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List of Abbreviations 

 
The following abbreviations, definitions and explanations are applicable to the Biomass Harvesting 
Compendium: 
 

o CAPEX: Capital expenditure 
o Chippers: General term used for disc- (vertical rotary disc with blades); drum- (drum with 

blade cutters spinning horizontally and equipped with drum screen) chippers. Used to cut 
soft wet wood into flakes or chips. Some drum chippers can be strengthened to chip dry 
hard woods like some of the Namibian encroacher bush species. ώ!ƭǎƻ ǎŜŜ άDǊƛƴŘŜǊǎέΣ 
defined below] 

o CO2: Carbon dioxide gas (emission) 

o : Diameter 
o FSC: Forestry Stewardship Council, an international non-governmental organisation. 
o GCV: Gross Calorific Value, normally measured in kcal/kg or in the SI system referred to as 

Higher Heating Value [HHV] measured in kJ/kg. Both GCV or HHV refers to the amount of 
thermal energy available in a dry combustible material [1 calorie = 4.187 Joules; 1 Joule is 
equal to the amount of energy required to raise the temperature of 1 cm3 of pure water from 
14.5°C to 15.5°C]. 

o GIZ: Deutsche Gesellschaft für Internationale Zusammenarbeit/German Development 
Cooperation. 

o GJ/m3: Giga Joules per cubic meter; the term generally used to refer to Volumetric Energy 
Density of a combustible material [The bulk density of hard wood chips are approximately 
4.5 GJ/m3 versus power station (lignite) coal of 21 GJ/m3]. 

o Grinders: Term generally used for larger chipping equipment. The preferred grinder type for 
bŀƳƛōƛŀƴΩǎ ŀōǊŀǎƛǾŜ ŘǊȅ ōǳǎƘ ǿƻǳƭŘ ōŜ ŀ ƘƻǊƛȊƻƴǘŀƭ ƛƴŦŜŜŘ ŘǊǳƳ ǘȅǇŜ ƎǊƛƴŘŜǊκŎƘƛǇǇŜǊ ǿƛǘƘ 
adjustable anvil (or walking floor anvil) and drumscreen. 

o ha: hectare; 100 m x 100 m = 10 000 m2 
o hp: horsepower [1 hp = 0.746 kW] referring to power in the Imperial System. 
o ISO: International Standards Organisation 
o kWh: The unit of energy consumption; one kW energy consumed for one hour. 
o LSU: Large stock unit or large animal unit 
o m3: cubic meter 
o MAWF: Ministry of Agriculture, Water and Forestry 
o MC: Moisture content, generally expressed as a percentage water content of a material. 
o N$/GJ: Cost of Thermal Energy available in a combustible material measured in NAD per 

Giga Joule. [The cost of thermal energy available in dry Acacia mellifera is approximately N$ 
50.00/GJ versus power station (lignite) coal @ N$ 58.00/GJ, delivered to Windhoek. 

o NamPower: The national electrical power utility of Namibia 
o OPEX: Operational expenditure 
o PV: Present value 
o RH: Relative humidity 
o SME: Small, medium enterprise 
o t = Tonne: Metric ton or 1 000 kgf (vs Ton, referred to as a short ton or 2000 lbf) 
o Tub Grinder: Vertical infeed grinders with a cylindrical tub equipped with cutters rotating 

around its vertical axis. Generally used to grind larger root systems and can take a 
reasonable amount of rocks, stones and sand. 
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CHAPTER 1:   INTRODUCTION TO THE COMPENDIUM 

 
 
1.1 BACKGROUND TO THE ASSIGNMENT 
 
Bush encroachment is severely hampering the red meat industry of Namibia and it is also negatively 
affecting biodiversity and the recharging tempos of certain aquifers. More than 26 million hectares 
of Namibian rangelands and savannah has been degraded by encroacher bush.  
 
There is a considerable market demand for biomass in the world and the use of waste wood or 
unwanted woody biomass has become a sought after commodity, mainly because of its low to 
positive impact on the environment when used as a heat source. The removal of encroaching bush 
from the Namibian rangelands would not only be regarded as an attempt to restore the savannah 
and its biodiversity, it would also be advantages to the subsurface water resources of affected areas. 
It is therefore important that methods to economically harvest biomass from encroaching bush need 
to be highlighted and documented. The purpose of this assignment is thus to compile a Compendium 
or abbreviated reference document for farmers, companies and groups looking to invest in their de-
bushing capacities. 
 
¢ƘŜ /ƻƴǎǳƭǘŀƴǘǎΩ ǇǊƛƳŀǊȅ ŀƛƳ ƛǎ ǘƘŜǊŜŦƻǊŜ ǘƻ Ǉŀȅ ǎǇŜcial attention to harvesting methods of 
encroacher bush at tempos which could economically produce clean and chipped biomass yielding 
from a few tonnes per day up to 100 and more tonnes per day from a single άharvesting trainέ of 
equipment.  
 

     

Figure 1: Savannah near Dordabis (July 2015) (Courtesy Gys Joubert) 

 

1.2 METHODOLOGY USED 
 
The Compendium was compiled by the Consultant after working through large volumes of work 
previously done by experts in the field of Namibian encroacher bush.  
 
{ŜǾŜǊŀƭ ǿƻǊƪƛƴƎ ǎƛǘŜǎ ǿŜǊŜ ǾƛǎƛǘŜŘ ǘƻ ŎƻƳŜ ǳǇ ǿƛǘƘΣ ƛƴ ǘƘŜ /ƻƴǎǳƭǘŀƴǘǎΩ ǾƛŜǿ, the best activity chain 
of harvesting actions required to harvest Namibian encroacher bush. Emphasis was therefore placed 
on the following activities: 

i. Felling of trees and bush 
ii. Stacking and gathering (for sun drying of the felled bush) 

C
H

A
P

T
E

R
 1

:   IN
T

R
O

D
U

C
T

IO
N

 T
O

 T
H

E
 C

O
M

P
E

N
D

IU
M

 



HARVESTING OF ENCROACHER BUSH  2 

iii. Feeding the chipper or grinder operation in the field 
iv. Chipping or grinding while blowing or loading the chips into a shuttle trailer 
v. Shuttling and infield transporting of the chips to the transferring point on the 

farm/harvesting terrain 
vi. Transferring the chips onto the public road transporting vehicle 
vii. Transporting to the point of use. 

 
The Compendium is concluded by supplying a list of biomass harvesting and chipping equipment 
suppliers in Namibia, South Africa and abroad. (See Annexure A). 

 
1.3 RANKING ORDER OF ENCROACHER BUSH SPECIES 
 
Table 1 below gives a good indication of the dominant invader and encroacher bush species to be 
found in Namibia, in ranking order of density surveys on a national basis. 
 
TABLE 1: RANKING ORDER (ON A NATIONAL DENSITY BASIS) OF THE SIX MAIN ENCROACHER BUSH 
SPECIES IN NAMIBIA (2004) 

Ranking Scientific Name Popular English Name Afrikaans Name Extend 
[%] 

1.  Acacia mellifera Black-thorn Acacia Swarthaak/Hakkiesbos 45% 

2.  Colophospermum mopane Mopane Baster Mopane 20% 

3.  Dichrostachys cinerea Sickle-bush Sekelbos/Papierwiel 14% 

4.  Acacia reficiens Red-thorn Rooihaak 9% 

5.  Terminalia sericea Silver Cluster-leaf Vaalbos/Geelhout 8% 

6.  Terminalia prunioides Purple-pot Terminalia Deurmekaarbos 4% 

 
Source: de Klerk, J.N; Bush Encroachment in Namibia (2004) 

 
1.4 HOW TO USE THIS GUIDE 

It is suggested by most of the authors and researchers that each bush species and savannah type 
should be studied first before it is just cleared. Dichrostachys cinerea (Sickle-bush) especially should 
not be slashed for example, because it would stimulate further growth and thickening. 
It would therefore be best for each de-bushing contractor/operator to seek expert advice prior to 
implementing a de-bushing programme. 
 
A de-bushing programme will consist of the following components: 

o Survey the area and determine the best (most appropriate and economical) method of de-
bushing with a clear understanding of the impact on the environment.  

o Determine the best post-harvest value adding application for the harvested biomass as a 
method to cover or reduce the cost of de-bushing. 

o 5ŜǘŜǊƳƛƴŜ ǘƘŜ ōŜǎǘ ŀŦǘŜǊŎŀǊŜ ƳŜǘƘƻŘ ǘƻ ǇǊŜǾŜƴǘ ǊŜƎǊƻǿǘƘ ƛƴ ŀƴ ŀǘǘŜƳǇǘ ǘƻ άǇŜǊƳŀƴŜƴǘƭȅέ 
restore the savannah.  

 
This Compendium will endeavour to supply the reader with practical methods to do encroacher bush 
harvesting and how to convert bush into biomass chips ς currently the fastest growing biomass 
product in Namibia. It is however important to note that special care should be taken at sickle-bush 
encroached areas not to create a larger problem, since sickle-bush is stimulated by mechanical 
harvesting techniques. 
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CHAPTER 2: ABBREVIATED MARKET OVERVIEW OF WOODY BIOMASS IN 
NAMIBIA 

 

 
2.1 THE CURRENT LARGER USERS OF WOODY BIOMASS 
 
The current and future woody biomass users of Namibian encroacher bush can be listed as in Table 2. 
 
TABLE 2: BIOMASS USERS IN NAMIBIA (CURRENT AND FUTURE) 
Item Application Current 

estimated size 
of the industry 
[t.p.a.] 

Future (2025) 
estimated size 
of the industry 
[t.p.a] 

Preferred format of biomass 
 in-feed  

1.  Firewood for heating & cooking  
>1 000 000 

 
>1 200 000 

Logs (dry and fumigated for 
exports) 

2.  Charcoal industry (Lumpy 
charcoal as final product) 

50 000  
to  60 000 

± 100 000 Dry logs 

3.  Charcoal industry (Briquettes)  
± 10 000 

 
± 150 000 

Charcoal fines and Biochar  
(small pieces of char) 

4.  Cement industry >70 000 >120 000 Chipped/grinded 

5.  Wood fired boilers for agri-
industrial, thermal & power 
generating purposes 

 
 

>7 000 

 
 

>300 000 

 
 
Chipped/grinded 

6.  Torrified wood Coal unknown unknown Chipped/grinded 

7.  Poles and building material >4 000 >5 000 poles/logs 

8.  As animal feed supplement >3 000 >6 000 Growth points chipped 

9.  Biochar, compost & related >1 000 >10 000 Chipped & fines 

10.  Activated carbon from biomass  
Nil 

 
>30 000 

Biochar and small pieces of 
char 

 
2.2 MOST LIKELY FUTURE USES OF BIOMASS 
 
From Table 2 it can be seen that:  

(a) Most of the biomass applications prefer ǿƻƻŘȅ ōƛƻƳŀǎǎ ƛƴ άŎƘƛǇǇŜŘέ ƻǊ ƎǊƛƴŘŜŘ ŦƻǊƳŀǘΦ Lƴ 

fact, it is envisaged that a large portion of the charcoal industry would also eventually move 

to a manufacturing style of charcoal of which the thermal energy produced by this 

exothermic process will be harnessed for other downstream uses. 

 

(b) The future biomass-to-energy (wood fired boilers generating high pressure steam for agri-

industrial and power generating use) shows the largest anticipated growth, followed by the 

energy intensive cement industry. 

 
2.3 EXPECTED FUTURE MARKET REQUIREMENTS 
 
The following qualities of biomass will become more and more important to future woody biomass 
suppliers: 

o Only encroacher bush species of wood would be allowed onto the market. The biomass 

industry would become more and more self-regulating by enforcing minimum standards to 

be adhered to by future participating members. Organisations like the Forestry Stewardship 

Council [FSC] will be called upon to assist in this effort to ensure the protection of the 
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protected tree species of Namibia parallel to increased in-house efforts by the biomass 

industry for harvesters to adhere to a set of environmental guidelines. 

 
o Adherence to the above environmental guidelines would eventually become compulsory for 

the participants to stay part of this industry and to be able to export. 
 

o Biomass chips will also have to adhere to the following physical properties: 
(i) A sizing or screening envelope (Chips will need to pass through a certain screen size 

without too much oversize or undersize). 

(ii) Purity: No or little sand or other foreign materials. 

(iii) A Gross Calorific Value [GCV] measured in Mega Joules per kilogram [MJ/kg] or Giga 

Joules per tonne [GJ/t] or kilocalories per kilogram [kcal/kg]. (The higher the 

calorific value, the higher the monitory value of the biomass). 

(iv) A moisture content. (Biomass will need to be dry; <12% moisture, in order not to 

consume additional thermal energy to dry the biomass in the boiler or kiln).  

 
2.4 MARKET VALUES 
 
The charcoal industry is currently paying N$ 1 500/tonne and more for lumpy charcoal adhering to 
the FSC requirements. Approximately 13% or N$ 100/t is allowed in the above price for transport of 
approximately 100 km to the charcoal packhouse from the supplierǎΩ farms. This would translate to 
roughly N$ 280/t for wood logs at a 20% charcoal yield. 
 
A farmgate price of approximately N$ 700/t for dry wood chips are currently achievable in Namibia ς 
a norm set by the cement industry. 

 
2.5 THE THERMAL PROPERTIES OF BIOMASS CHIPS COMPARED TO COAL  
 
The international market value of biomass chips is loosely coupled to the price of energy available 
from low grade or lignite coal and the same would apply in Namibia. 
 
Table 3 below gives a good indication of the competitive edge which biomass from Namibian 
encroacher bush could hold when compared to low grade or lignite coal: 
 
TABLE 3: ENERGY COST COMPARISON BETWEEN DRY NAMIBIAN ENCROACHER BUSH AND COAL 
(DELIVERED WINDHOEK) 

Fuel Properties Wood Coal (Lignite) Coal (Anthracite) 

Typical Gross Calorific Value [GJ/t] 16 
(low average) 

26 30 

Average bulk price (Wood in chipped format 
& Coal for boiler use) [N$/t]  

800 
(high average) 

1 500 
 

1 800 

Energy cost [N$/GJ]  = 50.00  = 57.69  = 60.00 

Ash Content 2 - 7 % 20 - 25% 16 - 18 % 

Carbon status Neutral (no 
Carbon Tax 
applicable) 

Penalising/Punitive Penalising/Punitive 

 
Over and above the fact that the Namibian encroacher bush biomass can theoretically produce 
thermal energy more economically than coal, it should also be pointed out that it has a much lower 
ash content than fossil coal. Wood ash, with its useable content of potassium (± 3%), should be seen 
as an environment friendly soil improver. 
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When wood ash is sequestrated or returned to agricultural soils and grasslands the carbon status of 
ǿƻƻŘ ŦƛǊŜŘ ōƻƛƭŜǊǎ Ŏŀƴ ōŜ ƛƳǇǊƻǾŜŘ ǘƻ ά/ŀǊōƻƴ bŜƎŀǘƛǾŜέ ς a sought after status for any agri-
industry operating in the international market. No carbon tax is levied against wood-fired 
applications in countries where this tax is applicable. 
 

See Fig. 2 for a photo display of various shapes and sizes of different types of wood chips and wood 

fibre. 

 

     

        

Figure 2: Wood chips and fibre 
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