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Manual bush harvesting with axes and mechanised processing into wood chips, Otjozondjupa Region Namibia (Cheetah Conservation Fund)

Bush Thinning and Biomass Processing by Manual or Mechanised Means (u1#ie)

Bush Thinning

A 1agune

In Namibia, excess bush is harvested to reduce competition with other plants,
especially grasses. Bush can be thinned manually (e.g. with axes), semi-mechanised
(e.g. chainsaws) or fully mechanised (e.g. customised equipment). After cutting, the
bush is left to dry and then processed into chips or other products.

Bush thinning is carried out in Namibia to restore degraded rangeland by stimulating the re-
growth of grasses - which are suppressed by excess bush. About 30-45 million hectares are
affected by bush encroachment, and this affects biodiversity, groundwater recharge and the
carrying capacity of rangeland. There are many causes of bush encroachment, including
overgrazing and reduced frequency of wildfires. Most bush encroachment involves indigenous,
rather than invasive, species.
While natural transitions in the ecosystems may lead to reductions in bush encroachment,
active rehabilitation measures are required for the short-term improvements. This is an
absolute necessity for many farmers, who experience severe economic difficulties due to the
reduced productivity of their rangeland.
Bush control comprises responsive measures (bush thinning), follow-up measures (aftercare)
as well as preventative measures (good rangeland management). Since vast areas of
Namibian rangeland are heavily encroached by bush, the focus is currently on bush thinning.
This entails selective harvesting of bush. To determine the density of bush remaining after
thinning, a formula based on tree equivalent (TE) and average annual rainfall is used. One TE
is defined as a woody tree or bush of 1.5 metres in height.
As rule of thumb for attaining optimal bush density, about 30-35% of encroacher biomass
should be removed. This is based on research carried out mainly in South Africa, measuring
and comparing the re-growth after bush removal. Where too much bush was removed, this
often resulted in even heavier encroachment.
Bush thinning follows strict environmental guidelines set by the Directorate of Forestry (DoF)
through the Forestry Act and the Directorate of Environmental Affairs (DEA) through the
Environmental Management Act. This governs the equipment used (to avoid soil disturbance)
and the amount of bushes harvested (to achieve a healthy number of the desired bush
species). The amount of bushes to be harvested is determined by an expert and depends on
various factors.
While there is a lack of precise knowledge on the long-term effect of bush thinning, there is no
doubt that control has an overall positive effect on the savannah ecosystem in Namibia. The
needdis widely recognised among land owners and acknowledged on the national political
agenda.
T% render bush thinning economically feasible, value chains have been developed. Through
Erocessing and utilisation of the woody biomass, income can be generated. Processed bush
iomass can, for example in the form of chips, can be used for thermal and electrical energy
applications (e.g. local biomass power Elants or biomass boilers for industry). Currently two
such energy installations exist in Namibia, one at a local brewery and one at a local cement
factory. In addition, the national power utility NamPower currently considers the construction
of a 20-40 MW biomass power plant.
Other existing value chains include the production of charcoal, firewood, poles, as well as
bush -based animal feed. Further value chains under consideration include composite
materials, such as wood-plastic, as well as biochar.
Scientific observations have shown, that bush thinning requires regular follow-up. These
measures (“aftercare”) include the prevention of coppicing and re-growth. This can be
achieved by applying aboricides selectively to the cut stems, stem fires or the introduction of
browsers (e.g. goats). Research on the effectiveness and possible side effects of each of these
methods is limited.
A major challenge is the limited suitability of available machines. The process leads to high
wear and tear on the equipment (both harvesting and ?rocessing technology, (like chippers
and pelletisers), often rendering operations unprofitable. Research into, and development of,
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more suitable machinery is necessary. Other requirements are improved skills training and
continuous monitoring of the long-term effects on rangeland.

PR Lo : AN

Mechanised bush harvesting using a customised excavator with Manual bush cutting with axes (Cheetah Conservation Fund)
hydraulic shear. (Ohlthaver & List)
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Drawing of a bush harvesting site layout. The drawing depicts fully

mechanised bush harvesting and immediate processing into wood

chips. This set-up is most suitable for large-scale bush thinning, e.g. ﬁ—lf
for the purpose of supplying biomass in larger quantities. Such off-take . ) :
includes the potential export of bush in processed form (pelletsyor W W*] “NEHA 2 *}
energetic utilisation (e.g. local biomass power plants or biomass & ‘ D i
boilers in the industry). Currently two such energy solutions exist in
Namibia, one at a local brewery and one at a local cement factory.
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Note that a range of bush harvesting methods exist, ranging from fully g .

mechanised (as depicted) to manual bush harvesting (e.g. with axes). k %k é;_,smwmymm 15
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The bush harvesting process: \ e
Bushes are harvested selectively with and excavator, to which a LLUSTRATION 7 = PLANVIEW 0 HARWESTING SITE
hydraulic sheer cutter is attached. The biomass is stacked in rows and M e

left for drying some six to eight weeks (depending on weather

conditions). The biomass is then further processed with a chipper and Author: M.J. de Wet Pr. Eng., NRGen Advisors (Pty) LTD
collected with a trailer for further transport off the farm (e.g. to a

biomass power plant or industrial off-taker). As a rule of thumb, one

third of the standing biomass is removed, leaving two thirds standing.

Harvesting starts with smaller plants and then moves to larger ones,

cutting only plants with 15 centimetres of diameter or less (as per

Namibian forestry regulations).
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1. Bush harvesting/felling (¥ 19szasiaamm1udiiYear around)

2. Stacking (and drying) (s neszazIamIui Year around)

3. Feeding the chipping operation (% h9szaziaa/MmIud: Year around)
4. Transport (% neseagilaMmIui Year around)
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1 x Mechanic person days 0.2 2000.0 400.0
4 x Operators person days 0.8 300.0 240.0
1 x Operation manager chipping person days 0.2 1000.0 200.0
1 x Chipping operator person days 2.0 150.0 300.0
gunsel
1 x 12t Excavator pieces 1.0 120.0 120.0
2 x Hydraulic grab and shearing attachments pieces 2.0 60.0 120.0
2 x Three wheel loggers pieces 2.0 180.0 360.0
1 x Chipper pieces 1.0 840.0 840.0
duq
Management and administration overhead lump sum 1.0 200.0 200.0
12.0
A i aanunuanasama Tulad 2'780.0
Total costs for establishment of the Technology in USD 35'641.03
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Namibia is a semi-arid country and rainfall ranges roughly from 150-
550 mm per year (rough approximation due to the vastness of the
area described).
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aoa Z Gosdu Bush-based animal feed production has been successfully
trialed and is implemented by various farmers across
Namibia.
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anag S Carrying capacity of bush controlled land increases if

regular aftercare is implemented.
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we) Bush-to-electricity value chain under development. Several
anag COEN T industrial off-takers use woody biomass for boilers (heat),
the national power utility currently develops a first biomass
power plant.
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anas SN Studies show a direct positive correlation between the

extent of bush control and the availability of groundwater.
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anayg LA S Bush based value addition, e.g. charcoal production, leads
to additional income for land owners and farm workers.
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anag ’ R Bush based value addition, e.g. charcoal production, leads
to additional income for land owners and farm workers.
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VR 4 anag Alien species are completely removed where possible (e.g.
Prosopis).
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Bush thinned land takes 3-5 years to fully recover its productive grass layer, thus direct economic benefits are only experienced with a delay.
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120'000 hectares are bush thinned per year in Namibia; figures on the increase

waTuladldfunrsufuudaugag difa Winsududrfuanmiliage

tﬂﬁuuuﬂam?a"l:j? Increasingly bush harvesting is carried out with mechanised means,
| afl] aiming at large scale production for large biomass off-takers, both in
Y ki the country and internationally.
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qaude: yuuasuaclEdaiu wdiawdaldwarudee: yuuasaclédduuilutiguildadnols
e Effective measure against bush encroachment e High initial costs involved. Development of dedicated financial
e Costs can be balanced with additional income through the sale of products.
the biomass/biomass based products e Possible negative consequences, such as more aggressive re-

growth of species. Increased knowledge dissemination, skills

youde: veuadiuassusiumiaivensaudug :
development and mentorship programmes.

e Apart from the main purpose of rehabilitating rangeland, bush

control has various side benefits, such as employment creation qnﬁaﬂ/{l’atﬁﬂ/n‘nmﬁm: ﬁﬁunﬁ-uaoﬁnuswu%a%wmnsauﬁuq
and industrialisation. wAladlgmnldadinels

e Bush control and biomass utilisation can contribute to energy e Necessity of cross-sector collaboration, e.g. agriculture, forestry,
security in the country. environment, industry, energy and resulting complexity.

e The available range of technologies (from manual to fully Introduction of effective steering body on national level.
mechanised) allows to develop viable concept for all types of e Challenges to sustain operations in communal areas/on land that
land/land ownership scenarios. is not owned by individuals. Development of concepts for

community based projects and cooperation with relevant regional
authorities and decision making bodies (e.g. Regional Councils,
Conservancies).
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e Deutsche Gesellschaft fiir Internationale Zusammenarbeit (GIZ)

7 ASINNS

e Book project: Guidelines to Rangeland Management in Sub-Saharan Africa (Rangeland Management)
e GIZ Support to De-bushing Project

n1sdedaman

e Baseline Assessment for De-bushing Programme in Namibia (2014): GIZ Support to De-bushing Project, www.dasnamibia.org/downloads

e Demand Survey for the implementation of a De-bushing Advisory Service (2015): GIZ Support to De-bushing Project,

www.dasnamibia.org/downloads

Value Added user-opportunities for encroacher bush (2015): GIZ Support to De-bushing Project, www.dasnamibia.org/downloads

Compendium of harvesting technologies for encroacher bush (2015): GIZ Support to De-bushing Project, www.dasnamibia.org/downloads

Assessment of biomass resource and potential yield in Namibia (2015): GIZ Support to De-bushing Project, www.dasnamibia.org/downloads

Strategic Environmental Assessment (SEA) on bush thinning and biomass utilisation (2015): GIZ Support to De-bushing Project,

www.dasnamibia.org/downloads

e Assesment of financial products and incentive schemes for bush harvesting and value addition (2015): GIZ Support to De-bushing Project,
www.dasnamibia.org/downloads

e Environmental and forestry bush harvesting guidelines and generic Environmental Management Plan (2016): GIZ Support to De-bushing
Project, www.dasnamibia.org/downloads

e Regional assessment of the economics of land degradation related to bush encroachment in Otjozondjupa, Namibia: GIZ Support to De-
bushing Project, www.dasnamibia.org/downloads
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De-bushing Advisory Service (DAS) Namibia, Resource Section: www.dasnamibia.org/downloads
Namibia Biomass Industry Group (N-BiG): www.n-big.org

Videos: https://www.youtube.com/channel/UCwCICCfwf0SdVBqg2ZcAcKA

Namibia Charcoal Association (NCA): www.ncanamibia.com
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