimated residual value is interpreted as the maximum ability to pay, rather 

than the marginal willingness to pay. (see e.g. Bate and Dubourg, 1996 and Tren, 1997).  

 

Summary of Paper [III] 

In Namibia, water use has been increasing rapidly over the past decades, and there is concern 

that the water supply resources might be running short of demand. Therefore, water 

management is one important component of Namibia’s development strategy, and a 

sustainable management of water resources will require an understanding of the full social 

value of water. Agriculture, and especially irrigated crop production, is the single most water 

intensive activity in Namibia, implying that the value of irrigation water is of particular 

interest. In addition, water used for irrigated crop production has traditionally been subject to 

considerable governmental subsidies, and when the government now attempts to phase out 

these subsidies, the likely impacts on agricultural production as well as society as a whole, 

will largely depend on the actual value of irrigation water.  

 

In this paper, the net back technique is applied in order to estimate the value of irrigation 

water used in the Hardap region in southern Namibia. This method can be used in situations 

where lack of data prevents a detailed model of constraints that affect the farmers’ decisions. 

The value (maximum ability to pay) for irrigation water is calculated for different crop 

alternatives and different irrigation techniques. These values are then compared to the current 

tariff for irrigation water and also to the total cost for water supply in order to see what water 

tariffs farmers would be able to pay, while still remaining profitable.  

 

The results show that the planned increase of water tariffs by the government will most likely 

not have any effect at all on farming in the Hardap area. All the crops that are currently grown 

will remain financially viable also after the intended increase of the water tariff. However, if 

farmers would be faced with the full private cost of supplying water, the most common crop 

alternatives produced (lucerne, wheat and maize) would no longer be profitable. This implies 

that if water user charges are raised to the point where none of the current low-value crops 

remain profitable, the current farmers would either change their production into more valuable 
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crops (grapes) or be replaced by other farmers. The problem is that although many farmers are 

aware of the benefits of changing their production, they are concerned about the high 

investment costs and high initial losses from growing grapes. The analysis shows that as there 

is high potential of employment generation in grape production, it might be motivated from 

society’s point of view that the government were to provide state-guaranteed loans and 

training for those farmers who wish to start growing grapes. Such a policy would reduce the 

total water demand among the farmers. 

 

5. The likely impacts of the rising food and oil prices on water scarce 

developing countries 
Water scarcity might be a significant constraint concerning the ability for an economy to 

adapt to exogenous shocks. One example of such a shock is the recently observed increases in 

the world market prices of food and oil, which have raised concern about how developing 

countries will be affected, both in terms of overall economic activity and poverty (World 

Bank, 2008a). Whether countries will benefit or loose from these rising world market prices 

depends, to a great extent, on whether they are net-exporters or net-importers of the products. 

According to studies by the World Bank as well as the International Energy Agency, Sub-

Saharan African countries are considered to be particularly vulnerable since they are often 

net-importers of both corn and oil-products1. At the same time, the rising food prices will 

increase the profitability within the agricultural sectors. However, the expected positive effect 

on agricultural production from rising food prices alone might be somewhat offset by the 

simultaneous increase in fuel prices. The expected growth of agricultural production in 

developing countries also raise further concerns about the sustainability of natural resources, 

especially water resources. The Sub-Saharan African countries are often dry countries where 

the agricultural sector typically constitutes the major user of water. This implies that water 

scarcity might be another important constraint for the ability of agricultural production to 

expand its production following increased food prices (Von Braun, 2008).  

 

On the household level, the rising food-and oil prices might have different effects for low and 

high income households. While increased fuel prices to a greater extent will affect the richer 

households, the increased food prices will most likely do more harm to the poor households 

since these households spend a larger share of their total consumption on food products. 

                                                 
1 See World Bank (2008a) and International Energy Agency (2004). 
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Although most studies concerning poverty impacts of rising food prices have shown that the 

effects on poverty will, in general, be adverse (see e.g. Warr, 2005 and Byerlee et al., 2006), 

there is need for an explicit analysis of the poverty impacts in each specific case since farm 

households, which are often among the poorest groups in low-income countries, may 

experience a rise of factor income following the food price increases, (see e.g. Hertel, 2004 

and Aksoy and Dikmelik, 2008).  

 

In paper IV, the likely impacts of the recently observed increases in international food and oil 

prices on the Namibian economy are studied using a CGE-model. Since Namibia is a dry 

country, the analysis takes the importance of water scarcity into account by explicitly 

including water as a factor of production in the model. In addition to the economy-wide 

impacts, the analysis provides further examination of the likely poverty impacts of these 

international price increases. 

 

In previous CGE-based literature, impacts of food and oil price shocks on developing 

countries are in general studied separately, and concerning food, the existing analyses often 

focus on specific trade liberalisation policies, and can therefore not provide any general 

conclusions about how the recently observed increases in several food product prices will 

affect developing countries (see e.g. Warr, 2005, Essama-Nssah et al., 2007 and Ivanik and 

Martin, 2008). Therefore, an impact analysis focusing on the recently observed increases in 

both food and oil prices simultaneously is highly motivated. In addition, although the 

potential environmental impacts from expanded agricultural production are often mentioned 

in previous studies about food price changes, the magnitude of these effects are not in general 

examined (See e.g. Ravallion, 2004). Therefore, the inclusion of water as a factor of 

production in this CGE-model adds another interesting dimension to the analysis of the 

combined price shocks, and thereby, the paper also contributes to the relatively sparse 

literature dealing with supply and demand for water in a general equilibrium framework (see 

e.g. Berrittella et al., 2007, Diao and Roe, 2003 and Goodman, 2000).  

 

Summary of Paper [IV] 

In this paper, the economy-wide impacts of the international food and oil price increases on 

the Namibian economy are analysed by means of a CGE- model. Special focus is given to the 

importance of water scarcity for agricultural expansion.  
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Namibia provides a particularly interesting country for this kind of analysis, since it is a dry 

cereal- and oil-importing Sub-Saharan country, implying that it is among the group of 

countries that is most likely to be negatively affected from the international price increases. In 

this paper, water is explicitly included as a factor of production in the agricultural sectors as 

well as in a water distribution service sector, which in turn distributes water to all other 

sectors in the economy. Namibia is one of few developing countries where water accounts are 

constructed following the UN’s framework for System of Environmental and Economic 

Accounts (SEEA). These water accounts provide data on water supply and use in Namibia, 

which enables the inclusion of water as a factor of production, in addition to the original 

economic sector data. 

 

The results show that the overall impact from the rising world market prices on food and oil 

on Namibia’s total production will be negative; GDP will decrease by more or less 1.1 to 1.3 

per cent. The main reason is that the increased exports of mainly agricultural products can not 

offset the rise in production costs due to more expensive input factors, which causes a 

contraction of the economy. The overall effect on the structure of the economy is a 

redistribution of production from the non-exporting sectors (traditional agriculture and service 

sectors) to the exporting sectors (commercial agriculture, fishing and mining). This is an 

interesting result as the exporting sectors are all natural resource abundant sectors, depending 

on land, water, fish and mining products, implying that the Namibian economy will most 

likely be even more dependent on its natural resources in the future. This will require 

additional effort on how to ensure a sustainable management of these resources. 

 

The results also show that water scarcity, at least to some extent, can become a constraining 

factor for the ability for the economy to adapt to these exogenous price changes. According to 

the results, agricultural growth will significantly depend on the availability of additional water 

resources.  

 

Concerning the poverty impacts of the exogenous price increases, the analysis shows that 

while the oil price increase alone will mainly affect the richer households, the combination of 

food and oil price increases makes the poorer households significantly less well off. This 

result reinforces the general concern that the poor subsistence farmers in developing countries 

might not necessarily gain from the food price increases.  
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