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Executive summary 
 
1. This baseline study attempts to sketch the situation on the ground in mid-2014 in terms of the three 

major Programme outcomes: 
a. Institutional and political framework conditions across the various relevant administrative levels 

that enables increased capacity of land owners to deal with encroacher bush sustainably 
b. Services that provide farmers with targeted advice and information on how to de-bush and 

utilise the wood, and 
c. Value addition to wood harvested from encroacher bush and obtained while de-bushing or 

thinning bush on the farm. 
 
2. As far as bush encroachment in Namibia is concerned, the concept that άнс Ƴƛƭƭƛƻƴ ƘŜŎǘŀǊŜǎ ƻŦ 

Namibian farmland are bush-ŜƴŎǊƻŀŎƘŜŘέ ƛǎ Ǿŀǎǘƭȅ ƻǳǘŘŀǘŜŘΣ ōŜƛƴƎ ōŀǎŜŘ Ƴŀƛƴƭȅ ƻƴ Ƴŀƴǳŀƭ surveys 
performed in the early nineties of the previous century that all but ignored the powerful tool of 
landscape-level measurements by remote sensing. Various pieces of ad hoc research since then 
indicate that at least 75% ƻŦ bŀƳƛōƛŀΩǎ ƭŀƴŘ ǎǳǊŦŀŎŜ (i.e. roughly 62 million hectare), consisting of all 
vegetation and land units that are not climatological deserts (e.g. the Namib desert) or saline 
deserts (e.g. the Etosha pan) and all land uses (commercial farming, communal farming and 
conservation) are subject to bush encroachment at varying intensity (i.e. bush density). Every bush 
density (in bush equivalents/ha) exceeding twice the average annual rainfall (in millimetres) is 
ŎƻƴǎƛŘŜǊŜŘ άŜƴŎǊƻŀŎƘƳŜƴǘέ ŀƭǘƘƻǳƎƘ ƻōǾƛƻǳǎƭȅΣ ǘƘƛǎ ƭŜŀǾŜǎ ǎǇŀŎŜ ŦƻǊ ƛƴǘŜǊǇǊŜǘŀǘƛon, as not all bush 
densities are equally deleterious in terms of land accessibility, land productivity, rangeland and 
animal productivity and economic profitability. However, a more classified approach that considers 
the effect of actual density on profitability still has to be developed, as is an update of actual bush 
densities and potential wood yield. 

 
3. ¢ƘŜ ǉǳŜǎǘƛƻƴ ƻŦ άƘƻǿ ƳǳŎƘ ōǳǎƘ ƛǎ ŎƻƴǘǊƻƭƭŜŘ ŜŀŎƘ ȅŜŀǊ ƛƴ bŀƳƛōƛŀέ ǿŀǎ ƛƴǾŜǎǘƛƎŀǘŜŘ ƛƴ ŘƛŦŦŜǊŜƴǘ 

ways: 
d. Investigations into the sale of arboricides by major input suppliers and specialist bush control 

services in Namibia showed that arboricides sold in the year 2013/14 were enough to treat 
nearly 84,000 hectares of farm land chemically against encroacher bush. This investigation did 
not consider other means of controlling bush, e.g. manual, mechanical or biological control. 

e. A questionnaire-based rapid survey of mainly commercial farmers showed that 72 respondents 
had exposed 17.7% of the area of their farm land (82,447 ha) to bush control over the years. 
While this survey did not elucidate how much bush control was currently done, it did give 
valuable insights into the rationale behind on-farm bush control, the preferred methods used, 
the success of the methods and the reasons that motivate farmers to control more bush. 

f. Combining information gleaned from the sale of arboricides in 2013/14 ŀƴŘ ŦŀǊƳŜǊǎΩ ǇǊŜŦŜǊǊŜŘ 
method of bush control over the years shows that a total of nearly 128,000 ha of farm land may 
currently be treated against encroacher bush every year, by chemical, manual and mechanical 
means. Some of this area may have been treated a second or third time. In the absence of 
proper aftercare, benefits may not be as cumulative as expected. 

 
4. All rangeland activities including bush control are in the process of being coordinated by a central 
ōƻŘȅΣ ǇǊƻǾƛǎƛƻƴŀƭƭȅ ŎŀƭƭŜŘ ǘƘŜ άwŀƴƎŜƭŀƴŘ /ƻƻǊŘƛƴŀǘƛƻƴ ¦ƴƛǘέ ƘƻǳǎŜŘ ƛƴ ǘƘŜ bŀƳƛōƛŀƴ !ƎǊƛŎǳƭǘǳǊŀƭ 
Union but serving all farmers and funded by the 10th European Development Fund until late 2018. It 
is recommended that the De-Bushing Programme coordinates with this effort. 
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5. A number of recent, comprehensive studies have detailed the regulatory framework that applies to 

sustainable rangeland management in general and to bush control in particular. It is recommended 
that the De-Bushing Programme acts on the problems identified in these studies. 

 
6. It is generally accepted that bush control and sustainable rangeland management is its own best 

incentive, as it improves land productivity and farming profitability. However, additional incentives, 
mostly pertaining to financial support, political and legal factors are identified. Two major Namibian 
banks have acted on the financial incentives needed and their targeted loan schemes are detailed, 
as well as the potential for enhanced bush control if more money were made available for cheaper 
loans that also promote non-chemical means of controlling bush. 

 
7. A sectoral monitoring and evaluation system is proposed to be incorporated into the soon-to-be-
ŦƻǊƳŜŘ άwŀƴƎŜƭŀƴŘ /ƻƻǊŘƛƴŀǘƛƻƴ ¦ƴƛǘέΣ ƛnitiated by the Namibian Rangeland and Bush 
Encroachment Forum under the chairpersonship of the Director of Forestry in the MAWF, housed by 
the Namibia Agricultural Union and funded (for the next four years) by a 10th European 
Development Fund grant. 

 
8. CurrŜƴǘƭȅΣ ƴƻƴŜ ƻŦ bŀƳƛōƛŀΩǎ ǘƘǊŜŜ ŜȄǘŜƴǎƛƻƴ ǎŜǊǾƛŎŜǎ ƻŦŦŜǊǎ ŘŜŘƛŎŀǘŜŘ ōǳǎƘ ŎƻƴǘǊƻƭ ŀƴŘ ǿƻƻŘ 

utilisation advice to land users or industrialists, although bush control is certainly part of their 
advisory package to producers and land users. The characteristics of the extension services and their 
main challenges are detailed. 

 
9. Five major value-addition chains using the wood of encroacher bush in Namibia are discussed: 

g. The industrial combustion value chain that uses wood or wood products like charcoal for 
heating and direct-firing of industrial combustion chambers such as furnaces and boilers 

h. The industrial energy value chain that uses wood or wood products to generate electricity at an 
industrial scale 

i. The domestic energy value chain that uses wood for domestic energy purposes 
j. The building materials value chain and 
k. The animal feedstuffs value chain. 
All but the industrial-scale energy value chain are currently fully operational in Namibia, but of 
vastly different capacity. 

 
10. ¢ƘŜ ŎƘŀǊŎƻŀƭ ƛƴŘǳǎǘǊȅ ƛǎ bŀƳƛōƛŀΩǎ ƻƭŘŜǎǘ wood value chain and a good example of an industrial 

combustion value chain. It has existed as an industry for about 30 years and operates mainly on 
farms in northern and central Namibia. Land-users making charcoal off their land (either by 
themselves directly or by sub-ŎƻƴǘǊŀŎǘƻǊύ ŀǊŜ ƻǊƎŀƴƛǎŜŘ ƛƴǘƻ ǘƘŜ άbŀƳƛōƛŀƴ /ƘŀǊŎƻŀƭ tǊƻŘǳŎŜǊǎΩ 
!ǎǎƻŎƛŀǘƛƻƴέ ǿƘƛŎƘ ŎǳǊǊŜƴǘƭȅ Ƙŀǎ ƳƻǊŜ ǘƘŀƴ рлл ƳŜƳōŜǊǎΦ aƻǎǘ ŎƘŀǊŎƻŀƭ ƛǎ ƳŀŘŜ ōȅ рΣллл-plus sub-
contractors and individual workers who appear not to be organised. Most of the charcoal is 
delivered to nine factories that sift, sort and package it for export to South Africa and Europe. 
Between 60,000 and 158,000 tons of charcoal are exported annually. The industry is beset by lack of 
mechanisation, lack of control over harvesting, labour problems, health and environmental issues 
and has an exploitative image due to its labour practices and harvesting techniques. These problems 
have been well documented within the last decade. The FSC certification process conveys a distinct 
marketing advantage to qualifying charcoal producers and needs to be more widely accepted and 
applied. The charcoal industry needs to be better organised, structured and controlled in line with 
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its maturity, which would allow rapid expansion as the demand for charcoal, internationally, far 
exceeds the supply.  

 
11. Only one Namibian institution uses encroacher wood to fire or co-fire its industrial combustion 

chambers. This is the Ohorongo Cement factory near Otjiwarongo, which needs a total of 85,000 
tons of wood/year to fire its cement kilns. Currently, only about half this need is met, prompting 
Ohorongo to launch a 3rd party wood scheme whereby they offer to buy raw wood or wood chips 
from producers. This scheme has already attracted at least one bulk supplier of wood chips. Most of 
hƘƻǊƻƴƎƻΩǎ ǿƻƻŘ ƛǎ ƘŀǊǾŜǎǘŜŘ ǿƛǘƘƛƴ ŀ млл ƪƳ ǊŀŘƛǳǎ ƻŦ ǘƘŜ ŎŜƳŜƴǘ ŦŀŎǘƻǊȅΦ !ǘ ƭŜŀǎǘ ǘƘǊŜŜ ƻǘƘŜǊ 
large Namibian institutions, Namibia Breweries, NamPower and MeatCo are considering 
refurbishing their combustion chambers to be co-fired with wood, or are at different stages of 
refurbishment. Various O&L subsidiaries are about to test the direct-firing of some of their industrial 
boilers with wood at their Windhoek brewery as well as organising a large-scale supply chain. 

 
12. As a domestic energy value chain, the consumption of wood as firewood is huge: by some estimates, 

Namibians use about 440,000 tons of wood/year as firewood for own consumption and informally 
and another 45,000 t/yr is sold formally. Not all of this wood derives from encroacher bush, of 
course.  

 
13. In addition to firewood, three smaller producers manufacture about 30,000 t of firewood products 

per year, intended primarily for domestic purposes but certainly with potential to fire industries: 
l. The Cheetah Conservation Foundation produces 7,500 ς млΣллл ǘ ƻŦ ǘƘŜƛǊ ά.ǳǎƘ.ƭƻƪέΣ ŀ Ƙƻƭƭƻǿ 

log made from compressed wood chips, annually 
m. hƳŀǊƛǊǳ .ƛƻƳŀǎǎ LƴǾŜǎǘƳŜƴǘǎ ǇǊƻŘǳŎŜŘ ŀōƻǳǘ млΣллл ǘ ƻŦ ά9Ŏƻ[ƻƎǎέ ŀƴƴǳŀƭƭȅ ǳƴǘƛƭ ǘŜƳǇƻǊŀǊƛƭȅ 
ǎǳǎǇŜƴŘƛƴƎ ƻǇŜǊŀǘƛƻƴǎ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ hƘƻǊƻƴƎƻΩǎ оrd party wood scheme, and 

n. Greencoal produced about 10,000 t of torrefied biomass recently, until beset by technical 
problems which caused a decline in production this year. While the origin of torrefied biomass 
was to supply domestic energy, this value chain probably has most potential at the industrial 
level. 

 
14. Currently, there is no operational industrial-scale energy value chain of encroacher wood, although 

developments to use wood for industrial energy, primarily to generate electricity from biomass, are 
rapid and varied. Generally, there is huge interest to exploit the energy content of wood, specifically 
encroacher wood and many plans at various stages of readiness exist. It appears that industry 
efforts could be better coordinated and the supply side of encroacher wood could be better 
organised. The De-Bushing Programme could have an important role to play to assist the structuring 
of emerging industries brought about by constructive and transparent engagement of the different 
interest groups. The lack of this approach has been identified as a main hurdle in previous efforts to 
conduct large-scale de-bushing. 

 
15. The building materials value chain of encroacher wood is small not well developed. As far as could 

be ascertained, only one formal outlet, Pupkewitz Megabuild, sells farm-made fence droppers and 
then only in one branch, serving mainly a high-density residential suburb of Windhoek with a lot of 
informal building activity. The use of farm-made fence droppers and posts on farms is huge but no 
production estimate could be made. Apparently, only one farmer uses encroacher wood very 
imaginatively to produce high-value gardening products such as bedding edgings, decorative mulch, 
and compost etc., sold informally to various town-based nurseries. There is also big interest in 
producing chip wood products but wood quality and security of supply are issues that deter 
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investment. This budding industry certainly has huge expansion potential (including producing for 
export) and is in dire need of stimulation (e.g. spreading the message of its potential), support (e.g. 
with labour arrangements and standardisation of products/product quality) and direction (e.g. 
innovative design of products). 

 
16. A formal value chain to use encroacher wood in animal feeds does not exist in Namibia, probably 

because the main biochemical component of wood, lignin is completely indigestible, with countless 
scientific studies that elaborate this characteristic. Yet, farmer claims that home-ƳŀŘŜ άōǳǎƘ ŦŜŜŘέ 
helped them sustain their animals during a drought or other lean times are legion. None have come 
to the stage of formal marketing, though some farm recipes are sold amongst farmers. One product, 
ά.ƻǎƪƻǎέΣ ƛǎ ƛƳǇƻǊǘŜŘ ŦǊƻƳ {ƻǳǘƘ !ŦǊƛŎŀ ōǳǘ ƛǎ ƳƻǊŜ ŜȄǇŜƴǎƛǾŜ ǘƘŀƴ ƭǳŎŜǊƴŜ ǇŜƭƭŜǘǎ ǿƘŜƴ ǎƻƭŘ ƛƴ 
formal outlets. This value chain needs further investigation of successful case studies to identify 
under what conditions wood products could be used gainfully to enhance animal nutrition. 

 
17. The baseline report makes some general recommendations pertaining to: 

o. The naming of the Programme 
p. The applicability of the Soil Conservation Act to the whole country 
q. The structuring of maturing industries and the taking of entrepreneurial risks 
r. ¢ƘŜ ǇƻǘŜƴǘƛŀƭ ƻŦ ōǳǎƘ ŎƻƴǘǊƻƭ ǘƻ ŎƻƴǎƛŘŜǊŀōƭȅ ƛƴŎǊŜŀǎŜ ǘƘŜ άŀǾŀƛƭŀōƛƭƛǘȅέ ƻŦ ŦŀǊƳ ƭŀƴd to all those 

who wish to farm 
s. Suggestions on the location of pilot areas, and 
t. The need for the De-Bushing Programme to link budding wood-based industries to the SME-

supporting sector. 
Recommendations end with 31 specific suggestions cropped from the text of the document. 

 
18. The baseline report closes with a table of Programme performance indicators that are quantified, 

motivated and refer the reader to the relevant discussion in the text. 
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Brief Terms of Reference 
 
The baseline data and information to be generated by this consultancy includes the following: 
 

1 Scope of bush encroachment and de-bushing in Namibia 

It is of utmost importance to have a baseline of the current bush encroachment situation and de-
bushing activities, both in quantity and quality terms. The information /  data required include: 
o agricultural output /  productivity of farmland concerned 
o scope of bush encroachment in Namibia (e.g. area size, number of households) 
o quality and reliability of data available 
o extent of de-bushing activities (area size; no of organisations /  individuals involved) 
o comparison of de-bushing categories, e.g. labour intensive, mechanized, chemical, 

commercial/communal. 
The analysis should result in a recommendation /  assessment of potential priority pilot areas for the de-
bushing programme be it geographical, sectoral or otherwise. 
 

2 Policy and Institutional framework for de-bushing 

Bush encroachment and de-bushing has been a topic of considerable political prominence for many 
years. A policy and institutional framework has (been) developed over time. The enabling framework 
needs to be reviewed and possibly complemented and/or enhanced. Information /  data required 
include: 
o Availability of a National Policy on bush encroachment a/o de-bushing or sector policies that impact 

on bush encroachment a/o de-bushing  (update of 2011 compilation and assessment; focus on need 
for enhancement a/o enforcement a/o alignment of sector policies) 

o Availability of a National Strategy, Support Programme a/o Incentive Scheme for bush 
encroachment a/o de-bushing 

o Availability of a National Coordinating Body and or other institutional arrangement addressing the 
bush encroachment and de-bushing sector. 

The analysis should result in recommendation regarding enhancement of the policy, support and 
institutional environment. 

 
3 Promotion and support schemes for de-bushing 

Future support to de-bushing will centre around an envisaged De-bushing Advisory Service. As a starting 
point it is important to know about current support schemes, and the level of utilization. Required 
information/data include: 
o Availability of advisory services, and their level of their utilization (no of communal/commercial 

farmers Χύ 
o Availability of advisory a/o support packages tailored to the needs of defined target groups (e.g. 

commercial/communal; cattle incl. game farming; wider resource utilization ΧύΣ and their level of 
utilisation 

o Availability of financial support programmes /  incentive schemes for de-bushing, and the level of 
their utilization (No of farmers using financial support schemes Χύ 

o Bush Expert Decision Support System: level of utilization (current No of users /  accesses) and 
financing strategy /  basis.  
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The analysis is meant to result in parameters for the institutional and operational design of the DAS. 
 

4 Value chains for bush/biomass  

Acknowledging the cost level of de-bushing of farmland, bush utilisation opportunities are seen as the 
potential trigger to mobilise large scale de-bushing programs. Thus, the identification of viable /  feasible 
value addition opportunities are critical. Information /  data required include the following: 
 
o Real cost of de-bushing according to categories, taking into consideration economies of scale 
o Previous trials of biomass based value addition opportunities in Namibia 
o Current value addition opportunities that are under consideration /  research 
o Existing and commercially viable value chains 
o Potential a/o future value addition opportunities under consideration of int. experiences 
o No of female /  male farmers/workers involved biomass value chains. 
The analysis is meant to lead into a list of priority value addition opportunities and supporting value 
chains that are likely to be viable in the very specific Namibia environmental and socio-economic and 
geographical context.  
 

5 Output/ Deliverables 

The consultant is expected to document the results of the systematic review in the form of a baseline 
report, focusing on the above mentioned baseline information but also producing resulting strategic 
recommendations as well as recommendations on how to monitor the progress of the program 
according to the indicators mentioned. 
 
The document will also: 
 
1. Identify risks and impacts (if any) and the source of information on which they are based. 
2. Take the cross sectoral character of the program into account and overview of the interlinkages 

between gender and HIV and Aids. 
3. Guide towards a lean but efficient M& E system including a critical review of the indicators originally 

proposed. 
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1. Introduction 
 
Few natural resources have such an advantage as bŀƳƛōƛŀΩǎ ŜƴŎǊƻŀŎƘŜǊ ōǳǎƘ ƻŦŦŜǊǎΥ ŜǾŜƴ ƛŦ ƛǘ ƛǎ 
extracted exploitatively, its consumption would still have beneficial effects on the environment and 
farming enterprises. bŀƳƛōƛŀΩǎ ŜƴŎǊƻŀŎƘŜǊ ōǳǎƘ ƎǊƻǿǎ άŦƻǊ ŦǊŜŜέΣ ǿƛǘƘƻǳǘ ŀ ŎŜƴǘΩǎ ƛƴǾŜǎǘƳŜƴǘΦ {ƛƴŎŜ ƛǘ ƛǎ 
ǎŜǾŜǊŜƭȅ ŘŀƳŀƎƛƴƎ ǘƻ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘΣ ŜȄǘŜƴǎƛǾŜ ƭƛǾŜǎǘƻŎƪ ŀƴŘ ƎŀƳŜ ŦŀǊƳƛƴƎ όάǊŀƴŎƘƛƴƎέύ ŀƴŘ 
ecotourism, it has an immense hidden cost, that of foregone production. If it is extracted from the 
rangeland in such a way that it never re-grows again, most every land user would be extremely happy. 
Its sustainable harvest, i.e. so that it re-grows again for a future, second harvest, would raise many a 
sceptical eyebrow in Namibia. Its extraction is also less inflation-prone than that of comparable fossil 
fuels. What a unique resource; what a unique business opportunity! 
 
Yet, few Namibian land users actually de-bush or control encroacher bush, let alone add value to 
extracted encroacher bush. Why not, if one need not worry about exploitation and could get rid of 
hidden costs? The answer to this conundrum has many facets, and the list below is by no means 
complete: 
o NamibiaΩǎ is a complacent society beholden to re-action rather than pro-action. ¢ƘŜ ŎƻǳƴǘǊȅΩǎ 

renewable energy sector is so poorly developed that one would think it is not blessed with ample 
renewable energy sources. The possibility to use encroacher bush for other purposes than farming, 
especially for electricity generation, would probably not have been seriously considered if the 
country, in fact the whole SADC region, would not be facing a dramatic power shortage. 
Complacency dovetails with resistance to forego some short-term gain for longer term 
sustainability. 

o .ǳǎƘ ŜƴŎǊƻŀŎƘƳŜƴǘ ƛǎ ŀ ǎƭƻǿΣ ǎǇƻǊŀŘƛŎ ǇǊƻŎŜǎǎΦ Lǘ ƘŀǇǇŜƴǎ άǳƴŘŜǊ ǘƘŜ ǊŀŘŀǊέ ŦƻǊ ŀ ƭƻƴƎ ǇŜǊƛod of 
ǘƛƳŜΣ ǎƻ ƛǎ ŘƛŦŦƛŎǳƭǘ ǘƻ ǊŜŀƭƛǎŜ ŀǎ άŘŀƴƎŜǊƻǳǎέΦ .ŜŎŀǳǎŜ ƛǘ ƛǎ ǎǳŎƘ ŀ ƎǊŀŘǳŀƭ ǇǊƻŎŜǎǎΣ ŦŀǊƳŜǊǎ ŦƛƴŘ ƛǘ 
easy to adjust to it over time, avoiding or delaying expensive emergency reactions. One learns to live 
with bush encroachment. 

o So far, the problem Ƙŀǎ ōŜŜƴ ƻƴŜ ƻŦ bŀƳƛōƛŀƴ ƭŀƴŘ ǳǎŜǊǎΦ 9ƴŎǊƻŀŎƘŜǊ ōǳǎƘ ƛǎ ŀ άǇǊƻōƭŜƳέ ǘƻ ŦŀǊƳƛƴƎ 
and not a business opportunity for industries other than agriculture. A mind-set shift is needed from 
ϦǘƘƛǎ ƛǎ ƴƻǘ ƻǳǊ ǇǊƻōƭŜƳ ōǳǘ ǘƘŀǘ ƻŦ ŦŀǊƳŜǊǎέ ǘƻ άǘƘƛǎ ƛǎ ŀ ōǳǎƛƴŜǎǎ ƻǇǇƻǊǘǳƴƛǘȅ ŦƻǊ ƳŜέΦ 

o Control of encroacher bush costs a lot of money, which farmers operating in an arid, perceived 
hostile, highly variable and unpredictable environment are very reluctant to spend. Usually, as long 
as it rains άenoughέ, farmers manage to scrape by without addressing encroacher bush on large 
areas. Effective bush control measures would have to be applied to thousands of hectares, not just 
on a small scale! 

o For farmers, it was until recently (about 2009) cheaper to buy a new farm than to control 
encroacher bush on their own farm. The encroachment problem was often side-stepped by 
acquiring new land and selling encroached land to others, often newcomers to farming and 
DƻǾŜǊƴƳŜƴǘΩǎ ǊŜǎŜǘǘƭŜƳŜƴǘ ŀƎŜƴŎƛŜǎΦ Only recently have these economics turned around, with a 
vengeance! Price relations have changed such that in 2014, the sale of one ox pays for bush control 
on 23 hectares (applying bromacil manually at 2 kg/ha in the Grootfontein district and beef prices of 
N$29/kg carcass mass) whereas it paid for only 5 hectares of bush control in 19931.  

o Those farmers who control bush often find that they do not have enough resources left to buy 
additional livestock needed to harvest the extra grass produced. In the Grootfontein district for 
example, chemical bush control increases the carrying capacity of natural rangeland from 20.4 

                                                           
1 : ZENSI, P., 2014. Increasing livestock production to attain a higher profit in Namibian rangelands. Proceedings of the 18th Namibian Rangeland 
Forum p. 9, Gobabis, Namibia. 
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ha/Large Stock Unit (LSU) to 9.6 ha/LSU, increases beef production from 6.5 kg/ha to 13.9 kg/ha and 
increases profit from beef by N$67/ha/year, but it costs N$283/ha to acquire the extra cattle! Some 
farmers cannot afford to stock up after de-bushing, thus are unable to recover the expense of initial 
bush control. Generally, financial incentives offered so far are perceived as not attractive enough to 
support bush control and wood extraction. 

o Very few farmers and institutions have tried adding value to extracted encroacher bush because this 
costs even more money, at least initially. Bush utilisation would take some research and 
development, which is comparatively expensive and an additional burden on entrepreneurs. Due to 
bŀƳƛōƛŀΩǎ ǎƳŀƭƭ ǇƻǇǳƭŀǘƛƻƴΣ ǘƘŜ ƛƴƭŀƴŘ ƳŀǊƪŜǘ ƛǎ ǎƳŀƭƭΣ ƴƻǘ ǾŜǊȅ ǎƻǇƘƛǎǘƛŎŀǘŜŘ ŀƴŘ ŘƻŜǎ ƴƻǘ ƻŦŦŜǊ 
many opportunities to sell bush products. ¢ƘŜ άǇǳƭƭΩ ŦŀŎǘƻǊ ǘƘŀǘ ǎƘƻǳƭŘ ŜƴŎƻǳǊŀƎŜ ǿƻƻŘ ŜȄǘǊŀŎǘƛƻƴ 
and a value-addition mind set is thus poorly developed. This is exacerbated by the poorly organised 
supply side of bush as very few large scale, successful bush extraction operations exist in Namibia. 

o Economies of scale at the national and regional level and disorganisation on the supply side would 
remain a challenge to rapidly expanding production of bush products and recovery of start-up costs. 
At the same time, economies of scale at the land user level make the implementation of bush 
control and value addition prohibitively expensive, especially with poor value chain support. 

o In communal areas, the wood of encroacher and other bush is used extensively for a variety of 
purposes so that landscape-level de-bushing programmes are not desirable. In fact, bush around 
some larger settlements has become depleted. 

Č Government has until recently not seriously considered assisting commercial farmers to control 
bush. After all, their inappropriate land use was perceived to contribute to the problem, so why 
would anyone else but themselves have to address it? 

 
The challenge to the De-Bushing Programme is thus to facilitate this mind-ǎƘƛŦǘ ŦǊƻƳ άǇǊƻōƭŜƳέ ǘƻ 
άƻǇǇƻǊǘǳƴƛǘȅέΦ Thus, one of the prime objectives of the De-Bushing Programme is to explore and 
encourage the utilisation of and value addition to encroacher bush wood in various value chains; 
encouraging bush harvest on farms (commercial and communal) in an ecologically sensible manner that 
leads to improved rangeland condition, increased animal productivity and enhances eco-tourism. This 
cannot happen without expanding the capacity of land users and the country to harvest and utilise 
encroacher bush, serving them with sound technical advice, organising the supply of bush, 
implementing a single coordinating body that encourages, harmonises and facilitates, identifies gaps 
and mobilises resources, etc. The De-Bushing Programme seeks to optimise the enabling policy and 
institutional framework that regulates, organises and supports this nascent industry and boosts 
promotion and support schemes.  
 
This baseline report seeks to establish the situation on the ground in terms of bush control and value 
addition at the start of the operational phase of the De-Bushing Programme in September 2014. 
bŀƳƛōƛŀ ƛǎ ǎǘƛƭƭ ƛƴ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ ōǳƛƭŘƛƴƎ ŀƴ άƛƴŦƻǊƳŀǘƛƻƴκǎǘŀǘƛǎǘƛŎǎ ƎŀǘƘŜǊƛƴƎ ǎŜŎǘƻǊέ ŀƴŘ Ƴŀƴȅ ǎǘŀǘƛǎǘƛŎǎ 
that could have been useful were virtually impossible to collect in the timeframe of this report. In the 
course of gathering relevant information, many opportunities for fruitful engagement were identified 
and these are mentioned to assist the Project Team in their further course of action. Also, the author 
tried to put things into a broader perspective based on the prevailing sentiments to point out further 
opportunities or potential hurdles, but this is obviously subjective and open to interpretation. It is hoped 
that this broader interpretation of the Terms of Reference will be a useful tool for the Project Team. 

1
.  In

tro
d

u
c
tio

n
 

 



Baseline Assessment for the De-Bushing Programme in Namibia  3 
 

2. Methodology 
 
The methodology employed to execute this baseline assessment included three major activities: 

i. Review of the relevant literature formed the backbone of the information collected. The 
Programme Team was very helpful in supplying relevant literature (see also: App. I). 

ii. Interpretation of this information, its relevance and inter-connectedness, stakeholder 
perceptions and newest developments were then established by face-to-face interviews with 
selected stakeholders or their designated representatives (App. II). While much effort was 
expanded to personally interview all relevant stakeholders, this is nigh impossible. Typical 
scheduling limitations and tight project deadlines restricted the list of stakeholders interviewed 
personally to those listed in App. II. In addition, e-mailed communications with these and other 
stakeholders were also conducted but are not listed. Often, stakeholders imparted confidential 
information and thus not all pieces of important information in the text are referenced to 
individually identified stakeholders. 

iii. A rapid survey of bush encroachment control was conducted amongst the farming community 
(commercial and communal) to get more information on the extent of de-bushing on Namibian 
farms. A questionnaire was designed (App. III) and advertised repeatedly in print, radio and 
electronic media. It was included in ǘƘŜ нт !ǳƎǳǎǘ нлмп ŜŘƛǘƛƻƴ ƻŦ bŀƳƛōƛŀΩǎ ƭŀǊƎŜǎǘ Řŀƛƭȅ 
ƴŜǿǎǇŀǇŜǊ ά¢ƘŜ bŀƳƛōƛŀƴέΣ ƻŦ ǿƘƛŎƘ ǿŜŜƪŘŀȅ ŜŘƛǘƛƻƴǎ ǎŜƭƭ ŀǇǇǊƻȄΦ рлΣллл ŎƻǇƛŜǎΣ ŀƭƻƴƎ ǿƛǘƘ ŀƴ 
explanatory, technical article on bush control in Namibia, in English. The questionnaire was 
bound into the {ŜǇǘŜƳōŜǊ ƛǎǎǳŜ ƻŦ ǘƘŜ ƳƻƴǘƘƭȅ Ǝƭƻǎǎȅ ƧƻǳǊƴŀƭ ά!ƎǊƛCƻǊǳƳέ ƻŦ ǿƘƛŎƘ пΣтлл 
copies are distributed country-wide each month along with an explanatory, technical article on 
bush control, in Afrikaans. The AgriForum gets sent to all registered members of the Namibian 
Agricultural Union (NAU) and is on sale in bookshops and stores with an agricultural focus. The 
questionnaire was also placed on the websites of the NAU and The Namibian newspaper and 
this was advertised repeatedly, amongst others via the e-mail messaging service of the NAU that 
gets sent out to several thousand e-mail addresses each week.  The questionnaire was sent via 
e-mail personally ǘƻ ŀƭƭ ŎƘŀƛǊǇŜǊǎƻƴǎ ƻŦ ǘƘŜ тн ǊŜƎƛƻƴŀƭ ŀƴŘ ƭƻŎŀƭ ŦŀǊƳŜǊǎΩ ŀǎǎƻŎƛŀǘƛƻƴǎ όC!ύ 
registered with the NAU, with the request to please distribute is to FA members. Finally, 
personal interviews were aired repeatedly in late August and early September 2014 over four 
radio stations (English, Afrikaans and German services of the NBC and Hitradio) to explain the 
De-Bushing Programme and alert farmers to the questionnaire. The intention is also to give this 
audience feedback on the results of the survey once this baseline assessment is concluded 
successfully. 

 
This information was processed, assessed and compiled into the report in front of the reader now. 
Information was exchanged with the Programme Team and progress reported on a weekly basis, 
ƳŜŜǘƛƴƎ ƛƴ ά.ǳǎƘ IƻǳǎŜέ ƛƴ ф IŀȅŘƴ {ǘǊŜŜǘΣ ²ƛƴŘƘƻŜƪ ²ŜǎǘΦ !ǘ ƭŜŀǎǘ ǘƘǊŜŜ ŘǊŀŦǘ ǊŜǇƻǊǘǎ ǿŜǊŜ ŜŘƛǘŜŘ 
and streamlined in countless meetings with the Programme Team and its members, especially the Team 
Leader, Mr. Frank Gschwender. At this stage it is appropriate to thank the Programme Team for their 
time and extremely valuable inputs into this report!  
 
LŦ ǊŜŦŜǊŜƴŎŜ ƛǎ ƳŀŘŜ ƛƴ ǘƘŜ ǘŜȄǘ ǘƻ άŀƴŜŎŘƻǘŀƭέ ŜǾƛŘŜƴŎŜΣ ǘƘƛǎ ƛƴŘƛŎŀǘŜǎ ŀ Řŀǘŀ ƎŀǇ ǘƘŀǘ ǎǳōǎŜǉǳŜƴǘ ŘŜǘŀƛƭ 
studies should attempt to close, if relevant to the Programme. 
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3. The extent of bush encroachment and de-bushing in Namibia 
 

3.1 Extent of bush encroachment in Namibia 

ά.ǳǎƘ ŜƴŎǊƻŀŎƘƳŜƴǘέ refers to the thickening of indigenous woody plants in savanna and woodland 
vegetation types. ¢ƘŜ ƻŦŦŜƴŘƛƴƎ ǿƻƻŘȅ Ǉƭŀƴǘǎ ŀǊŜ ƛƴŘƛƎŜƴƻǳǎ ŀƴŘ ƴƻǘ ŀƭƛŜƴǎΣ ǘƘŀǘΩǎ ǿƘȅ ǘƘŜȅ ǎƘƻǳƭŘ ōŜ 
ǘŜǊƳŜŘ άŜƴŎǊƻŀŎƘŜǊǎέ ŀƴŘ ƴƻǘ άƛƴǾŀŘŜǊǎέΦ An often-used thumb rule (De Klerk, 2004) states that if the 
numerical density of 1.5 m-high bush equivalents (BE) exceeds twice the average annual rainfall (in mm), 
the area is bush-encroached. For example, the average bush density in an area that receives 300 mm of 
rainfall p.a. over the long term should not exceed 600 BE/ha. The woody component could be comprised 
of: 
o 1,200 dwarf shrubs of average height 75 cm, i.e. 1 dwarf shrub = 75 cm height = ½ BE or  
o 600 bushes of 1.5 m height or  
o 200 trees of 4.5 m height, i.e. 1 tree = 4.5 m height = 3 BE or 
o any combination thereof.  
Importantly, the bush density should not be the same all over the landscape. Rather, the average 
density should comprise thicker patches of dense bush and more open patches with less bush and 
contain a diversity of woody species of different sizes and ages. 
 

 
Picture 1: Rangeland that is bush-encroached in the Grootfontein district 
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Picture 2: Rangeland that is not bush-encroached 

 
Bush encroachment can potentially affect all areas of Namibia but the 16% of the land surface that is 
hyper-arid: the climatic (Namib) or saline (Etosha) desert. 84% of Namibia is composed of savanna and 
woodland vegetation types that are characterised by a continuous herbaceous layer dominated by 
grasses in a competitive balance with a broken (fragmented) woody layer. These vegetation types are 
inherently prone to bush thickening and encroachment. In woodlands, woody plants tend to be denser 
and taller than in savannas.  
 
There is an inherent ecological, successional tendency of the woody layer to densify from an open 
savanna towards denser woodland and eventually, into a (sub-humid or equatorial) forest if the 
competitive balance between herbaceous and woody plants are disrupted. In other woǊŘǎΣ άōǳǎƘ 
ŜƴŎǊƻŀŎƘƳŜƴǘέ ƛǎ ŀ ƴŀǘǳǊŀƭ ǇǊƻŎŜǎǎΦ Lƴ ǇǊƛǎǘƛƴŜ ŜƴǾƛǊƻƴƳŜƴǘǎΣ ǘƘŜ ŜȄǇŀƴǎƛƻƴ ƻŦ ǘƘŜ ǿƻƻŘȅ ŎƻƳǇƻƴŜƴǘ ƛǎ 
contained by low or variable rainfall, infertile or shallow soil, regular high-intensity fires and intense 
ōǊƻǿǎƛƴƎ ǇǊŜǎǎǳǊŜΦ aŀƴΩǎ ƛƴǘŜǊŦŜǊŜƴŎe is reducing the effectiveness of some of these wood-containing 
forces (especially fire and browsing pressure) and adds new drivers that favour woody expansion. In 
Namibia for example, over-reliance on grazing livestock species and non-adaptive grazing methods 
weaken the grass sward and its competitive ability to contain the woody (browse) component. Fire is 
still seen as a destructive force that has to be eliminated, thus facilitating the expansion of the woody 
component. More recently, environmental pollution has raised atmospheric carbon dioxide levels that 
άŦŜǊǘƛƭƛȊŜέ ǿƻƻŘȅ Ǉƭŀƴǘǎ όǇǊŜŘƻƳƛƴŀƴǘƭȅ ƻŦ ǘƘŜ /3-photosynthetic type in Namibia) at the expense of the 
grasses (predominantly of the C4-photosynthetic type in Namibia). In short, natural and man-made 
forces increasingly gang up on grasses and favour bush encroachment, or expansion of woody plants 
into areas (large) and patches (small) where they did not occur in recent history. 
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3.1.1 Encroachment by indigenous woody plants 

Bush encroachment already occurred in Namibia in patches in pre-colonial times, but it accelerated 
quickly to the landscape level with technological advances ƛƴ ƭŀƴŘ ǳǎŜ ƳŜǘƘƻŘǎ ǎƛƴŎŜ ǘƘŜ мфплΩǎ 
(boreholes, fences and firefighting technology, primarily). It was recognised as a problem of national 
ǇǊƻǇƻǊǘƛƻƴ ƛƴ ǘƘŜ мфслΩǎΦ aǊΦ .ŜǎǎƛŜ .ŜǎǘŜǊΣ ŀ ǊŜǎŜŀǊŎƘŜǊ ƛƴ ǘƘŜ aƛƴƛǎǘǊȅ ƻŦ !ƎǊƛŎǳƭǘǳǊŜ (since retired), 
raised awareness of the problem to a new level and estimated in 1998/99 that 17.5 million hectares in 
Namibia were affected by bush encroachment2, recording maximum densities of 21,400 bush/ha. He 
excluded communal farming areas and the dwarf shrub savanna in southern Namibia from this estimate, 
although acknowledging that these areas were also affected.  
 
Mr. Nico de Klerk included some of these areas in his comprehensive overview of bush encroachment3, 
ǘƘǳǎ ǊŀƛǎƛƴƎ ǘƘŜ ŀǊŜŀ ŀŦŦŜŎǘŜŘ ǘƻ нс Ƴƛƭƭƛƻƴ ƘŜŎǘŀǊŜǎ ƻŦ άǿƻƻŘƭŀƴŘ ǎŀǾŀƴƴŀέ ƛƴ bŀƳƛōƛŀ ŀƴŘ ŎŀƭŎǳƭŀǘŜŘ 
an economic loss of N$700 million/year due to bush encroachment. He estimated bush density in 
bŀƳƛōƛŀΩǎ мр ƳŀƧƻǊ ŀƎǊƻ-ecological zones (AEZ) as follows: 
 

 
Chart 1: Bush density per agro-ecological zones 
 

 
This was measured in 2,267 plots country-wide. The dominant species in these plots were: 
 

                                                           
2 : BESTER, F.V., 1998/99. Major problem: bush species and densities in Namibia. Agricola 10: 1-3. 
3 : DE KLERK, J.N., 2004. Bush Encroachment in Namibia. Ministry of Environment and Tourism, Windhoek, Namibia. 
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Chart 2: Dominant woody species 

 
According to De Klerk (2004), the three most bush-encroached vegetation units were: 
o Tamboti woodlands were most densely encroached as 94% of plots contained > 2,000 bush/ha and 

were classified as άŘŜƴǎŜƭȅέ ƻǊ άǾŜǊȅ ŘŜƴǎŜƭȅέ ŜƴŎǊƻŀŎƘŜŘΣ  
o Karstveld, where 76-92% of plots had > 2,000 bush/ha and 
o tree savanna and woodlands, where 78% of plots had > 2,000 bush/ha.  
The three least encroached vegetation units were: 
o Acacia hilly shrubland and inselbergs of the western escarpment and Namib desert, where only 15% 

of plots had > 2,000 bush/ha,  
o shrubland of the central escarpment, where only 23% of plots had > 2,000 bush/ha and  
o Burkea/Baikiaea woodlands, where only 39% of plots had > 2,000 bush/ha.  
 
He calculated that 80-85% of the density distribution of bush on a macro-scale was the result of rainfall, 
with geology, terrain and soil contributing most of the remaining 15-20%. Already at that stage, De Klerk 
ŎƻƴŎƭǳŘŜŘ ǘƘŀǘ άŀǇǇǊƻȄƛƳŀǘŜƭȅ ул҈ ƻŦ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀ Ŏƻƴǘŀƛƴǎ ƳƻǊŜ ǘƘŀƴ 1,000 bushes per hectare and 
ƛǎ ǎǳōƧŜŎǘ ǘƻ ƘǳƎŜ ƭƻǎǎŜǎ ƛƴ ƭŀƴŘ ǇǊƻŘǳŎǘƛǾƛǘȅέΦ It affected 65,000 communal households and 6,283 
commercial farmers and their farm workers. 
 
More recently, Mr. Leon Lubbe quantified the areas in south-eastern Namibia affected by bush 
encroachment4. He is still busy with an assessment of south-western Namibia but already it looks like 
the whole of the karooid dwarf shrub savanna in southern Namibia is affected by bush encroachment, 
with densities as high as 18,000 bush (mainly Rhigozum trichotomum) being recorded per hectare. Two 
or three of these dwarf shrubs are equivalent to one BE so that 18,000 dwarf shrubs/ha translate into 
about 9,000 BE/ha which is 30 times more than the average annual rainfall. The average bush 
encroachment would be much less than this extreme level, but still considerably more than twice the 
ŀǾŜǊŀƎŜ ŀƴƴǳŀƭ ǊŀƛƴŦŀƭƭ όǘƘŜ άƴƻǊƳέ ŀōƻǾŜ ǿƘƛŎƘ ŀ ǊŀƴƎŜƭŀƴŘ ƛǎ ŎƻƴǎƛŘŜǊŜŘ ōǳǎƘ-encroached). 
 

                                                           
4 : LUBBE, L.G., 2013. Potential carrying capacity in northern and south-eastern Namibia adjusted to bush density. Agricola 23: 20-24. 
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These estimates still exclude most parts of the northern communal areas (NCA), probably 25% of 
bŀƳƛōƛŀΩǎ ƭŀƴŘ ǎǳǊŦŀŎŜΦ bƻ landscape-level estimate of bush encroachment in the NCA is available, 
despite the fact that woodiness in Namibia increases from south-west to north-east.  
Rothauge recently measured on average 4,292 BE/ha (equivalent to 10 x average annual rainfall) on 
eight sites in the NCA, varying from 2,366 BE/ha in the drier, western Kaokoveld (equivalent to 8 to 10 x 
average annual rainfall) to 5,157 BE/ha in the moister, eastern Kalahari Sand Plateau in the Kavango 
region (equivalent to 7 to 9 x average annual rainfall) as part of a Millennium Challenge Account 
Namibia (MCA-N) project5. Alarmingly, he also recorded an average of 4,246 woody seedlings/ha, 
indicating that the next generation of woody plants is ready to augment or replace the current woody 
generation if conditions are conducive. He also recorded that the dry yield of wood more than 2 cm in 
diameter was about 18.5 tons/ha on average across these eight NCA sites. In the Zambezi region, 
probŀōƭȅ bŀƳƛōƛŀΩǎ Ƴost wooded area, Rothauge6 measured an average of 8,007 BE/ha (equivalent to 
12 x average annual rainfall) on two sites, plus 1,125 woody seedlings/ha and a dry wood (> 2 cm 
diameter) yield of 31.0 t/ha on savanna and 182.7 t/ha on forested transects. 
 
Anecdotally, only the arid karooid veld in the far south-west (but outside the winter-rainfall Sperrgebiet 
desert), central Damaraland vegetation and far-eastern Bushmanland is not bush-encroached. These 
statistics (Table 1) indicate that at least 90% of NamibiŀΩǎ karooid, savanna and woodland areas7 are 
affected by bush encroachment, where bush is denser (numerically) than 2 x average annual rainfall. The 
encroached area thus represents at least 75% ƻŦ bŀƳƛōƛŀΩǎ ƭŀƴŘ ǎǳǊŦŀŎŜ; roughly 62 million hectares. 
Therefore, there is hardly a rural household that is not affected by bush encroachment. Unfortunately, 
too little of this estimate is based on systematically collected, really measured data and too much on 
expert opinion. 
 
Table 1: Development of bush encroachment assessments in Namibia over time 

Year Author Area affected 
(ha) 

Regions affected Max. bush density 

1998/99 Bester 17.5 million Commercial farming areas north of 
Rehoboth 

21,400 bush/ha 

2004 De Klerk 26 million Commercial farming area north of 
Rehoboth plus northern Kunene  

10,000 bush/ha 

2013 Lubbe n/a South-eastern Namibia 18,000 bush/ha 

2014 Rothauge 8 sites Kunene to Kavango regions 2,366-5,157 BE/ha 

2014 Rothauge 2 sites Zambezi region 8,007 BE/ha 

 
Obviously, there are degrees of bush encroachment and not all areas are affected equally. The severity 
of negative impacts on grazing, accessibility and groundwater recharge and positive impact on wood 
yield depends not only on bush density but also on species and thorniness. The map8 below classifies 
bush encroachment in the main affected areas by species and density and was compiled by Bester in 
1990: 
 

                                                           
5 : ROTHAUGE, A., 2014. Baseline Survey of Animal Nutrition in the Northern Communal Areas of Namibia. Final report, Millennium Challenge 
Account Namibia, Windhoek, Namibia. 
6 : ROTHAUGE, A., 2014. Ecological Studies at two Quarantine Stations in the Zambezi Region. Final report, Millennium Challenge Account 
Namibia, Windhoek, Namibia. 
7 Υ мс҈ ƻŦ bŀƳƛōƛŀΩǎ ǎǳǊŦŀŎŜ ŀǊŜŀ ƻŦ уноΣсул ƪƳ2 is desert. The remaining 84% are karooid, savanna and woodland vegetation types prone to 
bush encroachment. 
8 : BESTER, F.V., 1998/99. Ibid. 
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Figure 1: .ŜǎǘŜǊǎΩǎ bush encroachment map 

 
Based on this rather outdated map, a more qualified assessment of bush encroachment would estimate 
that, for example, an average Dichrostachys cinerea bush in the Tsumeb area (the most severely 
affected region indicated on the map, indicated in dark green) is about 3 m tall, i.e. equivalent to 2 
standardised BE. At an average density of 8,000 Dichrostachys cinerea bushes per hectare in this area, 
the average bush density is 16,000 BE/ha which is 27 times the average annual rainfall of 550-600 mm 
and represents very severe encroachment. In contrast, average bush density in southern Namibia is only 
2,500 Rhigozum trichotomum bushes per hectare (light blue area on the map). Since Rhigozum 
trichotomum bushes seldom reach 1 m in height, two such bushes would equal 1 BE and thus 2,500 
Rhigozum trichotomum bushes/ha equal only 1,250 BE/ha. This is however still about 10 times the 
average annual rainfall of 100-150 mm and thus quite a severe infection. In fact, some ecologists would 
argue that 10 x bush encroachment in an arid area is just as bad as 27 x bush encroachment in a sub-
humid area. 
 
This approach was followed by Lubbe (2013). He calculated the following bush encroachment classes for 
northern and central Namibia ōŀǎŜŘ ƻƴ .ŜǎǘŜǊΩǎ мффл ƳŀǇ and related them to the carrying capacity 
map of 2003, as follows: 
 
Table 2: Bush encroachment classes 

Bush density (BE/ha) deduced from Bester (1990) Productivity related to 2003 carrying capacity 

< 900 100% 

901-3,500 90% 

3,501-6,100 70% 

6,101-8,700 40% 

8,701-11,300 20% 

> 11,301 10% 
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This is instructive as it shows clearly that the decline in grazing capacity in response to increasing bush 
density is exponential; slow at lesser densities and declining rapidly at higher densities. This specific 
application of this approach is limited because it is still based on the outdated survey of Bester (1990) 
and misleading in that it compares bush density to the carrying capacity of a single year, when carrying 
capacity actually varies greatly from year to year due to fluctuating rainfall. The 2002/03 rainy season, 
the basis of the 2003 carrying capacity map, was above-average in northern and average in central 
Namibia. But it is a promising approach that still needs to be improved and fine-tuned by the De-Bushing 
Programme. 
 
Most of the easily-encroaching woody species are hardwood species. Anecdotal observations and 
scientific surveys indicate that national parks and conservancy areas are just as much affected as 
commercial and communal ranching areas. This implies that all these different land uses facilitate the 
thickening of indigenous woody plant species; so there must be common drivers involved. This has 
implications for bush control, as common drivers and processes mean that similar control methods can 
be used across different land use systems in Namibia. 
 
Why such alarm over a natural process that is merely accelerated by man? After all, most bush-
encroached areas are highly productive and fairly stable ecosystems that offer plentiful feed to browsers 
and protect themselves from fierce fires. If Namibia was not so reliant on grazing livestock (mainly cattle 
and sheep, but also equines), bush encroachment would presumably not matter much. However, bush 
encroachment can reduce the grass-ōŀǎŜŘ ŎŀǊǊȅƛƴƎ ŎŀǇŀŎƛǘȅ όάƎǊŀȊƛƴƎ ŎŀǇŀŎƛǘȅέύ ǘƻ ƭŜǎǎ ǘƘŀƴ ƻƴŜ-tenth 
of the original, resulting in severe losses to individual ranchers and the nation as a whole. The loss of 
grazing capacity is due to overwhelming bush competition that reduces grass yield per se as well as 
changing the botanical composition of the grass sward towards more xerophytic, less productive, 
palatable, nutritious and resilient grass species. Changes in the grass sward are exacerbated by the 
inappropriate grazing methods practised for decades now in both commercial and communal ranching 
areas.  
 
The newly-formulated National Rangeland Management Policy and Strategy9 (chapter 4.2, Annexure B: 
The economics of good rangeland management) puts the direct losses due to the bush 
encroachment/weakened grass sward complex at N$1.4 billion each year (updated to N$1.6 billion in 
the STEAG study of 2013). In a country where more than 70% of the population depends on agricultural 
(mainly livestock) production, this is a huge driver towards poverty! The devastating environmental and 
indirect economic impacts of bush encroachment are well documented by De Klerk (2004). For example, 
bush encroachment reduces groundwater reserves and limits groundwater recharge and extraction 
rates10. This is a critical consequence for an arid country like Namibia. Bush encroachment and the 
associated pioneer-stage herbaceous layer are a sign that the landscape has become drier. Therefore, 
ŀǊǘƛŦƛŎƛŀƭ ŘǊƻǳƎƘǘ ŜǾŜƴǘǎ όάƳŀƴ-ƳŀŘŜ ŘǊƻǳƎƘǘǎέύ ǿƛƭƭ ōŜŎƻƳŜ ƳƻǊŜ ŦǊŜǉǳŜƴǘ and resilience to withstand 
harsh natural events (e.g. drought, out-of-season wildfires, termites, locusts and climate change events) 
decreases. Less measurable is the impact of bush encroachment on the tourism industry. Bush invasion 
and thickening changes the wide, open landscape that attracts tourists so much and reduces visibility 
(of, for example, game animals in protected areas) and biodiversity. So far, its impact on tourist arrivals 
has not been determined.  

                                                           
9 : MINISTRY OF AGRICULTURE, WATER AND FORESTRY, 2012. National Rangeland Management Policy (Part I) & Strategy (Part II): Restoring 
bŀƳƛōƛŀΩǎ wŀƴƎŜƭŀƴŘǎΦ tƻƭƛŎȅ ŘƻŎǳƳŜƴǘ ƻŦ a!²CΣ ²ƛƴŘƘƻŜƪΣ bŀƳƛōƛŀΦ 
10 Υ CǊŀƴƪ .ƻŎƪƳǸƘƭ ƻƴ ǘƘŜ άtƭŀǘǾŜƭŘ !ǉǳƛŦŜǊ {ǘǳŘȅέ ƻŦ нллфΣ ǊŜǇƻǊǘƛƴƎ ǘƻ ǘƘŜ a!²C; and 
CHRI{¢L!bΣ /ΦΣ WΦbΦ 59 Y[9wYΣ CΦ .h/Ya¯I[Σ .Φ ±!b 59w a9w²9 ϧ !Φ ah{¢9w¢Σ нлмлΦ Desk Top Study on the Effect of Bush Encroachment on 
Groundwater Resources in Namibia. GIZ-ǎǇƻƴǎƻǊŜŘ ŎƻƴǎǳƭǘŀƴǘΩǎ ǊŜǇƻǊǘΣ bŀƳƛōƛŀ !ƎǊƛŎǳƭǘǳǊŀƭ ¦ƴƛƻƴΣ ²ƛƴŘƘƻŜƪΣ bŀƳƛōƛŀΦ 
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The negative impact of bush thickening on biodiversity has also been well documented, in Namibia 
primarily by Dr. Dave Joubert of the Polytechnic. An example is the Cape vulture, now extinct in 
Namibia. It is a cliff-breeding vulture that nested only on the steep, rocky slopes of the Waterberg 
Plateau. It is also one of the heaviest vultures and needs to run some distance before it can take off and 
fly. The landscape around the Waterberg is one of the most densely encroached in Namibia, offering the 
Cape vulture too little open space to take off after landing. Thus, it was unable to feed on the animal 
carcasses littering ǘƘŜ ŀǊŜŀ ŀƴŘ ŘƛŜŘ ƻǳǘ ƛƴ ǘƘŜ ŜŀǊƭȅ нлллΩǎΦ LŦ ŜƴŎǊƻŀŎƘŜǊ ōǳǎƘ ƛƴ ǘƘƛǎ ƭŀƴŘǎŎŀǇŜ ƛǎ 
thinned, the re-introduced Cape vulture may again inhabit it with success. 
 
No-one has yet researched the growth rate of encroacher bush although Zimmermann & Joubert 
(2002)11 postulated that small bush may regenerate for a second harvest within 15-20 years, mature 
bush may regenerate within 50-70 years and large trees may take centuries to regenerate for a second 
harvest, which invariably would yield less than the first harvest. 
 
There is certainly a need for these assumptions and inferences relating to the extent of bush 
ŜƴŎǊƻŀŎƘƳŜƴǘ ƛƴ bŀƳƛōƛŀ ǘƻ ōŜ ǾŀƭƛŘŀǘŜŘ ōȅ άǊŜŀƭέ όǉǳŀƴǘƛǘŀǘƛǾŜƭȅ ƳŜŀǎǳǊŜŘύ Řŀǘŀ ŀƴŘ ǘƻ ōŜ ǳǇŘŀǘŜŘ ǘƻ 
cover the whole country. This is an area of applied research in which the De-Bushing Programme might 
assist as it feeds into the proposed bush information system. Too much of the perceived wisdom arises 
ŦǊƻƳ άŜȄǇŜǊǘ ƻǇƛƴƛƻƴέ ǊŀǘƘŜǊ ǘƘŀƴ ƘŀǊŘ ŦŀŎǘΦ ¢Ƙƛǎ ǇǊƻǇƻǎŜŘ ǊŜǎŜŀǊŎƘ ƻǾŜǊƭŀǇǎ ǿƛǘƘ ǘƘŜ a[wΩǎ ƴŜŜŘ ǘƻ 
establish a representative, accurate and credible grazing capacity data base (map) of Namibia for the 
purpose of determining fair and transparent land productivity values (another GIZ-supported 
programme). Preferably, a country-level assessment (by remote sensing techniques) should be accurate 
enough to identify high wood-yield sites on a small scale so that their wood yield can then be followed 
up and verified by local level methods. 
 
 

3.1.2 Encroachment by alien invasive woody plants 

Alien invasive woody plants are not usually included in the ǘŜǊƳ άōǳǎƘ ŜƴŎǊƻŀŎƘƳŜƴǘέ ōǳǘ ŀǊŜ ōǊƛŜŦƭȅ 
discussed here as they are important. The most widespread and dangerous alien invasive woody plant in 
Namibia is certainly Prosopis glandulosa12 and others of its 44 species and hybrids. Originally introduced 
to southern Africa from Central America as a fodder plant and sand binder in the late nineteenth 
century and by the German botanist Dinter to Namibia in 1912, it is nearly perfectly adapted to the 
demanding, hostile eco-physical conditions of the semi-arid savannas of south-western Namibia. It 
produces much valuable fodder in leaf and pod for livestock. It dominates native vegetation and 
transforms the entire landscape, altering the structure and functioning of ecosystems. It has invaded 
8,540 ha of riparian ecosystems (drainage lines), disturbed sites and human settlement areas in areas of 
less than 250 mm rain per year preferentially, but by no means exclusively. However, Prosopis invasion 
is scarce in areas of more than 400 mm/year and non-alkaline soils. This means that Prosopis can 
potentially invade 50,000 ha of high-potential, moist ecosystems in the two-thirds of Namibia that are 
arid (< 400 mm/year). This may be an exceedingly small area of the country but with immense rangeland 
and agronomic potential. Here, Prosopis may evapo-transpire more than 15% of the total water, 
seriously impact catchment water yield, choke river channels, drain scarce riverine wetlands and 
suppress native, diverse riverine vegetation. 

                                                           
11 : ZIMMERMANN, I. & D.F. JOUBERT, 2002. A crude quantification of wood that is and can be harvested from bush thickening species in 
Namibia. Proc. 1st National Forestry Research Workshop 9: 56-66, 12-13 March 2002, Ministry of Environment & Tourism, Windhoek, Namibia. 
12 : SMIT, P., 2005. Geo-Ecology and Environmental Change: An Applied Approach to Manage Prosopis-Encroached Landscapes in Namibia. PhD 
thesis, Faculty of Humanities and Social Sciences (Geography Department), University of Namibia, Windhoek, Namibia. 
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Prosopis yields very attractive hardwood to make rough furniture with (e.g. table tops, pillar casings). 
There is one factory near Leonardville that uses it, while charcoal is made of it in the Olifants river in 
southern Namibia. 
 
Other alien woody plants that occur in Namibia and have the potential to invade larger areas are the 
mimosine-ŎƻƴǘŀƛƴƛƴƎ άǿƻƴŘŜǊ ǘǊŜŜέ Leucaena leucocephala, widely planted on farms but not invasive 
on a large scale, and Lantana camara hybrids that seem to escape no further than from the urban 
garden into the suburbs. Various cacti (Opuntia) species readily become invasive, but can hardly be 
ŎƻƴǎƛŘŜǊŜŘ άǿƻƻŘȅέΦ !ǇŀǊǘ ŦǊƻƳ Prosopis, alien woody plants seem not to become invasive in Namibia 
easily. 
 
 

3.2 Extent of de-bushing activities in Namibia 

De-bushing and bush control activities on commercial farms and in communal areas of Namibia is not 
regulated by any specific law, although it should be guided by the principles of sustainable rangeland 
management as expounded in the National Rangeland Management Policy & Strategy of 2012. De Klerk 
(2004) made many sensible suggestions regarding regulating such activities in chapter 9 of his book. In 
ǘƘŜ ŦŀǊƳƛƴƎ ŎƻƳƳǳƴƛǘȅ ŀƴŘ ŎƘŀǊŎƻŀƭ ƛƴŘǳǎǘǊȅΣ ǊŜŦŜǊŜƴŎŜ ƛǎ ŎƻƳƳƻƴƭȅ ƳŀŘŜ ǘƻ ŘƻǊƳŀƴǘ ά.ǳǎƘ 
Encroachment ManageƳŜƴǘ wŜƎǳƭŀǘƛƻƴǎέΣ ōǳǘ ƴƻ-one has details thereof. In the MAWF, no-one in 
Forestry, Law Enforcement or Pasture Research has these regulations, currently or historically. Most 
probably, such regulations were proposed many years ago but never got off the ground. As far as 
farmers are concerned, their bush control activities are not subject to the Environmental Management 
Act no. 7 of 200713 unless an area 20 ha or more in extent is clear-cut to create a crop field (for which 
approval from the Directorate of Forestry is also required) or an area is especially sensitive 
environmentally. 
 
Just five years ago, it was cheaper in most areas to buy a new hectare of farm land than to de-bush an 
existing hectare. Farmers had little direct (short-term) economic incentive to de-bush. Lately, farm 
prices have escalated faster than de-bushing costs and it is (again) cheaper to control bush on your 
existing farm than to buy new/additional farm land. The cost structure of de-bushing has not changed 
materially from that provided in the local assessment study of 2012 (App. IV), although inflation at about 
6% p.a. has increased the stated costs by 10-15% across the board. It is the price of land that has 
increased much faster than inflation.  
 
Of course, over the longer term, it should always be more profitable to increase productivity on your 
own farm than to exchange a bush-encroached for an open farm. For farmers (in particular livestock 
ranchers) to take a long-term view requires a good understanding of the eco-biological processes 
underlying livestock production and a secure socio-political environment that promotes investment 
because it secures long-term returns on investments. The former could be promoted by improved 
training of and advisory services to farmers; the latter depends very much on the political climate in the 
country. Training in bush control could be presented at two levels, for the land owner/manager and for 
the farm worker: 
o Higher-level training (NQA level 4-5) on the principles of bush control and wood use for 

farm/reserve owners and managers, and 

                                                           
13 : MINISTRY OF ENVIRONMENT AND TOURISM, 2007. Guide to the Environmental Management Act No. 7 of 2007. Ministry of Environment & 
Tourism, Windhoek, Namibia. 
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o Hands-on, practical training (NQA level 2) in various bush control methods (e.g. chemical) and wood 
use for farm workers and field staff. 

 
To better determine the historical and current extent of bush control in Namibia, the baseline study 
investigated the sale of arboricides (chemicals that kill plants, specifically woody plants) and asked 
farmers directly how much bush they control, how and why (rapid survey detailed in chapter 2: 
Methodology).  
 

3.2.1 Sales of arboricide 

One measure of the extent of de-bushing in Namibia is the sale of arboricides by agricultural retailers 
(Agra, Ltd., KaapAgri) and by specialist bush control services (Meat Board of Namibia, Odusa Trading, 
Alex McDonald). Most aerial spraying services supply their own arboricides and do not make use of 
arboricides bought at agricultural retailers or the MBN. Exploring this avenue does not capture non-
chemical means of bush control and thus underestimates the area on which bush was controlled. 
 

 
Picture 3: Soil-applied arboricides a commonly used chemical bush control method 

 
The large South African-owned input supplier informed that their arboricide sales have slowed recently 
due to the competition of cheap Chinese arboricides distributed at cost by the MBN. In 2014, they sold 
11 different arboricides, containing a number of active ingredients and offered in a variety of 
formulations; as liquid or powder-based sprays or in pelleted format. Recent sales of arboricides by the 
MBN are as follows: 
 
Table 3: Sales of arboricides by MBN 

Year Liquids sold (l) Treatable area Solids sold (kg) Treatable area 

2012 2,600 at 2 l/ha = 1,300 ha 4,220 at 3 kg/ha = 1,407 ha 

2013 2,040 1,020 ha 2,225 742 ha 

2014 (extra-
polated) 

3,155 1,576 ha 2,350 783 ha 

3-yr average 2,598 1,299 ha 2,931 977 ha 
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