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SUMMARY: The current situation of waste disposal in Namibia is under developed. The 
country has a large meat and dairy industry as well as some breweries and wineries and today, 
none of the organic wastes are reused, recycled or utilized for energy utilization. Little has been 
done in order to collect and utilize the resources in the organic waste from these industries but 
there is currently some early stage projects in planning related to biogas production from organic 
wastes. This study aims at evaluating the potential for some three planned biogas projects in 
Namibia at early stage, especially regarding the management of the biogas residue. In this 
processes, a first screening of the potential biogas substrate in the southern part of Namibia 
(south of Windhoek) was conducted. Moreover, the paper aims to point out the potentials in 
using organic waste for biogas production and thereafter recycling the nutrient rich residue to the 
farmland of Namibia. The risks in such utilization will be touched upon, such as the toxic effects 
of the alkali rich liquid phase or the NO2-emissions. Of which the first can be considered a risk 
but also a potential if the alkali residue partly can replace the use of pesticide. We conclude that 
the availability of substrates, i.e. organic wastes, is sufficient for supplying one or several biogas 
plants to the area. According to our conclusions, fertilization with biogas residue should be 
promoted in Namibia as an alternative to the current fertilization. 

1. INTRODUCTION 

The worldwide energy debates focus on some ten different renewable energy sources and there is 
an extensive argumentation for each and every one of them. No matter which kind of renewable 
energy that can replace fossil energy sources, fact remains; the future energy demands will 
increase and truly renewable energy will be lacking. The energy debates during the past century 
have as a result of this brought on an increased awareness about the potential in recirculation of 
organic waste into power or fuel by using anaerobic digestion in a biogas plant. The advantages 
are many but the major need for disposal of waste, especially in development countries, has been 
in focus. The low proportion of waste collection and waste management structure causes the 
waste streams to become a visible problem in the highly populated areas. Biogas production is an 
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optimal waste management method that besides the production of biogas results in a residue that 
can be recycled to farmland as fertilizer. This residue contains sufficient amount of mineral N to 
serve as fertilizer for agricultural crops (Odlare, 2005).  

The current situation of waste disposal in Namibia has large potential for biogas. The country 
has a large meat and dairy industry as well as some breweries and wineries. Little has been done 
in order to collect and utilize the resources in the organic waste from these industries but there is 
currently some early stage projects in planning related to biogas production. The current study 
aims at evaluating the potential for some three planned biogas projects in Namibia at early stage, 
especially regarding the management of the biogas residue. In this processes, a first screening of 
the potential biogas substrate in the southern part of Namibia (south of Windhoek) was 
conducted. Theoretically, all types of biomass that contain, fat, proteins, carbohydrates, cellulose 
and hemicellulose can be used as substrate and the biogas outtake as well as the methane yield 
will vary depending upon the proportions (Weiland, 2010). Generally, a higher protein and fat 
content gives a higher methane ratio (Weiland, 2010).  

This paper aims to point out the potentials in using organic waste for biogas production and 
thereafter recycling the nutrient rich residue to the farmland of Namibia. The risks in such 
utilization will be touched upon, such as the toxic effects of the alkali rich liquid phase or the 
NO2-emissions. Of which the first can be considered a risk but also a potential if the alkali 
residue partly can replace the use of pesticide. In similar studies in Sweden, Odlare (2005) has 
shown that biogas residue has no negative effects to either the chemical or the microbiological 
soil parameters.  

2. FIELD STUDY 

The work was conducted as an inventory of substrates in southern Namibia, more specifically the 
large villages Keetmanshop, Marienthal and Reboth. The study visits included inventory of a 
number of different waste producing sites, including municipal and industrial. The aim of the 
study visits was to gather some basic understanding about the conditions for a potential biogas 
production, with special focus on farmland recycling of the biogas residue. The following sites 
were visited in order to collect information about the potential for biogas production and 
fertilization with the residue: 
 Reboth waste water treatment: Evaporation ponds collecting waste water from Reboth city. 

No further treatment is undertaken.  
 Reboth landfill site: There is currently no separation except from metal gods. Everything else 

is put on landfill. 
 Reboth informal settlements: Bucket toilets are emptied in containers. 
 Marienthal Superfarm (dairy): Large scale (4000 cows) dairy with milk waste, cattle manure 

and some small amounts of slaughter waste (from injured cows). 
 Bukkaros meat in Keetmanshop: Large scale slaughter house (1200 cheep/day) with waste 

from animals, manure and potentially local grape farms. 
 Fish Rivier in Marienthal: Over grown river (reeds) floating through Namibia. The river has 

been subject for debate since long due to the extensive leaching of nutrients form local 
farming. 
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Figure 1. Map of Namibia. 

2.1 Namibian energy 

According to a Business Opportunity Project report by The Swedish Trade Council (2010) 
within the CLEAN-project, the Namibian Government has initiated a master plan for electrifying 
off-grid, pre-grid and grey areas. The plans major goal is to create an Energy Shop market in 
Namibia that can provide electricity to a larger part of Namibia.  

The common source for biomass energy in Namibia is firewood, which is used by 
approximately two-thirds of the households. Charcoal is produced to some extent. The source of 
wood comes from the widely spread bush called invader bush. All liquefied petroleum gas (LPG) 
used in Namibia is imported. All this together promote a shift towards sustainable solutions for 
energy utilization in Namibia.  

2.2 Namibian agriculture 

The area south of Namibia is sparsely populated with large farmlands which could be potential 
receivers of biogas residue. The large farmland areas could be better utilized with extensive 
irrigation and fertilization, which could all be provided by the liquid biogas residue. Currently, 
mainly all the fertilization is based on imported mineral fertilizers. Only a minor part of the 
Namibia landscape is utilized for agriculture.  

It is a known problem in Namibia that over fertilization has led to eutrophication and over 
growing of the Fish River, a river that flows through Namibia. The reed in the river is currently 
covering the entire surface area, a result of nutrient leakage from the surrounding farmlands.  
This nutrient leaching has led to some cases of nitrite contamination of ground water which has 
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caused health effects in rural villages. It is known since long that young children can suffer from 
the so called blue baby syndrome.  

2.3 Organic substrates produced Namibian industries  

The industry in Namibia is highly developed. The variety of organic waste producing industry is 
wide spread, both product wise and geographically. Breweries, tanneries, slaughter houses and 
dairies are the industries that can be expected to produce most organic wastes. Some small scale 
wineries have been started in southern Namibia. The field study showed examples of substrates 
that, according to recent research, could be utilized for biogas production: 
 Cattle manure from slaughter houses (Rao et al, 2010) 
 Cattle manure from dairies (Luna delRisco et al, 2011) 
 Cattle manure from village water holes (Luna delRisco et al, 2011) 
 Slaughter waste (including blood rich process water) (Arthurson, 2009) 
 Grape waste from wineries (Bernrik and Zver, 2010) 
 Waste water sludge/waste water (Odlare et al. 2010a) 
 Bucket toilet waste water (Elmitwalli et al, 2005) 
 Brewery residue (Neira and Jeison, 2010) 

3. POTENTIAL FOR BIOGAS PRODUCTION 

Three potential biogas sites were in focus of the study, situated on a dairy farm, a slaughter 
house (for sheep) and a city municipal waste site (i, ii and vi). Today, organic waste is brought to 
landfills, dumped or berried in the desert or sent to municipal sewage treatment plant. All this 
could serve as substrates in a biogas plant. In addition to the on-site production of waste, 
collection of e.g. bucket toilet waste can be provided to any of the large scale plants. In the 
survey, it was found that the bucket toilet waste is collected in containers weekly which mean 
that no extra infrastructure would be required for this part. 

The dairy farm and the slaughter house are both situated in the rural areas of Namibia, 
surrounded by some thousands hectare of agricultural land, respectively. These lands could serve 
as eco-friendly farming on commercial basis. 

3.1 Required infrastructure 

The study assumes local biogas production on the sites where the waste is produced, 
alternatively  on  the  largest  waste  producer’s  sites.  The  plants  should  be  large  enough  to  provide  
electricity for the entire farm continuously.  

4. RISK AND BENEFIT ANALYSIS 

The aim of this section is to give a brief overview of the components proposed in the energy 
development project with certain focus on the biogas residue recycling to farmland. The 
identified effects, compared to the current situation in Namibia, have been pointed out. 

The anaerobic digestion process is, depending upon temperature and retention time, able to 
inactivate weed seeds, bacteria, viruses, fungi, and parasites in the feedstock which is of great 
importance if the residue is used as fertilizer (Weiland, 2010). 
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The biogas residue has in previous studies been proven to be a fertilizer of high quality. The 
fertilizer can be spread on land in the slurry form that is produced in the biogas digester. It is a 
common fertilization method in Europe nowadays. As an alternative, the composition of 
industrial farms is beneficial for separation of solid and liquid parts of the residue. 

The infrastructure in large scale farming is well developed and regular irrigation plants are 
used on the Namibian farmlands. These could be used for spreading of the liquid phase biogas 
residue once the solids have been removed.  

An exchange towards biogas residue as fertilizer would improve soil structure and potentially 
increase the yield by up to 20 %, according to recent studies on organic fertilizers (Arthurson, 
2009). Compared to the waste itself, e.g. cattle manure, biogas residue contains a higher extent 
of essential nutrients (N, P, K, Mg) and trace elements (Arthursson, 2009). The long term effects 
of biogas residue on farmlands have been studied without any implication of risks towards the 
eco system (Odlare 2011b). Apart from the chemical and microbiological improvements of the 
soil, Odlare (2005) points out the potential for biogas residue to be used as slow release fertilizer, 
which will provide fertilizer for several years. This also implies a decreased risk of nutrient 
leakage to ground water and other potential recipients. Anaerobic treatment (i.e. the digestion in 
the biogas plant) minimizes the survival of hazardous pathogens in the waste (Weiland, 2010) 
which makes the biogas residue safer to use for fertilization than the waste itself (e.g. cattle 
manure or waste water).  

4.1 With separation of L/S 

An additional treatment step could provide the opportunity to separate the solid phase of the 
residue from the liquid phase. In that way, the residue is easy to handle and it can be used for 
irrigation onto the local farmlands with the existing irrigation systems. The solid phase on the 
other hand, can be bulked and sold to local small scale farming. This provides the possibility to 
improve the soil quality for both the biogas producing farm and the surrounding farmers, create 
awareness about the potential for organic fertilization and maintain the large scale – small scale 
collaboration in the area.  

4.2 Without separation of L/S 

The biogas residue can be used directly on farmland. Large covered basins can store the residue 
with little smell or gas leakage until it is spread on the farmland with a regular tractor. This 
method is not necessary cheaper than the above mentioned one since spreading on the farmland 
would require extra equipment.  

5. SUMMARY AND CONCLUSIONS 

From this field study, we conclude the following: 
 There is a large potential for development of the Namibian energy market, taken into concern 

the wide spread use of imported gas and electricity. 
 Recycling of biogas residue can be considered a viable nutrient recovery method for the 

country, since basically all the mineral fertilizer used today is imported. 
 Nutrient recovery from biogas residue to farmland is a viable alternative to inorganic 

fertilizers. 
 The potential risk of recycling biogas residue to agricultural land is isolated to the compounds 

that are not degraded or inactivated in the process, e.g. pharmaceuticals or heavy metals.  
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5.1 Further studies 

Finally, this work-in-progress paper aims at evaluating the overall potential for environmentally 
sustainable development in Namibia by investment of biogas as a power source. This includes 
measures for water recycling and human as well as environmental risks. The future study need is 
extensive with respect to the site specific effects from fertilization with biogas residue.  
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