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Executive Summary 

This study aimed to provide a realistic model on the availability, quality, and suitability of 

Namibia’s bush biomass resource for the energetic use in Hamburg, Germany.  

It is estimated that 30% of the total above ground biomass is available for harvesting. Across 

Namibia, this Available Biomass accounts for 412 million tonnes in 2020, and this is set to 

increase to 578 million tonnes by 2030.  

Over the last decade, harvesting encroacher bush for energy generation purposes has been 

taking place. However, the overall local biomass demand is barely able to sustain 3 

commercial producers. The reality is, Namibia is an infinitely small market, comprising of 

roughly 2.5 million people, in one of the most unequal societies in the world, with half the 

population having no access to modern energy. As such, the focus turns to Germany, a large 

industrialised market, which is currently at an energy supply crossroads. 

For the purposed of producing up to 1 million tonnes of biomass energy product for export, 

the surrounding areas of Tsumeb, Grootfontein, Otjiwarongo, Omaruru, Okahandja, 

Windhoek, and Gobabis are the main harvesting areas for commercial producers. These areas 

equate to 5.15 million hectares. Additionally, the surrounds of Otjikondo, Okakarara, 

Otjinene, Omitara, and Aminuis are considered decentralised harvesting areas, offering an 

additional 980 000 hectares. In total, these harvesting areas make up 6.13 million hectares, 

in which up to 1 million tonnes of biomass can be harvested annually on a sustainable basis. 

The value chain will operate under sound forest management principles, enforced by 

certifications such as Forestry Stewardship Council (FSC).   

A robust supply chain able will consist of no less than 4-6 large scale producers, accountable 

for the bulk of the annual volumes (>70%). The supply chain could also see hundreds of small-

scale producers participate. The optimised value chain will use centralised hub-like facilities 

to aggregate, stockpile, and process the biomass into fit-for-use energy products. Rail will be 

used to transport the products in specialised wagons, to the bulk terminal in Walvis Bay. 

Technically, a value chain of this scale is considered achievable.  

Economically, from an energy cost basis, modelled biomass prices cannot compete with the 

fossil fuel costs in Germany, in current terms. However, in 2025 terms, Namibian biomass 

becomes more competitive due to the envisioned increase in fossil fuel prices and emissions 

taxes.  

The Namibian sector will realistically need up to 36 months to scale up to the envisioned levels 

and develop the necessary infrastructure for a large-scale supply chain in the process. It is 

now ultimately dependent on Hamburg’s decision to switch to renewables.  
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Project 

Project Title: Availability, Quality and Suitability of Bush Biomass from Namibia for the 

Purpose of Substituting Fossil Fuels in Energy Generation in Hamburg 

Objective 

To provide a realistic model on the availability, quality, and suitability of Namibia’s bush 

biomass resource for the energetic use in Hamburg, Germany.  

Bush Encroachment 

Namibia is increasingly being affected by a bush thickening phenomenon, termed “bush 

encroachment”. However, bush encroachment is not unique to Namibia and has been 

occurring throughout similar savannah ecosystems across the world. Having gone largely 

unaddressed, bush encroachment is reaching disastrous levels for the Namibian economy, 

environment, and its people, whose livelihoods are largely dependent on the country’s vast 

natural savannah ecosystem. 

Bush encroachment is caused by a mix of local and climatic factors. On the local level, historic 

farming practices have had sustained impacts on the ecosystem. These include fire 

suppression, over-stocking, and over-grazing, which have all put undue pressure on the grass 

swords and herbaceous species, and as a result, have inadvertently relaxed pressure on other 

plant species within these ecosystems. A few such woody species have taken full advantage 

of the gap in the ecosystem, and as such, they started to proliferate to the extent that they 

now dominate the ecosystem. These species are jointly termed “encroacher bush”.  

Encroacher bush include about nine tree and/or shrub species, all woody in nature (see Annex 

1, Encroacher Bush Species). In every bush encroached area, one or more of these species 

have become dominant. And while the encroacher species are taxonomically quite different 

from one another, they can all become invasive under the right circumstances. Often, it is just 

one or two of them that cause bush encroachment in any given area. Being native to the 

ecosystem, they would usually play a beneficial role, but once they become invasive, they 

naturally tend to outcompete other vegetation for the limited water resources available. This 

phenomenon causes many undesirable effects, and on a large scale, these effects can be 

devastating on a national scale.  

Land is deemed bush encroached once the density of woody species passes a certain 

threshold. This threshold is not fixed, as it depends on several factors, including long-term 

average rainfall, soil type, and the specific encroacher species involved. That being said, as a 

rule of thumb, land in Namibia is considered bush encroached once it exceeds a threshold of 
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about 3000-4000 Evapotranspiration Tree Equivalents (ETTE) per hectare, whereby an ETTE 

equivalent is a standard measurement unit used for quantifying bush encroachment. One 

ETTE is equivalent to a single 1.5-meter-tall, single stemmed woody plant. Once over 5000 

ETTE per hectare, movement across the land often becomes hindered. Not only do the bush 

compete with other vegetation types for water, space, and light, they also compete with each 

other, typically limiting their growth potential – often keeping them similar in size. Once over 

10 000 ETTE per hectare, movement is severely affected, and an almost unbroken bush 

canopy forms, blanketing the area. At this level of severity, there is typically limited 

undergrowth, and this often leads to denuded soils – especially when what little ground cover 

exists is being eaten by both the grazing livestock and wildlife. Naturally occurring wildfires 

are suppressed, as there is usually not enough fuel to sustain them, and as such, the bush 

have few natural control agents. There are some instances of fungal die-off, and some of the 

species are sensitive to frost, but the overall impact of these natural control mechanisms are 

insignificant.  

On the other hand, bush encroachment is also driven by climate change. Higher carbon 

dioxide levels in the atmosphere are suggested to have a fertilisation effect on woody species. 

In addition, grasses are dependent on more regular rainfall, whereas the native woody species 

are better suited to enduring more irregular rainfall patterns and are able to survive longer 

dry periods. In Namibia, erratic rainfall and drought have become common, and the effect of 

drought on land that is already affected by bush encroachment can lead to extreme fodder 

shortages and result in mass animal die offs, as were experienced in 2019. With climate 

change also typically increasing temperatures in hotter climates, instances of frost is 

becoming less common, and this again relieves the bush of yet another natural control 

mechanism.  

Bush encroachment is detrimental in several interlinking ways. At the core of the issue is their 

adeptness to capture and utilise water when it is available, and their ability to survive when 

water is scarce. Recent studies have suggested that soils in bush encroached areas have up to 

75% less soil moisture than soils in non-affected areas, owing to the extensive root systems 

of the bush and their natural ability to extract water when it is available. This reduces water 

availability for other life, including grasses, herbaceous plants, and soil micro-organisms. Not 

only that, but the root systems of the bush also extend far deeper than most of the other 

vegetation types, so in times of water scarcity, the bush tend to survive on deeper moisture 

reserves. This also puts them at an advantage once the water availability increases, as they 

can access and utilise it immediately, while other species may take more time to react. These 

bush extract such significant amounts of moisture from the soils that it is assumed to reduce 

ground-water recharge significantly.   
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Reduced grazing availability reduces the productivity of the land, both from a livestock and 

wildlife carrying capacity perspectives. Most farmers in Namibia rear livestock, predominantly 

cattle and sheep, which are dependent on grazing. However, there are also growing numbers 

of farmers who rely on wildlife production, both for consumptive and non-consumptive 

tourism, and many communal conservancies depend on wildlife related income to sustain the 

livelihoods of their communities. Studies have shown that bush encroachment can reduce the 

carrying capacity of land by up to 75% of historic levels, and many farmers support this with 

anecdotal evidence. Often it is said that the previous generations of farmers were able to 

carry more than double the livestock numbers compared to present day levels. This has had 

a significant impact on the economic viability of farming in Namibia, whereby many 

commercial farmers are now forced to subsidise their farming activities with other sources of 

income.  

For those whose livelihoods are dependent on livestock rearing, like many of the pastoral 

communities in Namibia, bush encroachment is threatening their livelihood. These 

communities are especially at-risk during periods of drought. Severe fodder shortages force 

farmers to spend whatever they can on supplemental animal feeds and supplements. In these 

times, de-stocking is also near impossible, as the livestock markets quickly become flooded, 

decimating market prices. This further exacerbates the problem, as the land is further 

degraded by overstocking, increasing risk of soil erosion, capping, and water run-off when the 

rains do eventually return. It is estimated that about 70% of all Namibians are either directly 

or indirectly dependent on agriculture. The agricultural sector is the country’s single largest 

employer. Tourism is also a large employer and is also closely tied to the state of the 

ecosystem.  

The most recent estimate from 2018 suggests that bush encroachment affects 45 million 

hectares of land across Namibia. While the first recorded estimate of bush encroachment 

from 1957 suggested levels of approximately 5 million hectares. This increase over time 

relates to an average annual rate of spread of over 3% per annum. It must also be noted that 

the spread of bush encroachment alone is not a true reflection of the actual rate of increase, 

as bush encroached areas also often become more severely thickened over time.  

Once savannah rangeland starts tipping towards becoming bush encroached, it is likely to 

continue to do so, becoming more severely encroached over time, until it finds itself in a 

stable state (see Figure 1). 
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Figure 1: An extract from the Quantifying Harvestable Encroacher Bush Booklet, 2015. It illustrates 

the stable states within a savannah system.  

Biomass Utilisation    

On a positive note, bush encroachment brings with it a woody biomass resource. However, 

for many years, this bush was not recognised for its economic opportunity, but rather seen 

as a pest that had to be killed and removed from the land at any cost. Until recently, it was 

common practice in Namibia for farmers to use chemicals or bulldozers to try and control the 

bush encroachment problem, only to then burn off the resultant woody biomass to make way 

for better grass production. Not only is this usually environmentally destructive, but it is also 

economically unsustainable.  

Steadily over the last 30 years, the production of charcoal from the encroacher bush has 

grown in popularity, as it enables farmers to remove the excessive bush off their lands while 

being able to recover those associated costs of removal through the sale of the resultant 

charcoal. Currently, the charcoal sector in Namibia is responsible for employing over 8000 

people (+- 1% of the national workforce), not to mention all the indirect jobs it is supporting. 

Current estimates place charcoal production at approximately 200 000 tonnes per annum, 

which, in raw wood terms, is equivalent to approximately 1 million tonnes of dry woody 

biomass. While this is a relatively large volume, and already positions Namibia as one of the 

world’s largest charcoal exporters, it is equivalent to the harvesting of under 100 000 hectares 

of bush encroached land per annum, comparable to the area of about 20 average-sized 

commercial farms. 

There is still significant growth potential within the charcoal sector, and it has already 

undergone a strong period of growth over the last 7 years, spurred on by the ongoing drought 
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and the increase in global demand for our high-quality hardwood charcoal. Not only that, but 

Namibian charcoal can readily be certified by the internationally recognised Forestry 

Stewardship Council (FSC), positioning Namibian charcoal as some of the best and most 

sustainable in the world. However, the charcoal sector will not be able to mitigate the 

negative effects of bush encroachment alone. Its impact, while economically significant, is not 

ecologically significant compared to the scale of the bush encroachment problem that the 

country is facing. And while the global charcoal market will continue to increase its uptake of 

Namibian charcoal, it is simply not large enough to support sufficient bush thinning to 

mitigate the negative effects of bush encroachment in Namibia. As such, new value addition 

opportunities are needed to complement charcoal production, in order to stimulate more 

harvesting and more significant control of the encroacher bush resource.  

Over the last decade, harvesting encroacher bush for energy generation purposes has taken 

place. Since 2011, the Ohorongo Cement plant, followed by Namibia Breweries in 2016 have 

successfully been using encroacher bush biomass to help meet their respective thermal 

energy requirements, and in doing so, they have also been able to reduce their reliance on 

imported fossil fuels. Additionally, the national power utility, NamPower, is also in an 

advanced stage of development of a 40 MW biomass-fired powerplant project using 

encroacher bush biomass to generate electricity for the national grid. This too will substitute 

power that is predominantly fossil fuel derived. However, even with these domestic 

bioenergy projects, the overall local biomass demand is currently barely able to sustain 3 

commercial producers. 

Other historic biomass value chains in Namibia include firewood and wooden poles for 

domestic use. Firewood is still the primary energy source for about half of all Namibians, as 

the country has struggled to electrify the rural areas, due to the relatively low population 

densities, large distances, and low buying power within those areas. The wooden poles are 

typically used for fencing, which is commonplace within Namibian farming systems, although 

often, imported alternatives are preferred. Rapid rural-urban migration is also increasing 

demand for firewood within the country’s sprawling informal settlements.  
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Current Market 

While traditional markets for firewood and wooden poles are worth mentioning, and are 

projected to grow steadily in volume, their growth potential is limited, and is assumed to be 

in line with the national population growth of under 2% per annum. It should also be noted 

that these markets are very price sensitive and have a very low barriers to substitution. Many 

of the users can readily harvest these products themselves. This leaves very limited room for 

domestic growth. In terms of export potential, the quality and relatively low value usually 

inhibit export opportunities. There are some volumes of firewood being exported, primarily 

to neighbouring South Africa, but volumes are relatively low and not all of the wood is derived 

from encroacher species.  

As previously mentioned, the charcoal sector is the most well-developed bush biomass value 

chain in the country. It is also well positioned to see sustained growth over the next 5-10 

years, largely due to its move towards FSC certification and its relatively good perception 

within high-paying export markets (i.e. Europe). As such, it is expected to grow by 

approximately 10% per annum over the forecasted period.   

Lastly, and most importantly, the local biomass energy sector is also maturing, but it is 

currently limited to just two local industrial off-takers. The NamPower biomass powerplant is 

also on the horizon, however, it is not yet reached a financial close, and as such, is not yet 

guaranteed to take place. However, this study assumes it will go ahead, with commissioning 

taking place in 2024. While seen as a critical project for advancing the biomass sector, its 

overall impact will be relatively minor, at only equivalent to the harvesting of 16 000 hectares 

per annum.      

Table 1: Current and Projected Biomass Utilisation in Namibia (2018-2025) 
 

Bush Biomass Utilisation, 2018-2025  
 2018 2019 2020 2021 2022 2023 2024 2025 

Charcoal* 810 000 900 000 1 000 000 1 100 000 1 210 000 1 333 000 1 464 000 1 610 000 

Firewood 582 000 593 000 604 000 616 000 627 000 639 000 652 000 664 000 

Poles 237 000 239 000 242 000 244 000 247 000 249 000 252 000 254 000 

Woodchips 

Ohorongo 20 000 10 000 10 000 20 000 20 000 20 000 20 000 20 000 

Namibia 
Breweries 

9 000 9 000 9 000 9 000 9 000 9 000 9 000 9 000 

NamPower  0 0 0 0 0 0 50 000 204 000 

Total 1 658 000 1 751 000 1 865 000 1 989 000 2 113 000 2 250 000 2 447 000 2 761 000 

*Charcoal production is represented in wood equivalents, whereby a 20% carbonisation efficiency is assumed.  

**All figures are given in tonnes of dry matter. 
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Figure 2: Partial map of Namibia, indicating the current biomass harvesting areas for energy 

feedstock production, near Windhoek for the supply of Namibia Breweries, and Otavi, for the supply 

of Ohorongo Cement.  

 

New Markets 

Domestically, Namibia is an infinitely small market, comprising of roughly 2.5 million people, 

in one of the most unequal societies in the world, with half the population having no access 

to modern energy. The average salary in Namibia is approximately N$ 7 000 per month (+- 

EUR 400), ensuring that the average consumer buying power is also very low. As such, our 

vast biomass resource needs to find value elsewhere, and this is largely why the development 

of the biomass sector has predominantly focussed on developing export markets.  

The charcoal sector is a good example of this. Whereby of the 200 000 tonnes of charcoal 

production per annum, it is estimated that less than 4% of that is used locally, the bulk being 

exported.  

As such, the focus turns to Germany, a large industrialised market, which is also by chance at 

a crossroads, having made commitments to reduce its reliance on fossil fuel, but unsure of 

how to achieve this. Coincidentally, at the same time, Namibia awakens, finding itself sitting 

on a 500 million tonne stockpile of renewable biofuel.   

ETTE per ha 
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Figure 3: Extrapolated biomass utilisation in Namibia, by product category, 1957-2030.  

 

Figure 3 is based on available utilisation data and growth trends. The forecast over the next 

10 years shows the ongoing importance of the charcoal sector. This model assumes no new 

biomass export markets are developed.  
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Biomass Resource 

There have been sporadic estimates of the extent of bush encroachment across Namibia over 

the last 60 years. In Figure 4, these data points have been used to generate a baseline growth 

curve by extrapolation. The baseline growth curve was then used to generate a few different 

growth trajectories for the next 10 years.   

 

Figure 4: Historic and forward-looking bush encroachment levels in Namibia from 1957-2030. The 

graph depicts the historic increase of bush encroachment across Namibia, based on available 

estimates. The graph also shows various trajectories of continued spread from 2018-2030.  

For the purposes of this study, a conservative annual rate of spread of 1.5% was chosen to 

represent the forward-looking period between 2018-2030.  
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For the purposes of the study, bush encroachment needs to be equated to tonnage of 

biomass resource. Following previous biomass quantification work, this study will assume 

that the average above-ground biomass is 36.2 tonnes (dry matter basis) in central and north 

central Namibia. Also, when assuming harvesting of bush encroached land, it is best practice 

to base the rate of extraction on a biomass thinning principle, whereby only 30-35% of the 

above ground biomass is harvested. The yields can vary widely, but on average, it was 

previously found that a 30% extraction rate related to an average dry matter yield of 10.8 

tonnes per hectare. For the purposes of this study, a 30% extraction rate is used.    

It is worth noting that commercial producers will tend to select for higher than average 

densities to maximise efficiencies.  

The extrapolated bush encroachment data in Figure 4 is converted from hectares into 

tonnage, using the 10.8 tonne per hectare average yield, and then this data is normalised over 

the period. The normalised rate of increase of 3.4% per annum proved the best fit with the 

extrapolated data (see Figure 5).    

 

Figure 5: Bush biomass resource. The figure shows the extrapolated data, now converted into 

available resource, as well as the normalised curve, based on a 3.4% annual rate of increase.  
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When using the normalised data estimate, the total available bush biomass resource across 

Namibia accounts for 412 million tonnes in 2020, and this is set to increase to 578 million 

tonnes by 2030.  

 

Figure 6 compares the volume of available biomass resource, in relation to the volume of 

biomass utilisation. While challenging to visualise, in 2020, total biomass utilisation 

represents just 0.45% of the available biomass resource. In 2030, total utilisation is estimated 

to reach 0.68% of the available biomass resource. This increase is due to the assumption that 

the charcoal production will continue its strong growth, doubling in volumes over the next 10 

years.  

 

 
Figure 6: The relationship between the available resource and the biomass utilisation over time.  

 

Current Status of Biomass Production 

Over the past 12 months, the local demand for biomass feedstock has dropped, due to a 

depressed construction sector, which has impacted the largest biomass off-taker, Ohorongo 

Cement. As such, the total annual biomass energy supply in 2019 was approximately 20 000 

tonnes. This reduced level of demand is expected to continue for 2020, and expected to 

recover somewhat as from 2021 onwards, relating to an annual demand of approximately 30 

000 tonnes per annum thereafter.  
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Producers  

Currently, there are 3 commercial-scale biomass harvesters in Namibia. Their combined 

production capacity is approximately 45 000 tonnes of biomass per annum. However, they 

are currently serving a market of half that. Their biggest single constraint is the insufficient 

domestic demand. That being said, the current commercial producers, as well as others with 

experience within this industry have expressed a keen willingness to meet any new demand, 

whether it is for the upcoming biomass powerplant, new export opportunities or both. Their 

most important constraint is having a long-term offtake agreement in place, allowing them to 

leverage finance from in order to invest into up-scaling. Their preferred offtake agreement 

duration is between 5-7 years.  

During the study’s stakeholder engagements, it was also highlighted that there are potential 

producers who would be willing to invest into small-to-medium sized operations, typically 

aiming for a production of between 200-400 tonnes per month. These producers indicated 

that they too would prefer off-take agreements, preferably 3-5 years in duration.        

Apart from the commercial scale producers, there are potentially hundreds of small-scale 

producers in Namibia, largely linked to the recent rise in popularity of bush-based animal 

fodder production, which also requires chipping technology. Seeing as the production bush-

based animal fodder is typically a seasonal activity, it is assumed that given the opportunity, 

these types of producers would produce a biomass energy feedstock when suitable, 

maximising their current equipment.  

A farmer with a 50 horsepower or equivalently sized chipper could reasonably achieve a 

production about 30 tonnes of biomass per month (i.e one truck load). Given that there are 

hundreds of these small-scale chipping systems available, it is not unreasonable to assume 

that they will also participate within the biomass energy value chain once the market is 

developed.  

 

Current Biomass Production Process 

The exact harvesting and processing activities differ from producer to producer, but typically 

the following holds true for the commercial scale producers. Firstly, the harvesting sites are 

selected with three main criteria in mind, being proximity to the off-taker, the potential 

biomass yield (i.e. the higher density, the better), and the access to the site and on the site 

(i.e. access roads, and the terrain on harvesting site). The commercial producers do not own 

the land they harvest on, and as such, they sign harvesting agreements with the landowners, 

granting them access to the bush resource. Typically, these are cost-neutral harvesting 
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agreements, under the premise that both parties stand to benefit once the bush is harvested 

and removed from the land.  

The producers start harvesting well in advance of processing. The harvesting is usually done 

with rollers, hydraulic cutters, and/or bulldozers. The harvested material needs to be 

compiled in field, to form heaps or windrows, making it easier for later processing. The 

compilation method typically goes hand-in-hand with the harvesting system being used. The 

felled and compiled material is then left to dry in the field for around 6-8 weeks.  

This drying time allows the felled bush to drop in moisture content, from around 30-40% 

when cut, down to about 10-20%. At this point, the producers send in feeding, processing, 

and haulage equipment. This typically comprises of a logger or excavator, for feeding the 

material into the chipper or grinder. The chipper or grinder used, which are either self-

propelled or towed, is typically equipped with an internal screening system, which determines 

the general particle size of biomass output. The biomass produced in the field is closely 

matched to the specifications from the respective off takers. The chipped or shredded 

material it is then typically conveyed onto a tractor drawn trailer system, which then hauls 

the biomass away from the processing site, either to a central on farm stockpile and/or 

staging area, or, directly to the off taker, if proximity allows. From the on-farm stockpiles, the 

biomass is either screened, to remove unwanted fractions, and then loaded onto trucks or it 

is loaded onto trucks without any further processing. The truck and trailer systems differ 

somewhat between producers but are each able to reach the maximum allowable road 

weight of about 32 tonnes of product. These trucks then deliver to the off taker. These trucks 

are owned and operated by the producers. 

 

Biomass Characteristics 

The above process produces a biomass feedstock more akin to a hog fuel than a woodchip. 

Irrespective of the chipper or grinder that is used, the growth form of the bush material does 

not allow for a traditional woodchip to be produced.  

That being said, the hog fuel feedstock being produced in Namibia can conform to narrow 

quality specifications set by the off taker. These standards define particle size, moisture 

content, ash content, and contaminants.   
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Due to the nature of the hard-wood encroacher bush species, the hog fuel has good energy 

characteristics (see Table 2, or Annex 2 for more details).  

Biomass Properties Unit EN ISO 17225-6 Average Values 

Moisture content, as received % ≤ 12 11.2 

Calorific value, dry basis Joules/gram  18 810 

Calorific value, dry basis Calories/gram  4 496 

Calorific value, as received Joules/gram ≤ 14 500 16 778 

Calorific value, as received Calories/gram  4 010 

Ash, dry basis % ≤ 6 4.17 

Sulphur (S), dry basis % ≤ 0.2 0.047 

Chlorine (Cl), dry basis % ≤ 0.1 0.032 

Nitrogen (N), dry basis % ≤ 1.5 0.7 

Cadmium (Cd) mg/kg ≤ 0.5 <0.4 

Chromium (Cr) mg/kg ≤ 50 2 

Copper (Cu) mg/kg ≤ 20 2.46 

Nickle (Ni) mg/kg ≤ 10 1.33 

Lead (Pb) mg/kg ≤ 10 <1 

Zinc (Zn) mg/kg ≤ 100 4.79 
Table 2: Bush Biomass Characteristics.  

The results shown in Table 2 are averages from 17 biomass samples analysed by 3 

independent and accredited laboratories, namely Socor Laboratory (France), DBFZ 

(Germany), and Force Technology (Denmark). For the complete set of results, refer to Annex 

2.  

The analyses unanimously show that the Namibian biomass has relatively high calorific value. 

This is largely due to the low moisture content that can be achieved with relatively low effort, 

and to a lesser extent, the relatively high density of the woody species in question. Due to the 

virgin origin of the biomass, it also has low amounts of pollutants and/or problematic 

chemicals.  

However, the analyses also show that the average Namibian biomass has a relatively high ash 

content of over 4%. Typically, fuel wood standards speak of three main grades which are 

primarily differentiated between the levels of allowable ash content. The highest grade, A1, 

requires an ash content under 0.5%. The A2 grade requires an ash content under 1.5%. Lastly, 

the B2 grade requires an ash content under 3%. As it stands, the average Namibian biomass 

does not meet any of these grades, solely due to the higher ash content.  
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However, it is important to note that at the time of sampling, none of the biomass samples 

underwent processes to actively reduce ash content. As such, there are processing steps such 

as screening, that can work to reduce the ash content levels. As such, a B2 standard should 

be achievable, assuming additional screening were to take place.   

 

Case Study: Biomass Export to Hamburg 

The aim of this study is ultimately to assess the viability of biomass export from Namibia, via 

its Walvis Bay port, to Hamburg, Germany. The full value chain from field to port is considered. 

This includes the harvesting areas, the land tenure systems, the production and processing 

systems, and the logistics. The cost estimates provided are aggregated average values.   

Supply and Demand  

As previously alluded to, the underlying assumption going forward is that a long-term 

relationship is needed between the Namibian biomass industry and the off taker. This is to be 

underpinned by one or more long-term offtake agreements, which will provide the Namibian 

biomass industry enough certainty and security to invest into the value chain.   

Harvesting Area 

This study has identified a broad “general harvesting zone” of consisting of approximately 

28.3 million hectares that meets a basic set of criteria;  

(i) sufficient bush biomass is available for harvesting (>5000 ETTE)  

(ii) relative proximity to logistics infrastructure (approximately 50 km from either 

district or main roads and/or railway)  

(iii) inclusive of all land tenures except for national park and reserves.  
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Figure 7: Partial map of Namibia, showing the General Harvesting Zone.  

 

The southernmost and westernmost parts of the country are excluded from the harvesting 

zone, as they do not generally have sufficient biomass densities (> 5000 ETTE/ha). The 

northern and north eastern parts of the country are excluded due to the relatively high 

rainfall, which results in natural forests and woodlands occurring, which are not the focus of 

this study. The north western area is excluded due to the prohibitive transport distances and 

general lack of logistics infrastructure.  

The General Harvesting Zone predominantly consists of free-hold land (21.7 million hectares) 

and non-free hold communal land (6.6 million hectares), with a smaller portion of state-

owned land such as townlands, government resettlement farms and research farms.   

While harvesting activities for export could theoretically take place anywhere within the 

General Harvesting Zone, realistically, commercial producers will focus their efforts within 

more narrow areas, dependent on several factors. The main defining factors are the proximity 

to the rail and the proximity to centralised services and shared processing facilities (i.e. 

Biomass Industrial Parks). For the purposes of this study, all major towns within the general 

harvesting zone with railway access were considered as strategic focal points, whereby 

Biomass Industrial Parks could be developed to serve the surrounding areas. This study has 

proposed a 50 km radius around these centres, representing the areas that are of strategic 

interest to commercial producers.  

ETTE per ha 
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There are 7 main urban centres that meet these criteria, being Gobabis, Windhoek, 

Okahandja, Omaruru, Otjiwarongo, Tsumeb, and Grootfontein. These areas are represent 

5.15 million hectares of land.  

In addition to the main centres where harvesting will occur, it is also important for this study 

to highlight the potential for other more decentralised harvesting areas to establish, albeit 

for smaller scale producers. These decentralised areas were selected due to their proximity 

to adequate road infrastructure and their proximity around towns and villages that fall within 

the General Harvesting Zone. However, the radius used to define these areas is 25 km, as 

opposed to 50 km, to off-set the reduced processing efficiencies at lower scales of production.  

For the purposes of this study, 5 such areas were identified, namely around Otjikondo, 

Okakarara, Otjinene, Omitara, and Aminuis. These areas represent a combined 980 000 

hectares.  

Therefore, between the defined harvesting areas, 6.13 million hectares of land is considered 

of strategic importance for biomass harvesting and processing activities. This is not to say that 

harvesting outside of these areas will not be possible, however, logistics is a significant cost 

driver, and as such, will make it less attractive for producers outside of these areas.  

The following assumptions about the total harvesting areas are made for the for the purposes 

of this study; 

 20% of the total area is not allowed to be harvested - representing riverine areas, 

sloped areas (>12 degrees steepness), or other environmentally sensitive areas.  

 20% of the total area will not be considered attractive for harvesting – represented by 

low biomass densities, croplands, road reserves, and/or lands that have already been 

harvested.  

 20% of the total area is land that is attractive for harvesting but is left available for 

other uses.  

The above assumptions exclude 60% of the total area, leaving 40% which is deemed useful 

for harvesting towards export. This is a conservative estimate made for the purposes of this 

study.  
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Figure 8: Partial map of Namibia showing Major and Minor harvesting areas.  

 

Biomass Quantification 

Assuming that the biomass export value chain will be governed by sustainable forestry 

management principles, upheld through FSC and/or similar certification schemes, the annual 

allowable harvest for the given area can be determined. A sustainable harvesting cycle needs 

to be determined. In practice, they can differ from area to area, depending on rainfall, species, 

and soils, but for the purposes of this study, a conservative sustainable harvesting cycle of 25 

years is used.  

Note: A sustainable harvesting cycle is the time it takes to fully replenish the biomass that 

was extracted at the beginning of the cycle. Knowing the sustainable harvesting cycle allows 

the annual allowable harvest (“annual allowable cut”, in forestry terms) to be determined. As 

long as harvesting levels do not exceed the annual allowable harvest of a given area, the 

harvesting cycle can continue in perpetuity. 

In a traditional rotational forestry system, the total allowable cut refers to the area that can 

be completely cleared every year. This is then followed by replanting to ensure that the cycle 

continues. When managing bush encroached land, these forestry principles are adapted. 

Firstly, the aim of harvesting within a bush encroached system is only to reduce the overall 

ETTE per ha 
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biomass density, not to clear fell it. This bush thinning targets only the species in the area that 

are considered problematic.  

The level of extraction when bush thinning is dependent on various factors, including the total 

biomass density, the specific species involved, the long-term average rainfall of the area, the 

soil type and the overall proportion of target in relation to non-target species. In practice, 

bush thinning typically relates to the extraction of between 30-60% of the total above ground 

biomass. In this study, a conservative extraction rate of 30% is used. 

In order to equate this into a biomass resource equivalent, an average Above Ground Biomass 

per hectare needs to be assumed. As previously mentioned, this study assumes the Above 

Ground Biomass to be 36 tonnes of dry biomass per hectare, which, at a 30% extraction rate, 

equates to a biomass yield of 10.8 tonnes of dry biomass per hectare. 

Hereby, the term Available Biomass refers to the 10.8 tonnes of dry biomass yield, at an 

extraction rate of 30%.  

 

 

 

 

 

 

 

 

 

Based on the above, 1.06 million tonnes of dry biomass can be harvested within the defined 

6.13 million hectare harvesting area on a sustainable basis. To achieve this, it requires the 

harvesting of 98 000 hectares per annum, equivalent to 20 average commercial farms, or 1.6% 

of the total harvesting area per annum.  

It should be noted that from an environmental standpoint, it is best not to harvest any given 

farm over a single same period, rather staggering the harvesting of a farm over a few years. 

This reduces the risk of environmental shock over the area and allows a more gradual 

Quantification Calculations 

Total Harvesting Area (100%) – Excluded Areas (60%) = Suitable Areas (40%) 

6.13 million ha                            – 3.68 million ha              = 2.45 million ha  

 

Suitable Areas   x  Average Above Ground Biomass = Total Above Ground Biomass  

2.45 million ha   x 36 dry tonnes per ha                        = 88.2 million dry tonnes 

 

Total Above Ground Biomass x Extraction Rate = Available Biomass 

88.2 million dry tonnes             x 30%                     = 26.5 million dry tonnes 

 

Available Biomass ÷ Sustainable Harvesting Cycle = Annual Allowable Harvest 

26.5 million dry tonnes  ÷  25 years                            = 1.06 million dry tonnes per year 
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recovery to take place. As such, realistically, harvesting would be taking place on far more 

than 20 farms per annum.  

Resource Competition  

This study suggests that resource competition is of little consequence when considering an 

additional harvesting volume of up to 1 million tonnes of biomass per annum. 

Charcoal production is an inherently decentralised activity, with production spread over a 

much wider area than the harvesting areas defined in this study. Charcoal production typically 

takes place at smaller scales, and this is supported by the fact that there are over 700 charcoal 

producers in Namibia responsible for the annual output. Annual charcoal production is 

currently equivalent to the harvesting of 93 000 hectares per year.  

While there is expected to be some overlap of charcoal production within the defined 

harvesting areas, it is not deemed sufficient enough to cause competition. However, other 

biomass value chains have been accounted for within the 60% exclusion factor assumed.  

Tsumeb is also the site for the upcoming 

NamPower Bush-to-Energy powerplant 

project. The 40MW powerplant project has 

outlined a harvesting area of approximately 

100 km around the plant. While this harvesting 

area fully encompasses the Tsumeb-

Grootfontein harvesting area defined by this 

study, it also extends far beyond the Tsumeb-

Grootfontein harvesting area, as shown in 

Figure 9. 

NamPower projects that the project will 

require the harvesting of approximately 16 200 

hectares per annum to sustain the powerplant. 

They estimate that their harvesting area has over 39 million tonnes of Available Biomass, and 

assume that their project would require 204 000 tonnes of this available resource per annum.  

Given a 25 year sustainable harvesting cycle, NamPower’s defined harvesting area should 

support an Annual Allowable Harvest of 1.57 million tonnes per annum. As such, the 

NamPower project would utilise just 13% of the Annual Allowable Harvest within the area.  

Proportionately, the Tsumeb-Grootfontein harvesting is assumed to generate up to 230 000 

tonnes per annum to contribute towards the biomass export to Hamburg. This equates to 

14.6% of the Annual Allowable Harvest of NamPower’s defined harvesting area. Combined, 

Figure 9: Relationship between the NamPower 

harvesting area and the Tsumeb-Grootfontein 

harvesting area (blue). 
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the two projects would require less than 30% of the areas available yield, ensuring that the 

projects can coexist without causing resource competition.  

Feedback from the commercial producers indicates that overlap in this general area would 

present an opportunity, seeing as the producers would be able to serve both markets 

simultaneously.  

Lastly, resource competition between biomass for export and poles and firewood is not 

deemed significant, due to the relatively low volumes and dispersed nature of those value 

chains. However, care should be taken not to impact the people who rely on firewood as a 

primary fuel.  

 

Land Tenure and Inclusivity 

The national goal should be to ensure that the biomass value chain is inclusive, and that its 

benefits are shared representatively.  

A 2018 report indicates that 70% of free-hold land in Namibia is owned by the previously 

advantaged, compared to 16% owned by the previously disadvantaged.  

 

  

Figure 10: Extract from the National Land Report, 2018, indicating ownership of free-hold land in 

Namibia.  
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Figure 11 indicates how the defined harvesting areas relate to land tenure and land 

ownership.   

 

Figure 11: Extract from the National Land Report, 2018, showing the land tenure and ownership 

within Namibia, with the harvesting areas indicated.  

As the biomass export value chain is underpinned by economics, the harvesting areas are 

selected based on logistics and resource availability, and not on land tenure or land 

ownership. Therefore, while some harvesting areas happen to be representative, others are 

not, mirroring the underlying disproportionate land ownership of the country. 

There are mechanisms that can be used to encourage more representative participation in 

the harvesting and supply of biomass. The modelling in this study allows for higher biomass 

prices to be offered to smaller scale producers, which would help to off-set the economies of 

scale benefits that the larger scale harvesters would enjoy, as well as allow for the biomass to 

be transported further, from more remote areas. Government incentives for harvesting on 

non-free hold land are also one way to encourage community participation and off-set the 

scale and proximity disadvantages. 

However, when comparing the overall benefits and inclusivity of the complete biomass value 

chain, land ownership only plays a minor role.  

In developing this new industry, thousands of harvesting and processing jobs would be 

created. Unlike the charcoal sector, the biomass sector will predominantly create skilled and 

semi-skilled jobs, bringing greater overall benefits to the economy. Thousands more indirect 

    Harvesting areas 
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jobs will also be created within the services, logistics, agriculture, and tourism sectors. It is 

reasonable to assume that these jobs will be more representative of the country’s 

demographics.  

In addition, the State, through its State-Owned Enterprises (SOE), TransNamib and NamPort, 

also stands to benefit. The SOEs will attract revenues for their services, and this would allow 

them to sustain more jobs as well as passing on their profits to the State, which in turn, can 

use this income to further its development agenda.  

In conclusion, while there is undeniable disparity at the land ownership level, the majority of 

the economic benefits of the biomass export value chain will be accrued by non-landowners.  

 

Status of Supply Chain 

In the current state, the existing commercial biomass producers would struggle to produce 

significant volumes of biomass feedstock for export, due to their limited capacity and their 

existing supply commitments. Currently, there is roughly 2000 tonnes per month of spare 

production capacity between the three commercial producers. At this rate, it would take 

almost a year to compile sufficient material to warrant a bulk shipment to Germany. This is 

simply not practical. 

Moreover, as the current supply chain is modelled on domestic markets, it is not properly 

suited to transporting the biomass over distances of about 100 km. Figure 12 indicates what 

the supply chain would look like, without any optimisation, if it currently had to produce a 

biomass for export. 

 

Figure 12: Current biomass value chain for export.  
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The modelling in Figure 12 suggests that the producers produce and deliver a fit-for-purpose 

biomass feedstock from farm gate to Walvis Bay port. The assumption is that road transport 

would be used, as without any scale and optimisation, it would remain cheaper than the rail.  

Up-scaling the Supply Chain 

When asking the commercial producers with experience in the sector, it was unanimous that 

the single most important thing preventing the upscaling of the Namibian biomass value chain 

is the lack of a secure, largescale off-taker, underpinned by a mutually beneficial long-term 

off-take agreement. It was argued that by having such an agreement in place, funding could 

be raised, strategic infrastructure could be developed, and harvesting capacities would be 

increased.  

With a sufficient demand in place, it was generally agreed that the optimal scale for a large-

scale producer would be between 15 000 – 30 000 tonnes of biomass per month, at roughly 

a P100 particle size specification. While smaller scale producers typically suggested that 

between 200-400 tonnes per month would be preferable.  

Based on the inputs received from the interested producers, the up-scaling of production was 

modelled (see Figure 13). Figure 13 shows that it would generally take 6 months from signing 

the relevant off-take agreements before new production systems could be deployed.  A 

further 6 months would be needed in order to optimize the new production systems. After 

12 months, largescale production could be achieved, reaching levels of about 75 000 tonnes 

per month, equivalent to 750 000 – 900 000 tonnes of production per annum. After 18-24 

months, the production volumes will see efficiency improvements, as well as attracting more 

participation from smaller scale producers. After 24-36 months, it would be possible to 

produce over 1 million tonnes of fit-for-purpose biomass energy feedstock.  

The value chain modelled in Figure 13 is robust, and reduces security of supply, while allowing 

for diversity within the supply mix. The model was derived from the input of existing and 

interested producers. However, it is noted that the contribution from smaller scale producers 

is under-represented, and it is expected to play a larger role than what is currently portrayed 

in the model.  Additionally, it is assumed that small scale spot market producers will also 

contribute to supply, once the market is established.  

In conclusion, a robust supply chain able to produce and deliver approximately 1 million 

tonnes of biomass feedstock per annum will inherently consist of no less than 4-6 large scale 

producers, accountable for the bulk of the annual volumes (>70%). It is also expected that 

smaller scale producers will take up the opportunity, either on a contract or a spot market 

basis. The latter could see hundreds of small-scale producers participate.  
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Figure 13: Upscaling of production.  

 

Shared Processing and Staging Areas (Biomass Industrial Parks) 

The concept of having shared biomass stockpiling and secondary processing areas, 

strategically located at the centre of harvesting areas was largely supported by the industry, 

as long as these facilities add sufficient value.  

The core requirements of such facilities were outlined as follows; 

 These sites would need to be centralised in relation to harvesting activities. 

 These sites would need to be well integrated into logistics infrastructure, specifically 

rail.  

 They would need to be equipped with secondary processing equipment, such as 

screens/sieves and chippers/grinders to process incoming biomass from the field into 

final specification feedstock. 
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 They would need to be equipped with handling and stockpile management 

equipment.  

 They would need sufficiently space in order to stockpile significant biomass volume.  

 Producers would prefer some level of ownership in these shared facilities.  

The benefit of such a facility is; 

 It allows producers to deliver and get paid for a non-standardised biomass, which can 

then be more efficiently screened, graded, and re-processed at the centralised facility, 

as opposed to doing the same in field.  

 It acts as a quality control measure, ensuring consistency of the end product, and 

reducing risk of high ash content, over and under-sized particles, and excess moisture 

content. 

 It increases the accessibility and inclusivity of the value chain, particularly for smaller 

producers who would otherwise not be able to cost-effectively produce a fit-for-

purpose feedstock on a smaller scale. 

 It would allow efficient integration onto the rail, significantly reducing transport costs. 

 It allows specialised and dedicated railway staging and loading systems to be put in 

place instead of relying on existing multi-functional railway stations.  

 It reduces the overall supply chain risk for the value chain.  

 It creates further value addition opportunities using the fractions not destined for 

export, such the fines and the oversized materials which could be used to produce 

compost, compressed briquettes, biochar and/or charcoal. This diversification also 

improves the overall profitability of the value chain. 

It is modelled that at the centre of each of the main harvesting areas shown in Figure 8 is a 

Biomass Industrial Park (BIP) capable of handling, processing, and stockpiling the biomass 

from the surrounding harvesting area (throughput of 150 000 - 250 000 tonnes per annum). 

While the more decentralised harvesting areas would not have the throughput necessary to 

sustain a fully operational BIP, they would act as aggregation areas, where biomass could then 

be stockpiled and shuttled to the nearest BIP for further processing.  

 

Sustainability Certification 

It is assumed that the preferred international markets for Namibian biomass will require 

independently verified sustainability certification schemes to be in place. Feedback from the 

producers suggests that this is achievable and successful mechanisms are already available, 

via the FSC management of charcoal production. The producers are supportive of forming FSC 

group schemes for biomass production.   
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The benefits of third-party certification are; 

 It offers the market peace of mind that the biomass feedstock is harvested sustainably, 

and that it is harvested in a socially acceptable manner. 

 It offers certainty that the biomass feedstock is compliant with all the relevant local 

legislation. 

 It requires a long-term land management commitment from the landowners, ensuring 

that post-harvest management practices are implemented, to maximise the benefit of 

the bush thinning.  

 It provides traceability and transparency throughout the value chain. 

 It opens access to other markets.  

 It allows secondary and by-products to also become certified. 

FSC is already proven in Namibia, with over 1.68 million hectares being certified to date. The 

first FSC certificate in Namibia was issued in 2001.   

 

Unlocking the Rail 

The use of rail to transport the biomass from the interior to the port is considered critical to 

the success of the upscaling of the value chain. The national rail operator, TransNamib, is 

willing to cooperate and develop tailored solutions for the biomass industry, but ultimately 

the biomass industry will likely have to invest into specialised equipment, such as high 

capacity wagons.   

TransNamib has stated that there is still an available 1.5 million tonnes per annum of free 

capacity on the existing infrastructure. This suggests that large capital investments, such as 

additional locomotives, can be spared.  

The benefits of using the rail over roads are as follows; 

 Significantly reduces transport costs 

 Helps to relieve road congestion 

 Reduces the carbon footprint of the end-product  

Currently, TransNamib have 4 locomotives moving between Walvis Bay and Tsumeb daily. 

Each locomotive has a capacity to haul 1000-1100 tonnes of cargo. This capacity is not fully 

realised and can be unlocked with the investment into specialised wagons. Beyond that, 

TransNamib would be willing to add new locomotives onto that route.  
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Unlocking the Port 

The other essential component in the local value chain is the port at Walvis Bay. Improved 

efficiencies at the port will directly impact the competitiveness of the end product. The 

national port operator, NamPort, is willing to cooperate in order to develop this new industry.  

NamPort have indicated that the old 

container terminal, comprising of 

approximately 20 hectares of land and a draft 

of 13.5 m, is currently unoccupied, since the 

new container terminal was commissioned. 

Moreover, NamPort have not yet found a use 

for the old terminal. This is an interesting 

long-term opportunity to consider.  

Alternatively, there is also the existing bulk terminal, which is managed privately by Grindrod. 

The current port fees being modelled are based on using the existing bulk terminal.  

 

Figure 15: Optimised biomass value chain for export of a P100 hog fuel.  

The value chain represented in Figure 15 assumes that the producers can optimise their costs 

due to the improved economies of scale and since they can sell a non-specification biomass 

to the local BIP. From the farm gate, the biomass will need to be transported on the road until 

it reaches the BIP. This transport can be done by the harvesters, third party service providers, 

or the BIP. Once at the BIP, it undergoes screening, sorting, and re-processing as needed. The 

fit-for-use product is stockpiled at the BIP. The BIP then loads the product into specialised 

Figure 14: Image of the old container terminal, before it 

was decommissioned. 
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wagons, and TransNamib transports the product to the bulk terminal in Walvis Bay. The 

product is off-loaded at the bulk terminal and stockpiled there until it can be loaded onto a 

bulk vessel.  

Each link within the value chain can operate profitably at the given prices. The value chain 

would be able to scale up as required, whereby the first bottleneck would be the rail capacity 

constraint of 1.5 million tonnes per annum. Once this is exceeded, new investment into 

locomotives will be required.  

Pelleting 

Indicative results suggest that pelleting the Namibian bush biomass may be possible, 

however, these findings are not yet conclusive. However, it was deemed sufficiently 

important to include the possibility into the study, as it is inherently a higher value product 

with higher energy density, with improved handling, transport and storage characteristics.  

 

Figure 16: Optimised biomass value chain for export of an industrial pellet. 

Unsurprisingly, the indicative costs of pelleting result in a higher cost of energy, on a CIF 

Hamburg basis, compared to a P100 hog fuel. However, as pellets are easier to handle and 

use in energy generation systems, the difference in energy price could still be considered.  

In comparison to the optimised hog fuel value chain, the main difference is that a pelleting 

plant would be located at the BIP. Transport costs once pelleted would be reduced, as pellets 

would be higher in density, requiring much less volume. This also allows for savings at the 

port as less space is needed to stockpile the product. The most significant saving is in the 
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shipment from Walvis Bay to Hamburg, as the same class of vessel can now transport twice 

as much tonnage when compared to a P100 hog fuel.   

 

Economic Benefits 

The new biomass value chain aimed for export would create significant and cascading benefits for 

Namibia as a whole. 

Realising 1 million tonnes of biomass export would benefit Namibia as follows;  

Export earnings 

 Assuming hog fuel export, this would generate an additional NAD 1.4 billion per annum in 

export earnings, 

o This would be equivalent to an additional 0.8% on top of the national Gross 

Domestic Product. 

 Assuming wood pellet export, this would generate an additional NAD 2.3 billion per annum 

in export earnings  

o This would be equivalent to an additional 1.3% on top of the national Gross 

Domestic Product. 

Unlocking this opportunity would see biomass export become the second most valuable agricultural 

export commodity for Namibia, second only to live animal exports. Biomass would become more 

valuable than the country’s meat and grape exports combined.  

Domestic revenues 

 NAD 700 million per annum in biomass harvesting and processing revenues 

 NAD 165 – 275 million per annum in TransNamib revenues,  

o equivalent to increasing their annual revenue by 30-50%  

 NAD 170 – 190 million per annum in NamPort revenues 

o equivalent to increasing their annual revenue by 12-13% 

 NAD 155 million per annum in biomass hub revenues 

Domestic job creation 

 Over 1500 direct harvesting and processing jobs would be created.  

 Thousands more indirect jobs would be created in the logistics, services, and agricultural 

sectors. 

Additional benefits 

 Land productivity would be increased over 92 000 hectares per annum 

 Tourism related benefits would be realised due to ecosystem improvements 
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 Increased ground water and soil moisture related benefits 

 Improved food security, and increased resilience to climate change 

 

Germany would also realise benefits. Using 1 million tonnes of biomass to offset up to coal 550 000 

tonnes of coal per annum, saving over 1 million tonnes of carbon dioxide emissions per annum.  

 

The above would have further up and downstream benefits, however, calculating these is outside of 

the scope of this study. 
  

 

Results and Conclusions 

The purpose of this study was to assess the viability of developing a local biomass value chain 

capable of exporting up to 1 million tonnes of biomass energy feedstock to Hamburg, 

Germany.  

From a technical perspective, the upgrading and upscaling of the value chain is possible, 

granted it is undertaken on a commercial basis, based on committed volumes at defined 

prices. That being in place, the biomass industry would be able to ramp up production 

volumes up to and exceeding 1 million tonnes per annum within 2-3 years of signing the 

necessary off-take agreements. 

While significant, this value chain would represent just 0.17% of the Available Biomass in 

2025. As such, this value chain will also not create resource competition, due to the 

magnitude of available resource. Conservative estimates show that the defined harvesting 

area of 6.13 million hectares can supply up to 1 million tonnes of biomass per annum, on a 

sustainable basis.  

The viability of this value chain is equally dependent on what that German market is willing 

to pay for Namibian biomass. 

Present and forecasted figures from Hamburg show that our biomass feedstocks, even when 

optimised, would still be significantly more expensive in current day terms, when compared 

to coal and natural gas available in Germany. However, the next 5 years will likely see those 

fossil fuels become more expensive, and due to changes in German legislation, they may also 

carry higher carbon emission taxes. As such, the current day costs of Namibian biomass 

become much more competitive in 2025 terms, based on the forecasted prices in Germany 

(see Table 3). 

Seeing as Namibian biomass would be considered a renewable fuel, it should not attract any 

carbon dioxide taxes.  
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Overview 
 

Price at farm 
gate 

(specification) 

Price, Walvis 
Bay, FOB  
per tonne 

Price, 
Hamburg, CIF 

per tonne 

Price per 
Gigajoule (GJ) 

Price per 
Megawatt hour 

(MWh) 

Status Quo, P100 NAD 795.00 
(export P100) 

NAD 1670.00 
EUR 86.53 

EUR 116.53 EUR 6.95 EUR 25.00 

Optimised, P100 NAD 705.00 
(rough P100) 

NAD 1395.00 
EUR 72.28 

EUR 102.28 EUR 6.10 EUR 21.95 

Wood pellet NAD 705.00 
(rough P100) 

NAD 2260.00 
EUR 117.10 

EUR 129.10 EUR 7.22 EUR 26.00 

Coal, 2020 Available in Germany EUR 14.80 

Natural gas, 2020 Available in Germany EUR 17.20 

Coal, 2025 Forecasted price in Germany EUR 18.90 

Natural gas, 2025 Forecasted price in Germany EUR 31.00 

Table 3: Overview of the indicative costs developed during the study. Including benchmarks on 

German energy costs, present and forecasted. 

In order to supply up to 1 million tonnes of biomass to Hamburg in 2025, a commitment needs 

to be made by late 2021, early 2022, in order to allow the Namibian industry sufficient time 

to prepare.  

The question now is, will Hamburg wait for their energy costs to rise before deciding to move 

away from fossil fuels, or will they make a proactive decision? 
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Annex 1: Bush Encroacher Species 
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Annex 2: Biomass Characteristics 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


