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Abstract (NIKLAS, Marie, Taja)

South Africa has problems with invasion of aliezetspecies that causes environmental problems
as well as problems with water supply. Two of thies@asive specieg\cacia mearnsiandAcacia
dealbata,are now common in the Drakensberg region, whexspiecies spread and occupy still
more land every year. An eradication program, Waghkor Water (WfW), was started with a dual

purpose of increasing water availability and poyeiteviation.

The impact of these invasive species on localileelds, as well as the environmental benefits and
constraints of WfW, were investigated in this stultlya local context, the twAcaciaspecies have
been well integrated into livelihoods strategies] a dependence on the species as a natural
resource, has been created. This resource hasvgieatin form of firewood and construction
material, but also drawbacks in form of damagings@nd a high water uptake, which causes

concern amongst local people.

Our results showed that local people did not cargide WfW project a success. Problems with
funding and logistics have lead to very late orsimig payments, which affects the economic
security of the employees. Problems with fundingtlifollow-up treatments and re-growth of

wattle is common.

Overall the invasivé\caciaspecies have dual impacts on the study area. &@maentally and for
some stakeholders wattle is a pest while for threroanities it is an important resource. WfW has

major constraints which makes the project unsuégkissobtaining the overall purpose.
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1. Introduction
1.1 Invasive alien species (NIKLAS, Marie, Taja)

Alien species are species that have been introddeldakerately or accidentally to areas where the
species previously did not exist. Invasive alieacsgs (IAS) are alien species that have an invasive
growth pattern, spreading on the expense of indigespecies. In South Africa, about 8750 species
have been introduced and 161 of these specieareagarded as IAS (Nyoka, 2003). Sixty-eight
percent of these species are woody species, mahgmfintroduced for timber, firewood and

tannin production during colonial times.

Invasive alien species can be detrimental to neto@systems, and are often perceived to have a
negative impact on ecosystem goods and servicegk&tonet al.,2006), resulting in tremendous
costs for governments in terms of control, manageraed eradication. Even though IAS usually
are seen as pests, they may perform several positosystem services such as provisioning and
regulating services (Pejchar & Mooney, 2009). Rviing services include materials such as
firewood, fodder, construction wood etc. Studiesvglthat IAS, in a South African context, have
been well incorporated into local livelihood stgitess and serves as an important natural resource
(de Neergaardt al, 2005; Shackletoat al, 2006). This provisional service may help to akss
rural poverty and create income opportunities (@& Mooney, 2009). Even though the
regulatory services, e.g. water management, mangdgatively impacted by invasive woody
perennials (Le Maitret al, 2002), other more global benefits are presemhfa more holistic
approach, e.g. carbon sequestration, mitigatimgatk change. This specifically holds true when

grasslands are afforested by woody species (PefcMaoney, 2009).

Black wattle(Acacia mearnsiDe Wild) and Silver wattl¢Acacia dealbatd.ink) are pioneer
species originating in Australia (Le Maite¢al, 2002). They are highly invasive in parts of $out
Africa, especially in the Eastern Cape, causing tddiodiversity by outcompeting indigenous
species and a major loss of water, because ofeévghotranspiration rates, which reduce
streamflow, surface run-off and available surfaetenfor agriculture (Binnst al, 2001; de
Neergaarckt al, 2005). The two species of wattle were introduweSouth Africa in the mid 19
century as shade trees and shelterbelts, and enthef the century as plantation trees for tannin
production (Nyoka, 2003).



1.2 Working for water (TAJA, Marie, Niklas)

South Africa suffers from severe water scarcity ttumsufficient rainfall, increased agricultural
production, industry and urban growth demandingewdatherefore the South African government
started the ambitious project Working for Water Y\Wfin 1995 employing thousands of poor
people in a large scale eradication program, withl gurpose of conservation and poverty
alleviation (Binnset al, 2001). The idea was to limit the spread of weatbly cutting wattle and
thereby make more water available. Other than inipgothe water supply, the program aims at
improving biodiversity by securing and re-estabhginatural vegetation, reduce erosion and
flooding, reduce fire hazard and most importantguce poverty by economically empowering
poor rural communities (Binret al, 2001; Marais & Wannenburgh, 2008). The lattekesahe

program somewhat unique (Turgeal, 2008).

The projects under the WfW program are supported@mically by governmental and
international funds. They follow an establishedrsewf action, that state how potential sites are
selected, how people from the local communitiedraieed, as they for the most part have little or
no education. Aside from the government funds,gtevunds and foreign investments contribute

economically (Binnt al, 2001).

The strong dependence on funding makes it questienmehether the projects are sustainable. The
guestion is if they will be able to maintain théiated goals, both regarding the assumed increased

water yield, regeneration of natural vegetation poderty alleviation, in the long run.

1.3 Wattle and livelihoods (NIKLAS, Marie, Taja)

The impact of wattle on rural livelihood strategiegienerally poorly understood, but some studies
in South Africa have shown the use and potentiahfattle products (de Neergaaetial,, 2005,
Shackletoret al, 2006). These studies show how wattle is used fange of provisional services,
proving a very important resource for local housésio Shackletoet al. (2006) found that local
households favour Black wattle as building matemadr indigenous species and that the short
distance to the wattle stands facilitate firewootection. Increased density of wattle is even
preferred by some local households, showing thertapce of wattle to rural livelihoods
(Shackletoret al, 2006).



2. Objectives (ALL)

The aim of our study is to investigate local usé parception of wattle and the influence of the
WIfW program in the three villages of Motseng, Lhgreng and Thabachicha , Eastern Cape, South

Africa. Leading to the following research questiamsl hypothesises:

* What is the current distribution of wattle compatedecent years?

* What is the biomass of wattle?
Hypothesis: The wattle tree is an invasive alieecsgs which spreads rapidly. Compared to
recent years the stands will have expanded andehsity will be high.
By measuring extend and biomass of the currentevstiinds, the rapid growth, spread and

density can be demonstrated.

* Which stakeholders can be identified with relationvattle?

* How do the different stakeholders perceive wa#ttea pest or a resource?

» Is wattle a livelihood asset to the communities?

* How is the informal wattle market organized?
Hypothesis: There are different stakeholders camogrwattle. Both institutions and
groups of the community have an interest in theisgeSome stakeholders perceive wattle
as a resource, some as a pest. The differencestheir use and management of the natural

resource. Wattle is a resource to the communitythnod, constitutes a livelihood asset.

* What is the WfW program’s impact on the communityarms of poverty alleviation?

* How do the employees of the program perceive Wfléims of work conditions, job
security, improving water availability and successradication of wattle
Hypothesis: The WfW program has the dual purposepfoving water scarcity and
alleviating poverty. The program’s involvementhie tommunity has an impact on the
employees from the community. The members of thenaaity who are employed in the
program perceive the job in a way that might béedént from the overall objectives of the

program.

» Is there a potential market for secondary watttapcts and carbon sequestration?
Hypothesis: The market of wattle is only local anfdrmal. The abundance of the species
makes it possible to establish other market pragludtich could be suitable for a regional



market. The rapid growth and density of the spedemonstrated by the biomass
estimation, could make it suitable for carbon sexfation schemes in a global climate

change mitigation frame.

Definitions
Informal market is defined as income generating activities thatrent officially registered.

Stakeholderis defined as an institution or group of peoplevaave an interest in the issue at
stake, i.e. wattle.

Community is defined as the local people in the villagespwre further grouped in different
ways.



3. Study site and methods
3.1 Study site (MARIE, Niklas, Taja)

The study took place in the rural villages of MaigeLithichereng and Thabachicha located in the
Drakensberg region in Eastern Cape, South Africa (Fand 2). The area is a part of the former
homeland Transkei. Aside from the communities, l@nalso occupied by the Ongeluksnek Nature

Reserve and the Mariazell Mission (Fig. 3).
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Figure 2. Location of Matatiele and the three studyillages. An enlargement of the study area can been in Fig. 3. (Map
source Google Maps)

The three villages are located approximately 50fkknm Matatiele, connected by a dirt road. The

infrastructure between the villages consists dfrdiads as well. Thabachicha is less organized in



terms of infrastructure than the other villages] eneasily isolated during rains as major erosion
and flooding problems can occur. The villages areesl kilometres apart, making transport
between them time consuming. Located at the fdstbilthe Drakensberg, the area is generally
hilly.

Figure 3. Map showing the study area with the threeillages investigated. The darker vegetation represts wattle growth,
except the square patch west of the Mariazell Missn, which is a tree plantation. The Nature Reservesibordering the
Mission and the village of Motseng and stretches oto the west, further than the boundaries of the rap.

There is no electricity in the villages, but someall solar panels and gas generators exist, mainly
amongst the wealthier households. People livingéncommunities are mainly Sotho or Xhosa
speaking. Most of the household do subsistence lgargening, and their main income comes
from governmental grants, pensions and/or remigsfi®m migrant workers. Some informal
markets additionally exist in the communities. Ehferms of land tenure exists; communal-,
private- and state land. Most of the area is ctrtetl as communal land.
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3.2 Methods (ALL)

In order to answer the proposed research quesaamsmber of methods were used to triangulate
the results: An orientations walk of the villagegegtionnaires, semi-structured interviews with key
informants, different forms of PRAs, biomass estiores of the wattle stands and GPS

measurements of the extend of the wattle stands.

3.2.1 Questionnaire

Thirty-two questionnaires were carried out in thvékages to discover possible differences
between them as well as to represent the entiee &lee sampling method for the questionnaires
was structured sampling, with the aim of a spajméad throughout the villages. Fig. 4 shows the
sampling of the questionnaire interviews. A mistakeurred with one of the waypoints, which is

why only 31 households are visible on the map.

Legend

®  Household questionnaires
*  Questionnaire, not at household

Figure 4. Map showing sampling of questionnaires.dt a larger version see App. 2.

The questionnaire had the purpose of quantifyingprmaatterns in the villagers’ use and perception
of wattle and water; their perception and involvetria the WfW program and how this

11



information was spatially distributed. In ordereigamine the villagers’ perception of wattle, the
respondents were asked to point to some benefits@mstraints regarding wattle. The
guestionnaires were conducted on a household agiss regard a household is defined as people

belonging to the same homestead, using from anith@dal the same budget.

3.2.2 Semi-structured interviews

For the semi-structured interviews snowball sangpluas used to identify key informants. The
interpreter, the guides as well as the interviewesa the questionnaires were helpful in this
regard. Two sets of semi-structured interview gsiere used. One had the purpose of giving in-
depth information about aspects related to thelevatands and the villagers’ use of wattle. The
other focused on issues related to WfW and werdwtted on employees or former employees of

WIW. In total eleven interviews was conducted.

3.2.3 Collecting track

Our field team went with two of the villagers, wivere members of the same household, to collect
firewood. The route from their homestead to thetiwatands, and back again, was tracked, and

during the walk informal interviewing was conducted

e e T -

Picture 1. Different methods used. Community mappig, tree measurments, semi-
structured interviews and questionnaires.
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3.2.4 Focus group discussion

WIfW employees were identified and invited to discaad share opinions and experiences from the
program. Discussions ranged from their involvemerhe project, common socioeconomic and
environmental problems related to the projecth& project had improved their livelihood, whether

they thought the program was sustainable and hewdbt involved.

3.2.5 Community mapping and ranking

A group of villagers from Motseng were asked tadss an in advance prepared rough map of the
area and draw in different points of interest aariap. Villagers from Motseng were chosen as
they live close to the wattle stands, and oftem collect wattle by themselves. They were asked
to place their houses, where they collected watdrveattle, the route they took to collect it, adlwe

as the sites where WfW have been operating.

The same group were asked to make two differekdimga. The ranking exercises were based on
information derived from the questionnaire sundesging benefits and problems in two different
matrices. Participants were asked to rank the lisragfcording to most important and problems

according to most problematic using small stondsclvwere later scored.

3.2.6 Area measurements with GPS

Thirteen of the wattle stands north of Motseng waeeasured by walking around them with a GPS.
The purpose of this method was to determine theepitesize of the wattle stands. The stands were
selected based on their close vicinity to Motsevitggre many collectors live. A few stands further
from the villages were also targeted to get mota da the spread of wattle. The data was plotted
into a satellite image from 2000, an aerial photorf 2004 and a satellite image from 2008 to see

the difference in the distribution of wattle.

3.2.7 Biomass estimation

Biomass estimation of wattle stands were conduitteigh measurement of diameter at breast
height (dbh) and height of all wattle trees abo8@ ¢m in six sample plots of 5x5meters. Plots
were located at the slope towards the river, nanithin proximity of Motseng. Wattle stands with
different densities were chosen to represent arageestand. Plots were chosen by throwing an
object into the stand, marking the centre of threga plot. Data were analysed to see stocking

density, biomass and to calculate carbon content.

13



4. Results and discussion

4.1 Current state of wattle in Motseng area (NIKLAS, Marie, Taja)

4.1.1 Distribution

The wattle trees are abundant in parts of the sanelg. Especially in Motseng, along the roads, on
the grazing lands towards the nature reserve ven banks, on the slopes close to the river, and on
the mountain slopes north of Motseng (Fig. 3). w &ands are located south of Thabachicha.

The wattle is very invasive and fast growing, whichkes it very hard to control in the area. The
GPS measurements revealed that the wattle hasdspxeansively when compared to aerial and
satellite photographs from 2000, 2004 and 2008 kggeb). On the photographs, all of the darker
vegetation areas are wattle. The figeshews that some single trees have given rise tdrdanser
stands, e.g. on the map from 2004, the small dtathest to the east has grown from a few trees in
2004 to a regular stand in 2011. The gradual gr@fthattle can be seen over the years, even if
WIW have been operating in the area. Data from oreasents of cleared areas were unfortunately
lost and cannot be presented, but they showed atea® there is no re-growth because follow-up
treatments have been applied.

Generally the wattle spreads extensively, whichmadhat the wattle now occupies areas that used
to be grazing lands, and are spreading more and frmn the river towards the village of

Motseng, which is located in southern parts ofrtfags (Fig 5). This is in accordance with

information obtained from villagers and WfW-emplege

- ‘ gt :
Figure 5. GPS tracks around the current wattle stads overlaid aerial photographs and satellite imagesom 2000, 2004 and
2008. GPS measured areas (February-March 2011) izdicated with blue lines. For larger versions of mps from 2004 and

2008 see App.3.
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4.1.2 Spread of wattle

WfW have been active in the area, but not theféastyears, they are currently only operating

within the Ongeluksnek Nature Reserve, and 200 mmeigside the borders of the reserve. This has
caused massive re-growth during the last few yaamsnd killed trees and those trees that were left
alive or survived the poisoning. Another proje@dcating wattle is the Mehloding adventure trail.
It is a community based tourist project, where gditliking tours and local accommodation is
organized. The project is only eradicating wattléimited areas, 20 meters on either side of the
trail. Areas where WfW have been operating aréblassince stumps are left standing, showing
signs of poisoning (see Pic.5), but unfortunatehgrowth is a serious problem in most cleared
areas. Even if the tree and the roots have beled kil poison, new wattle seedlings colonize the
area faster than natural grasses can establishilgrote allelopathic abilities of wattle can have a
delaying effect in the re-establishment of gragsi@ratunbiet al, 2009). Lack of funding for the
WIW project limits the follow-up treatments, resndf in fast re-growth of wattle stands. At the
areas where follow-up treatment has been succegsadgses are able to cover the area (see Pic. 2).
Stumps remained visible in these areas, but thasene re-growth from stumps or roots, i.e. no
vegetative regeneration from killed wattle, andsgraow covers the cleared area. A few young
wattle trees (<1 year) were growing, most likeligorating from seeds in the soil.

5

o A ;
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4.1.3 Land conflicts

Wattle spreading into the grazing lands causes smmeerns for herders in the area. Another
problem for the herders is access to the river revigeowing wattle limits the sites where animals
can cross the river and where they can drink. Tisene apparent conflict between wattle and
agriculture since there are almost no locally owagdcultural practices in Motseng where wattle is
growing most extensively. Our survey showed thatynallagers were concerned with the roots of
wattle destroying buildings and limiting the arelere new houses could be constructed. Although
there are no major conflicts now, the continuedagrof wattle will likely cause more land cover
conflicts in the future.

4.1.4 Biomass estimation

The tree measurements show that the new wattldstre very dense, with an average stocking
density of 24.000 trees fiand with a volume of 90,50%me* (SD +/-2,70) (Tab. 1). In the center
of the stands larger and older trees grow, and youattle trees grow around them, expanding

outwards and claiming the grassland area. FoeMlg) describes a similar situation where one
single mature tree can give rise to 15.000-20.@@@llngs per hectare. The wattle trees in these

stands only exhibit limited branching, with elorgghstems competing for sunlight.

Table 1. Result of biomass estimation in six differg plots and average. *Value of biomass per volumi®r Acacia mearnsii
adapted from Searle & Owen, 2005. **Value of percercarbon in Acacia mearnsii adapted from Foelkel, 2008.

Plot 1 Plot 2 Plot 3 Plot 4 Plot 5 Plot 6 Average

Number of trees per plot a 25rh 69 59 46 21 107 58 60
Stocking rate (trees/ha) 27.600 23.600 18.400 8.400 42.800 23.200 24.000
Stand basal area (rffha) 14,4 9,8 19,0 10,1 28,7 20,7 17,1
Volume (m¥/ha) 53,0 42,6 100,1 50,5 167,7 129,4| 90,5 (+/-2,70
Biomass (ton/ha) using

663kg/nT* 35,1 28,2 66,4 33,5 111,2 85,8 60
Carbon (ton/ha) using 77-80% ** 27-28 21-23 51-53 26-27 86-89 66-69 46-48

There is a clear abundance of wattle in the ardagamwth exceeds local extraction, as can be seen
on the area measurements and through observaiibasvattle stands, in which measurements
were conducted, are still young, no more than $syell, but already contain about 60 tons of
biomass per hectare. Not much extraction is taglage in these stands because of the young age
of the trees, even though selective extractionoetserved. Several respondents confirmed that they

want the trees to reach a certain size beforewmssg extracted. This further increase the spread of

16



wattle, sinceAcacia mearnsiis able to reach flowering maturity after onlym®nths (Foelkel,

2008), and seeds are dispersed from these youmgsstslaturéAcacia mearnsiproduces 40.000-
90.000 seeds per kilo (Foelkel, 2008; ICRAF). Thissive production of seeds creates enormous
seed banks in the soil, making eradication effoatsler. In order to reduce the size of the seed

bank, and reduce further spread, it is crucialiltdhe wattle trees at a very young age.

4.2 Stakeholders and management of wattle (TAJA, Marie, Niklas)

During the field study different stakeholders manggvattle in the study area were identified. The
Communities, WfW program, the Mariazell Mission ahd Ongeluksnek Nature Reserve. These
stakeholders each perceive wattle in different vaayording to their own interests. These

stakeholders manage wattle according to theirtglaihd their right to manage the areas. The

~

—> Nature reserve

T
Mehloding W
trail employees

relationship between the different stakeholderskeaseen in Fig. 6.

Working for
Water

s

employees

Communities
Mariazell mission

Figure 6. Boxes illustrates the different stakeholers in the study area. The small circles inside “Comunities” demonstrates
grouping of villagers according to their interest n wattle. Arrows illustrate interactions between tre stakeholders.

In the following sections the different stakehotdare presented and their relation to wattle is
described. This survey concentrates on the commuamt how the community as a stakeholder is
influenced by the other three stakeholders. WiV@ &kss a prominent role in this report, as WfW

influence the community by creating jobs.

17



4.2.1 Community (TAJA, Marie, Niklas)

The communities in the study area consist of thepjeeliving in the three villages. During the
study different groups of villagers relating to tl&twere identified. There are the people from the
community who are employed in WfW, there is The Mdimg Adventure trail, and lastly there are
the wattle users. As all of the villagers are veattsers in one way or the other, they are further
divided into collectors, who collect wattle themasd, buyers, who buy it, and finally salesmen,
who sell it. Thus the community is not an entityF&s. 6 illustrates.

The community is a stakeholder in the sense tleatittagers use the wattle trees and therefore the
interest for wattle trees in the communities isagrelowever, the communities have no direct
control over how the land is managed. The chiefthagenure right. In fact, if the villagers need
large amounts of wattle, e.g. for funefatsr when the salesmen collect large amounts totkel
have to ask the chief’'s permission to cut the wattl

The villagers’ use and perception of wattle andsttine impact of wattle on their livelihood will be

described and analysed in the following sections.

4.2.1.1 Different uses of wattle

The survey showed that 100% of the respondentswattd. In Fig. 7 the distribution of different
uses are shown. Clearly the most popular useewdiod, which is used both for heating and
cooking. Second most popular is construction, umdech category the respondents mentioned
fences, houses and other household practicalitiels @&s ladders, poles for oxen span and wooden
spoons. A few mentioned the use of wattle as follwteginimals. However, in those specific cases it
was unclear whether the respondent clearly undsadtee question. Interviews confirmed that
wattle is browsed by livestock in the winter whengrass is available, but no cut-and-carry system
exists to our knowledge. Wattle is not commonlyduas fodder because of its low palatability
(ICRAF), and it is hardly necessary in this specific areantgrass pastures are abundant.
Regarding the use of wattle for medicinal purpoges,unclear whether the medicine is extracted
from another type of wattle than the one invesédaDne respondent used wattle to produce
charcoal, but only for his own personal use. Tispoadents who answered that they used it for
traditional beer making, was most likely referrtoghe heating process of the brewing.

! Funerals are community events where everyone participates and have a feast for which a large amount of firewood
is needed.
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Different uses of wattle
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75% -
50%
25% -
0% - ‘ -/ . e |
Firewood Construction Fodder for Traditional Medicine for Charcoal
(roof, house, animals beer stomach
fencing) ache

Figure 7. Distribution of different wattle use as agpercentage of questionnaire responses (n=32).

g

Picture 3. The photos illustrates different wattle ses e.g. firewood and fencing.

4.2.1.2 Trade and collection

The wattle is brought to the houses of the villagerdifferent ways. Many villagers collect
themselves, some cut down the trees and pay fatdlnery, some pay for both delivery and
cutting and some receive wattle from family, frisra neighbours (Fig. 8).
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Ways of obtaining wattle

100%
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25% +—
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Buy Receive from Collect Planted trees in
family/friends garden

Figure 8. Ways of obtaining wattle as a percentagef questionnaire responses (n=32).

When categorizing the users into buyers, collecois salesmen, the respondents who bought the
wattle constitute the group of buyers regardleasttiey were also collectors to some extent. The
different categories overlap, but to make the gpatialysis somewhat easier, the categories were
made simpler (Fig. 9).
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Legend

<  Tractor owners

@  HH collecting wattle Tractor owners

4 HH buying wattle @ HH collecting wattle
% HH receiving wattle for free ¥r  HH buying wattle

*  HH using wattle from own garden ®  HH using wattla from own garden

Figure 9. Spatial distribution of different wattle users. The map to the left gives an overview overldhree villages
investigated. A more detailed view of Litichereng cabe seen on the map to the right. Tractor owners salesmen, HH =
Households.

The buyers are located in all three villages. Thewnly one in Motseng, the rest is in Litichereng
or Thabachicha. The villagers of Litichereng an@@échicha are further away from the resource
and therefore more inclined to buy wattle. Thisc#jpeally holds true in the case of Litichereng, as
there are some wattle stands south of Thabachidhsiis probably the reason for most of the
buyers being located in Litichereng.
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Picture 4. Different ways of transporting wattle. Fom the right: headload of wattle, wattle ready for
transport by oxen, tractor and wagon.

The salesmen live in Litichereng, the village wiitle greatest distance to the resource. Both of the
salesmen were wealthy with the wattle selling as@ndary business.

The collectors are in all three villages. Mostla#rh in Motseng, close to the resource, a few

located in Thabachicha and Litichereng respectivielen though they are close to the wattle

stands in Motseng they do not extract wattle framnrhost nearby stands, as these stands are young
and too small to use as firewood. During the tnaglaf collectors, it could be seen that they walked
twice the distance to collect wattle (Fig.10hey walk past several wattle stands in order talge

ones that are most suitable for firewood.

22



o

fégend

® Home of collecto
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Figure 10. Firewood collection route for collectoin Motseng. Closest wattle stands are not used. Tineap on the left show an
overview of the area and the map on the right is elose up of Motseng.

Furthermore, they collected dry wattle which haeéady been cut by WfW or the Mehloding
Adventure trail. The dry wood is lighter and therefeasier to carry, and since it is already dry it
can be used as firewood instantly. The followethg#rs live very close to the resource, as can be
seen from Figure 10. It took no more than half aarhio collect the firewood, but this is probably

not representative of the entire community. Picdrem the collection can be seen in Pic. 5.
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Picture 5. Following two villagers to collect firewood. Participation and informal interviewing. The cdlected amount was assumed to last for
three weeks.

4.2.1.3 Perception of wattle

4.2.1.3.1 Wattle as a resource

Only two respondents from the questionnaires dichage positive remarks on wattle. Many
positive comments referred to the everyday usdsatbee mentioned earlier, and some of them
seemed to have the opinion that the question wetitwe, which leads to the interpretation that
they perceive wattle as an obvious resource. Tiidirg exercise revealed that firewood and

construction are the most important qualities efwhattle resource (Fig. 11).

Figure 11. Results of ranking exercise showing thmain benefits of wattle.

A range of other positive characteristics were glsimted out. The benefits were triangulated by a
number of different informants among the semi-dtmed interviewees. The wattle salesmen might
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have the opinion that wattle is a resource dubeddct that they generate an income from it.
Informants in Thabachicha further claimed that tiveyld prefer a wattle plantation in
Thabachicha, as the wattle is not as abundantirstirrounding as north of Motseng.

4.2.1.3.2 Constraints

A fair amount of the respondents, i.e. 15 out gfr@plied that the wattle is a problem as it absorb
water from the soil. Five respondents mentionedttiere is a risk of the houses cracking as a
result of the roots spreading. Another four meratthat it either kills grass and other plants as
grass and other plants cannot grow where wattlegrden respondents did not have any negative
comments, as they perceive the wattle tree asoaness only.

The ranking exercise revealed that the absorpfiovater is perceived as the largest constraint

among the participants as seen in Fig. 12.

Figure 12. Results of ranking exercise showing thmain problems with wattle.

25



4.2.1.3.3 Livelihood constraints are limited

The perceived constraints can be categorized miwanmental and livelihood constraints, in order

to evaluate which are the main constrains influeg¢he livelihood (Table 2).

Table 2. Categorization of constraints (n=32)

Perceived constraint Number of respondents

Environmental Absorbs water from the soil/river 15

constraints Kill plants/grass
"Bad for the land”

Causes forest fires

Livelihood Make houses crack

Constraints Compete with planted crops

= W o | N

Criminals can hide in stands and
kidnap children

Some responses are easily identified as envirorahenas a livelihood constraint, while others
need interpretation.

The water absorption constraint is an environmestdaktraint, but could very well be a livelihood
constraint as well. If the water absorption me#ias the villagers experience water scarcity as a
result of this, it has a tremendous impact onithedihood of the villagers. Even though this might
be stating the obvious, water is an important resotor the everyday lives of the villagers, i.e. a
important livelihood capital. Furthermore it wasat that there was no water scarcity in the area.
On the contrary, when asked about the taste of Weter many respondents explained how their
water was fresh from the source and therefore oistiée the water in Matatiele and towns further
away. The conclusion to this is that the observatemabsorption that the respondents mention is
solely an environmental constraint.

Another environmental constraint is the stated j@mlthat wattle outmatches other vegetation.
That it is bad for the land is presumably an emmnental constraint as well, although there is no
explanation of what exactly is meant by “bad”. fesceived land cover conflicts could arguably
be of an environmental kind, but since the respotsdmentioned the conflicts of planted crops and
medicinal plants, both of which are harvested & ar consumption, the land cover conflicts in
this regard are livelihood constraints.
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Categorizing the constraints as above, 22 of teearded constraints are of environmental
character, against nine constraints of livelihobdracter. The rest is unsuitable for categorization
Only one respondent had no positive remarks, afamunt of the respondents did not perceive any
constraints to wattle and more than half of théest@onstraints can be categorized as

environmental.

4.2.1.3.4 Wattle is a necessity

In general it is clear that wattle is a resourcth®villagers. Every source of information has
confirmed this. The uses for construction purpgsesumably are not executed on a daily basis,
but nevertheless important, as the constructiomsised on a daily basis. The firewood is used
every day, more in winter than summer obviouslythasheating are not necessary in summer. The
wattle tree is thus a major part of the villagdirglihood. As financial capital is for many villags

a scarcity, because they rely on public benefitB@remittances, the reliance on other capitals is
all the more evident. In this regard, the wattéetis part of the natural capital as well as the

abundant water resources in the area.

4.2.1.4 Market of wattle

The market of wattle in the three villages is soinawcomplicated. There are two tractor owners in
Litichereng who sell wattle to people, either bylecting and transporting, or by providing the
transport only. The buyers order the wattle fromdhlesmen and they have the wattle at their

household a few days later.

Other people transport the wattle using oxen, efibretheir personal use or for other households.
The average price for an oxen load is R 155 (SB4}/and a tractor load R 383 (SD+/-97). The
oxen price depends on the distance the salesmentb@wo, whether or not the wood collected is
fresh or dry, and if the wood is dragged behindaken or transported on a carrier. When collecting
for other households, it can either be for a caglemr the price of goods or favours such as food
or local brew. Only the location of the salesmeimgisractors are known, which is why they only
appear in the spatial analysis of the salesmen.

The market activities mostly take place in Litiokreg, due to the remoteness of that village to the

resource.
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4.2.2 Working for water (MARIE, Niklas, Taja)

The WfW program is a major stakeholder in relatomvattle, as the program has the aim of
eradicating the wattle by employing the local comitias and therefore also intend to perform
poverty alleviation. WfW is thus also relating keetcommunities in the sense that the employees in
the program are found in the communities. The comtias’ perception of the program is

described and analysed in this section.

4.2.2.1 Local perception of Working for Water

Investigating local people’s perception of WfW, angjor issue became apparent. Some of the
WIW employees, from the community, expressed negaipinions about the program which
according to them has major constraints.

It was hard work and salaries were low and oftdayael. If they had an alternative job they would
not be involved in WfW, but often there are no otjod& opportunities in the area. A former
supervisor of WfW saw the project as a never enpibgmeant in a positive way, as he liked the
fact that the wattle spreading gave him job segueiwen though it did not pay well. This example

shows that different opinions are present in tharoanity, regarding employment in WfW.

It can be discussed whether or not employment wiitif\W is stable enough. Employees of WfW
are offered a contract lasting for five years, dthier people are allowed to take over the same
contract after one year. One person in the focasgwas no longer employed in WfW, as her
contract was taken over by somebody else. Infoomatbout how, and with whom the contracts
were conducted in the first place, was hard toinb@ur impression was that the rumour of a job
opportunity spread in the village. Somehow only fewople knew about WfW, so there might have
been some selective information sharing. The coméarmation would have been valuable for
evaluating the project in terms of poverty allerat as the government’s aim of WfW is to employ
the poorest people in each community. It wouldrteresting to know whether the poorest people
are being contracted, and how the contracts arageah
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Picture 6. Top: Focus group with WfW employees.
Bottom: WfW employee with a T-shirt from the
program.

In general people from the communities did notkRIMifW had been efficient in facilitating
poverty alleviation. The main problem is that paytsgo the employees are often delayed. When
people are not paid, they use credit for subsistamd build up debt at local stores. When they
finally get paid, they have no other choice thange their salary to pay off their debt. Furtherenor
the salaries are not high enough to set aside mimndgter use, i.e. no buffering capacity. A buffe
would make them able to make it through times tifadilty or make it possible to invest, which
might be a way out of poverty. Another common opinwas that WfW is not a way out of poverty

for the community, as only ten people are involirethe project at a time.

4.2.2.2 Water availability

One major motive for the government to initiate Y8V program was to increase the water
availability (Binnset al, 2001). In the study area the water scarcity cdaesppear to be a

problem, because the villages are located neaspttieg source and water scarcity is more likely to
occur in more densely populated areas further doeers. Villagers fetch clean water from

streams, or used taps in Litichereng or Thabachicha

Even though water is abundant, there is an awasesfebe problem that wattle uses a lot of water.

In the ranking session water uptake was rankedeabiggest problem (Fig. 12). The awareness of
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the problem might simply be through observationstti¥ can be seen growing near streams and
rivers, which indicate high water use. Another obagon is that no other vegetation grows

underneath or amongst the wattle stands (Pict)/ lef

Picture 7. Left: Cut wattle, where it can be seen it nothing can grow under the wattle stands. Right:
Eradication site with grass re-growth. Middle: Stumpshowing visable signs of poisoning.

The locals believe this is because the wattle dissalf the water from the soil. Another explanation
could be shading effects and allelopathic substaaoetted by the wattle trees (Fatuebal,
20009).

Even though the water issue was mentioned severast no one mentioned that it was a good
project, because it made more water available. Might be because they did not feel like the

project was successful in eradicating wattle inltmeg run.

4.2.2.3 Follow up treatment is depended on funding

Several former employees mentioned that lack adiifuglimited the follow-up treatments. One of
the employees of the Mehloding adventure trail ficored these observations. He said that WfW
was a success in some places where the followeapntient was organized, but other places they
failed to control wattle when the follow-up treatmi@vere neglected or poison was not mixed

correctly.

Follow up treatment should include further cleamand herbicide treatment a year after first
cutting, rehabilitation with indigenous specie®mer to prevent erosion and removal of cut timber,
sometimes used for charcoal production in certeeasa(Binnst al, 2001). In Motseng where

there is a serious problem with spreading watthas obvious that there had been some successful
follow up treatments, as traces of poison were seeold wattle stumps. The area near Motseng
also included areas where the follow up treatmedtfhiled. In some places wattle trees were ring
barked, but new shoots could be seen beneathnipelmi other places trees had been cut, but were
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re-shooting as poison had not been applied, oposon did not work. An important issue which
makes eradication difficult is that the poison teabe applied minutes after cutting, or else the
poison will not reach the roots, and the tree ballable to regenerate. A former WfW employee
mentioned that this process is difficult, as onencd use a chainsaw without having a lot of
employees to apply the poison, therefore normabsae used.

The semi-structured interview and questionnaire edsealed problems with soil erosion and less
fish in the rivers due to poison. These problemsevealy mentioned once each, so maybe these are

minor problems or perhaps they were not noticeapltne community.

4.2.3 Wattle - a pest for the Nature reserve manager (MARIE, Niklas, Taja)

The Ongeluksnek Nature Reserve manager perceiviéle aclusively as a pest. It is spreading in
the nature reserve, and they have to use a lesolurces controlling it. Furthermore, wattle
increases risk of forest fires and when foressfwecur, it is easier for wattle seeds to germirese
they lose their dormancy (Foelkel, 2008). The nes@nanager link this problem to another one
related to the WfW’s eradication program. The cattle wood is not removed from the area
because of the isolation and restricted entrantieetoeserve, so when fires ravage the area, the
dead trees create an extra fuel load, which fuiti@ease germination of seeds in the soil. This is
also confirmed by former employees that have beeolved in WfW, working inside the nature
reserve. Only one respondent mentioned the inaddfaserisk in the questionnaire, but in the
ranking session, it was perceived as the secogddaproblem of wattle. In order to minimize the
forest fire problem, the reserve manager will trghange practices so that dead wattle wood is

removed from the eradication sites.

Picture 8. Top: showing the border between grazing 31
land and nature reserve in Motseng. Bottom:
eradicated wattle stands inside nature reserve
(brownish area).



It was a concern of the reserve manager that ifingtmore is done to limit the spread of the
wattle, as much as 80% of the reserve could beredugy wattle within the next few decades. The
Ongeluksnek Nature Reserve aims to start theirenadication program within months, employing
up to 30 local villagers. In terms of wattle eradion, or even controlling the spread of wattle, th
reserve manager do not think WfW is efficient erfguas there are major problems with follow-up
treatment in cleared areas — it is simply not hapye There must be substantial extra funding to

be able to keep up with the invasive wattle, eygetsuring follow-up treatment.

4.2.3.1 Evaluation of Working for Water and nature reserve

Seeing the different results in the light of triatagion, it appears that WfW is socioeconomically
beneficial on short term by providing the communifyh job opportunities. There are major
constrains regarding the payment, which makes fibjeqt unsustainable in the long run. The
money does not create a surplus and thereforerdiidsmve a poverty alleviating effect. The short
term job security can be seen as unstable sindeacts are held for a short period, but at the same
time the wattle will keep spreading, so the projeititbe there for many years if there is a steady
flow of funding. Evaluating the environmental effleof WfW, the project have been successful
some places, but other places failing, as no follpvireatment is initiated. Cut wattle is not
removed inside the nature reserve which create®fire and further spreading of wattle. There is

a need of a continuously and effective eradicgpi@mgram.

4.2.4 Mariazell Mission (TAJA, Marie, Niklas)

The Mariazell Mission is located between the vdladviotseng and Litichereng and differs from
them in terms of relation to, and perception ofitl®@aas well as management of land in general.
At the mission the relation to wattle is differerstthey do not use wattle at all. The mission h®use
a large amount of people, many of them school cdnldThe kitchens in the mission are fuelled
with wood, but other tree species, cedar, cypredsgam, are used (Pic. 9). They grow larger than

wattle, last longer and are therefore more costetife.
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Picture 9. Photos of the mission’s firewood supplythe mission manager said that this amount would k& approximately
four months.

Due to the rapid spread of the wattle and thetfeadtthe mission makes no use of it, the wattke is
pest in the mission manager’s state of mind. ¢bistly and labour intensive to clear, but it is
nevertheless a necessity to keep them out of theudtgral fields. Eradication efforts are only
applied every second year, because of the costéver. This takes place within the mission’s
property and along the channel, leading water ftlo@river to the hydro-electrical plant. The
channel is very old and fragile to root intrusiean,it has to be maintained. Information about the
wattle issue is shared between the mission andrbkahbour, the Ongeluksnek Nature Reserve, so

the mission is always updated on the status oiviitde invasion.

To some extent the villagers from the neighboudogmunities are allowed to collect firewood
from the mission’s premises. With the permissiothef manager the villagers who work for the
mission can cut the wattle free of charge. In soases the transport with tractor is provided at a
cost far less than the market price in the villagé® manager is aware of cases, where the vidager
collect wattle from the premises without permissibhe manager’s laissez fair approach to this
issue adds to the conclusion that wattle is nesaurce within his premises.

4.3 Future potential for wattle (NIKLAS, Marie, Taja)

In order to help limit the spread of wattle in &tinable way, an economical incentive could be
created. There are several possibilities to usevtiitle trees for secondary productideacia
mearnsiihave great potential for tannin production, panép, wood bricks, honey production,
charcoal making etc. (Shackletenal, 2006; Foelkel, 2008; ICRAF). In a study in theskern

Cape, Shackletoet al. (2006) showed that some locals preferred highesitles of wattle so
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income generating projects could be created. Howaveur study area, poor infrastructure is a
major constraint for production and market estéipfisnt for all types of products, also agricultural
products, especially in the rainy season. Costshmeapo high to compete with existing outside
markets and it is a limitation for small scale protion of wattle products. Even though no specific
production exists in the study area, it could k& thnovation and production might arise after
prolonged exposure to the wattle invasion, as sstgdeby Shackletoet al. (2006). When the

density of wattle reaches a certain level, locahagement and production is more likely to arise.

A simple product that can be used within the comities) as well as for a more regional market, is
charcoal. It is easy and cheap to produce, andbeatored for a long timécacia mearnsihas a
calorific value of 3.500-4.600 kcal/dry kg (ICRA®hich produces charcoal with a calorific value
of 7.400-7.500 kcal/dry kg (Foekel, 2008). Accoglin the Ongeluksnek Nature Reserve manager,
wattle is used extensively for charcoal productiothe Kriiger Park area, where a regional market
has developed. The production was started aftexparienced charcoal maker showed the locals
the techniques of the production. The manager witkeédo implement this kind of charcoal
production in the Ongeluksnek area, but there lireatly very limited knowledge and skills of
charcoal making in the area. Charcoal productiandcbe beneficial for the communities, both in
terms of creating employment opportunities and casbnues, but also in controlling the spread of
wattle. During our study only one producer of cloatavas identified, and it was small scale

production for subsistence use.

Acacia mearnsibiomass consists of about 77-80% carbon (Foe2€l8). Using this value, the

new wattle stands in the area already containverage of 46-48 ton carbon"hat a value of

USD 5-10 per tohthis would mean USD 230-480 hdor these young stands. The growth rate of
wattle is high, 15-26rhha* year* (Foelkel, 2008), and 10-17 tons of carbon caneogisstered per
hectare each year. There could be a possibilitgding stored carbon, but it could be regarded as
“unethical” in the case of wattle, since it is amasive plant and the water shortage and
conservation issues are prioritized higher thabaaisequestration. In terms of opportunity costs,
the land where wattle grows is not used extensjweych minimize the costs.

2 Prices of carbon differs greatly in literatureasbroad range (USD 5-10) are used in this report.
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5. Reflections of fieldwork (ALL)
5.1 Sampling strategies

The intention for the questionnaires was to usd@ansampling, interviewing every third
household. In reality, the households were spreddhaphazardly, sometimes with no connection to

a road, so some households were purposefully sel¢atget a good spatial spread in the villages.

The snowball sampling strategy, used for semi-iired interviews with WfW-employees, might
influence the results, as people that know eacératbuld have the same opinion and perception of
the issues discussed. Because of this, other stiegesources might have been excluded, but there
was no other way to find people who had been ire@iwn the project during the short fieldwork, so
the snowball sampling technique turned out to fieient.

For the community map and ranking session, a haldeimd its neighbours were selected. The
optimal way of selecting participants would haveré& use structured sampling, and identify
different wattle users from the questionnaire. Htiategy were indented in the first place, but
reviewed as the invited participants did not sh@afar our scheduled meeting.

5.2 Data validity

The questionnaire was restructured after a pikititethe field, where several shortcomings became
apparent, both in terms of content and phrasirguestions.

The questionnaires had shortcomings as we didmm#/ kvhich uses, problems and benefits of
wattle that was most important for the respondéidsgyet around this problem, a ranking exercise
was used to rank the most commonly mentioned is@urexther problem encountered with the
guestionnaires was that questions about perceptfiest the interviewee’s individual opinion,

rather representing the household.

For the community mapping and ranking session #megpants had not been interviewed before,
so background information was missing, which mayseahe results to be less representative, as
some participants may have been migrant househwotdsbers. We also lacked information
regarding whether all five participants were fir@mgaollectors, which were necessary information,
as the mapping session was designed to fit collectmother problem in the ranking session was
the way the different positive and negative issuege presented, e.g. some might not have

understood the issue “No problems” that was usddarexercise.
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A knowledgeable key-informant was asked to giva bsief overview of the history in the area,
which was turned into a historical time-line. Thajar drawback was that only one participant did
this exercise, so there was no discussion, ancetiability of the result is low and is thereforetn

used in the report.

Unfortunately some GPS-tracks of WfW cleared avea® lost. We found it interesting to track
and measure the area of a site where WfW had lsise cbut there was some unidentified

problems transferring the data from the GPS ta:thmeputer.

Values forAcacia mearnsiwere used when calculating biomass and carborecgrgince this
species was most prominent in the study area. Henyévwere is als@cacia dealbatgpresent in the
area, especially growing close to the river. Thecggs have slightly different densities and carbon

content so calculated values should therefore &e ag crude estimates.

5.3 Biases

Since the questionnaires and interviews were cdeduuy five group members, different skills and
techniques were used. Results may be colouredebfath that we, as an interdisciplinary group,
have different backgrounds and approaches to tastigms asked. Unintentionally, answers were
sometimes prompted too fast to get the “top-of-rhintbrmation from the respondents.
Furthermore, answers were sometimes “acceptedt aghy, even though we needed a more

detailed meaning of the answer, and should haveeprthe issue further.

5.4 Other constraints

Problems were experienced in setting up a meetingdveral PRA-sessions. People failed to show
up, so meetings had to be re-arranged. The tunfdbe focus group could probably have been
improved with more than three participants, but Wéwiployees were hard to locate. Therefore

problem with low participation influenced this sessas well as our timeline session.

The language barrier was a big problem, espedralige focus group session. It might not have
influenced the main results, but was a cause strfation and irritation and resulted in waste of
energy. In the semi-structured interviews, it weBatlt to get a natural conversation flowing
because of the language barrier. Important lessoreflect on and learn from related to this is the
motivation for having a good relationship to theempreter. It is important to brief the interpreter

about the project before start, but also guidas@mportant, in terms of making sure the interprete
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understand and perceive the investigation the seayeas oneself. This was unfortunately an issue
which were to some extent neglected in the fiehdl ihcaused some difficulties working with the
interpreter. Taking the time to present the projant to discuss possible difficulties, would have

been an easy way to avoid misunderstandings betgreep and interpreter.
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6. Conclusion (MARIE, Niklas, Taja)

The study showed that the wattle invaded areaeastildy site is expanding every year, forming
dense stands on former grazing land. Differentedtakders have been identified revealing a
dualistic perception of wattle. The local peoplevidtnom the use of wattle is part of their
livelihood, e.g. as firewood and construction, pere wattle as a resource. A market of wattle is
present in the area, turning wattle into an incg®eerating resource for tractor and oxen owners.
For the managers of the Mariazell Mission and Quiggriek Nature Reserve, wattle is a pest as it
continues to spread into valuable land. WfW havenbaperating in different places in the study
area, but the success of eradicating wattle istounele, as follow-up treatment in most places
have been unsuccessful. WfW employees from the agmiynconsider the project a failure in
terms of poverty alleviation, as the wages arddaoand often delayed. If there is continuous
funding in the future, WfW could create job secufdr some people, as the wattle keeps spreading.
Biomass measurement revealed a potential for casbquestration. However, in reality this might
be unethical as wattle also causes problems fordhemunity, and some secondary products of

wattle would probably be a better future sourcamobme.

Our final conclusion is that wattle is a resour@ethe community, but a pest to other stakeholders,
i.e. the Mariazell Mission and the Ongeluksnek Kafeserve, for whom the species constitute a
management problem caused by a land cover conflict.
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Appendix 1. List over methods used

Questionnaires (32)

Semi-structured interviews (11)

Orientation walk

PRA: following villagers to collect firewood (2 ganpants)
Focus group discussion (3 participants)

Community mapping (5 participants)

Ranking (5 participants)

Timeline (1 participant)

Biomass estimation (6 plots 5x5 meters)

Area measurements with GPS (13 wattle stands)

Informal talk/interviews (numerous)
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Appendix 2. Sampling of households for questionnaires

Legend

@  Household questionnaires

®  Questionnaire, not at household

Questionnaires
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Appendix 3. Area measurements of wattle stands
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Introduction

Invasive Alien Species

Alien species are species that have been introddeldaerately or accidentally to areas where the
species previously did not exist. Invasive alieacsgs (IAS) are alien species that have an invasive
growth pattern, spreading on the expense of indigeispecies. In South Africa, about 8750 species
have been introduced and 161 of these specieareagarded as IAS (Nyoka, 2003). Sixty-eight
percent of these species are woody species, mahemf introduced for timber, fuelwood and
tannin production during colonial times. Two ofskespecies, Black watt{&cacia mearnsiDe

Wild) and Silver wattl§Acacia dealbatd.ink) are highly invasive in parts of South Afrjcaausing

a major loss of water, especially along rivers, sd of biodiversity by outcompeting indigenous
species (Binnst al.,2001; de Neergaaset al,.2005). The two species of wattle were introduced t
South Africa in the mid I®century as shade trees and shelterbelts, ané ienth of the century as

plantation trees for tannin production (Nyoka, 2003

Invasive alien species can be detrimental to neéw@systems and are often perceived to have a
negative impact on ecosystem goods and servicegk&itonet al.,2006), resulting in tremendous
costs for governments in terms of control, manageraed eradication. Even though IAS usually
are seen as pests, they may perform several positosystem services, e.g. provisioning and
regulating services (Pejchar & Mooney, 2009). Rviing services include materials such as
fuelwood, fodder, construction wood etc. It hasrbsleown that IAS has been well incorporated
into local livelihood strategies and serves asngpoirtant natural resource (de Neergasrdl.,

2005, Shackletort al.,2006). This provisional service may help to akéeirural poverty and
create income opportunities, as market opportunfoe products are established (Pejchar &
Mooney, 2009). Even though the regulatory servieas, water management, may be negatively
impacted by invasive woody perennials like watles Maitreet al.,2002), other more global
benefits are present from a more holistic approaah,carbon sequestration, mitigating climate
change. This specifically holds true when grasidaare afforested by woody species (Pejchar &
Mooney, 2009).

In Eastern Cape, South Africa, Black wattle ande&ilvattle are pioneer species originating in
Australia (Le Maitreet al.,2002). They are fast growing, very invasive andehaigh
evapotranspiration rates, which reduce streamffunface run-off and available surface water for
agriculture (Binngt al.,2001).
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Working for water
As post-apartheid South Africa suffers from sewea¢er scarcity due to increased agricultural

production and urban growth among other things Siieth African government started the
ambitious project “Working for Water (WfW)” in 199mploying thousands of poor people in a
large scale eradication program, with dual purpdssnservation and poverty alleviation (Birets
al., 2001). As mentioned earlier, the wattle speciedrarasive species which has a large water
uptake. Therefore these species are the mostedrgathin the WfW scheme. In the Drakensberg
region, where grassland is the natural biome, tsmlua streamflow due to afforestation is
assumed to be 2600°a* yr* (Marais & Wannenburgh, 2008). Further, the redurciio
streamflow is assumed to have a direct impact eretractable water, which is available for use,
i.e. water yield. The water yield is reduced to 78Rthe reduction in stream flow (Marais &
Wannenburgh, 2008). Based on these both empimchtleeoretical assumptions, there is much

water yield to gain by clearing IAS, such as thadBlwattle.

On that background, the WfW program was initiatedltlige this problem and further to reduce
poverty and marginalisation in rural areas, esplgdiathe former Homelands (Binret al.,2001).
The WfW program is an agency under the DepartmieWaier Affairs and Forestry (Turpid al.,
2008). The legislation to support the WfW schenmasented a general shift in policy, after
democratization in 1994. A general aim was to nthkeaccess to water equal and improve water
security for all South Africans. The National Wakart stated that the ownership of water was
replaced by a right to use water (Biretsal, 2001). This meant that nobody could legally own

water, but only buy the right to extract it thougvernment officials.

Other than improving the water supply, the progeams at improving biodiversity by securing and
re-establishing natural vegetation, reduce eroamahflooding, reduce fire hazard and reduce
poverty through economically empowering poor r@e@hmunities, by job creation (Bines$ al.,
2001; Marais & Wannenburgh, 2008). The latter makegprogram somewhat unique (Turpte

al., 2008).

The projects under the WfW program are supported@umically by government funds. They
follow an established course of action, that state potential sites are selected, how people from
the local communities are trained — as they fomtlost part have little or no education — among
other things. Aside from the government funds, ggevfunds and foreign investments contribute

economically (Binngt al.,2001).
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The strong dependence on funding makes it questienehether the projects are sustainable. The
guestion is if they will be able to maintain théiated goals, both regarding the assumed increased

water yield and poverty alleviation, on the long.ru

Wattle and livelihoods
The impact of wattles on rural livelihood stratemjie generally poorly understood, but some studies

in South Africa have shown the use and potentiaiMattle products (de Neergaaetlal.,2005,
Shackletoret al.,2006). These studies show how wattle is used fange of provisional services,
proving a very important resource for local housésio Shackletoet al. (2006) found that local
households favour Black wattle as building matemiadr indigenous species and that the short
distance to the wattle stands facilitate fuelwoolliection. Since fuelwood is often collected by
women, a nearby source of fuelwood positively iaflce their time spent collecting, leaving more
time to other duties (Cavendish, 2002). Increasatitly of wattle is even preferred by some local

households, showing the importance of wattle talrivelihoods (Shackletoat al.,2006).

Objectives

The aim of our study is to investigate local usé parception of wattle and the influence of the
WIFW program in the Ongeluksnek area. Leading tddllewing research questions:
* What is the local use of wattle?
* Is there any market — formal or informal — for Metf so, how is it organized? If not, is
there any potential?
* What is the local people’s perception of wattle?
* What are the distribution and biomass stock of le/att
* What are the short and long term benefits and/ostraints of the WfW program regarding
land use, environmental- and socioeconomic effects?
* What is the local people’s perception of the prijjed/ith regards to:
o0 Employment opportunities (security)
o Work load
0 Socioeconomic effects
0

Environmental effects

» Are there any changes in wattle invaded areas thigeWWf\W-project?
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* Are there any, and if so what are the conflictsveen the land cover wattle and other

potential land uses (e.g. agriculture, sacred pdivdstock access to water and grazing)?

Methods

Local context
The study area is located in the province of EasBape, part of the Matatiele local municipality in

the Alfred Nzo district. The local municipality Matatiele is further divided in administrative it
of wards, where our study site is located in watdQngeluksnek. The villages Motseng,
Litichereng (Maphelle) and Moeketsi with the surding land constitutes our study area. The
population in the Alfred Nzo district is almost algi black, the gender distribution is 54,3 % female
vs. 45,6 % male and more than half of the poputasainder the age of 35 years (Province of

Eastern Cape, Social Development & Special Progreshm

The area is located at the foot hills of the Drakesng escarpment. This larger area is the part of
South Africa that has the highest annual rainfaé tb the escarpment of which fast flowing

streams run down the steep slopes (Lestat, 2000).

The area is a part of the former homeland Tran3kes.Homelands were established under the
apartheid regime, spatially and economically segjfieg the South African population. Some of
many consequences of the Homelands were overpapylatarginalisation, many migrant
labourers and dependence of their remittancesaamttidegradation due to insufficient land use
practices; repercussions of which is still appateday (Agergaard & Birch-Thomsen, 2006; Bond,
2002).

Three forms of land tenure exists; communal-, peivand state land. Most of the area is
constituted as communal land. The land managerae@nerally difficult to tackle and is an
ongoing challenge in the municipality of Matatiéléatatiele Local Municipality). There may be
different management approaches applied in orderadicate wattle stands in the different land

tenure areas.

Village walk
The first day in the field is reserved to a walkhe village and surrounding areas in order to
observe and get a general impression of the vikagehow people interact, the number of

households, resource availability, local authaaityl infrastructure. Furthermore this is an
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opportunity to speak with the local people andientify key-informants, and find someone
interested and motivated for participating in gigstaire, semi-structured interviews and PRA.
Key-informants which could be interesting to speadtk are people who have been involved in
WiW, fuelwood collectors, and head or staff of loh&Os.

Semi-structured interviews

Through semi-structured interviews our goal iseblghowledge about the local use of wattle as a
resource, the value of wattle for the householdtiappattern in the use of wattle and peoples
perception of wattle. Furthermore we would likadentify the most important problems and
benefits regarding both wattle and WfW. To get infation about environmental effects of WfW,
e.g. increased stream flow and soil erosion, astbeoonomic effects e.g. employment
opportunities and security when employed in WfW.obdain this knowledge it would be valuable
to interview people from randomly selected housagsigbeople which have been employed in the
WIW program and a staff member or head of a lodaONfor information about benefits and
constrains of WfW. Another key-informant for issuegarding the wattle management in the

Ongeluksnek nature reserve could be a park mamagtaff.

Questionnaire

In the questionnaire we want to obtain informatdout general use of wattle, people’s perception
of wattle, if they see it as pest or a resourcd,@@ople’s perception of the WfW program. Statsstic
will be used in order to quantify the most commae of wattle correlated to gender, age and
income aspects. Results will also provide informatbout the most common reason to classify
wattle as a pest or a resource and WfW as benledicizegative. Households for the questionnaire

survey will be selected by random sampling fronatelite image from Google Earth.

PRA - community mapping and ranking

Mapping of the community and ranking will be an ongant source of information about people’s
perception of spatial distribution of wattle, valiewattle for subsistence use and trade, community
infrastructure, both social and physical, and thedfits and constrains regarding wattle. The
assignment for the participants will be to drawaprof the village including the different
households, resources available, markets, resoanckservice flow. After this session the
participants will be asked to rank the problems lagefits of wattle-invaded areas, according to

the answers given in the questionnaire and semitsired interviews. Two focus groups will be
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formed, one consisting of representatives of daéfieihouseholds and another of people who is or
has been involved in a WfW project.

PRA — timeline
A key informant, possibly the village chief or deneant NGO-member, will be asked to draw a

timeline over the events in the WfW project spagrtime pre and the post WfW period. The

timeline should include work load, number of peogteployed, socioeconomic consequences, area
of wattle, land use and environmental impacts. Whilsgive information about the history of the
wattle in the area. The WfW focus group will beedko discuss and comment on the timeline. The
timeline session provide information of people’sgaption of the WfW project and the benefit and

constrains of the project.

Biomass estimation
Weight measurements of fuelwood collected per degknper household will provide important

data which can be used for estimating the impogariavattle as a resource. Quantification of the
amount of fuelwood collected are also importantriger to compare how much wattle the local
community use held against the amount of availalaittle biomass after the WfW project has taken
place. Measurements of biomass in random sample @dm be extrapolated in order to get a
guantification of wattle biomass in the whole arBlae quantification of wattle biomass are
important to include when discussing carbon segath, as it is a measurement of how much

carbon can be stored.

A rough assessment of biomass will be done by tagit sample plots and measuring tree
diameter at breast height (dbh), and the heighdf(khe tree. Parabolic volume JMwill be
calculated using the formula:

)
Vp = lxnxixh

2 2
Density values to calculate biomass will be takemfliterature sources. Wattle stands will be
classified into three different groups accordingppearance, and all groups will be sampled.
Observations will determine which group a wattknsit belongs to and together with GPS area

measurements, a rough estimation of biomass caalbelated.
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GPS
GPS—tracking of fuelwood collector routes to getrapression of the workload and which wattle

stands are most attractive for the collection efhfiwod.

A GPS-contour walk around wattle stands, both stdhdt have been exposed to WfW activities,
and those which have not. This will provide datprapriate for GIS analysis. The current wattle
invaded area can be compared with aerial or datgliotos to determine if wattle is still spreading

and to what extent, and to evaluate if WfW has lef@aient.

For an overview of the methods see App.1.

Time schedule

Our time schedule is shown in figure 1. Some methpdvide information which will be used in
other methods to define sample group and furthezstigations. As we at this point do not know
the villagers weekly routine, the methods includkeg-informants are kept flexible in able to adapt

to local conditions.

Days

-X —[ Pilot test of questionnaires J

1 [Vi!lage walks with Idenjcification of ] (SRR G
informal talks l l key-informants —

/ / collectors

and WfW project

2-3 ~>[ Questionnaires J~ / area

Walk with
— | fuelwood
collector (GPS)

3-4 [ Semi-structured interviews J

F 3

v y Boundaries walk+
5-6 [ PRA-sessions: Community map, timeline, ranking J(— biomass
estimations

QObservations
7-8 Flexible days

Figure 1. Methods and activities for the days in th field.
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Appendix 1

Table of research questions, data needed to atlsevguestions and methods used to obtain data.

The impact of wattle on rural livelihoods in the Orgeluksnek area

Research question

Outcome

Method

Which are the local uses of
wattle?

Description of local use of
wattle resources.

Semi-structured interviews
Questionnaire, Quantification
of products

Is there any market for wattle
formal or informal?

—Value of wattle. Spatial use of
wattle.

Observations
Semi-structured interviews
Questionnaire

Mapping (PRA)

What is the local people’s
perception of wattle?

Perception of wattle and most
important problems/benefits.

Semi-structured interviews
Questionnaire

Ranking of problems/benefits
(PRA)

What is the distribution and
biomass stock of wattle?

Quantification of biomass.
Intrusion in nature reserve

Quantitative measurement of
biomass

Quantification of products
GPS track of route of fuelwoo
collector

GPS measurement of a samp
plot in a wattle invaded area
Semi-structured interviews

le

What are the short- and long
term benefits and/or constrain
of the working for water
scheme?

The environmental and
tsocioeconomic effects of
WIW, e.g. increased stream
flow, soil erosion, land use an
employment opportunities.

Semi-structured interviews
Questionnaire

Interview with key-informants
dTimeline (PRA)

What is the local people’s
perception of the project?

Information regarding:
Environmental effects,
employment opportunities

(security), work load and othe
socioeconomic effects.

Semi-structured interviews

Questionnaire

Ranking of problems/benefits
r(PRA)

Are there any changes in
wattle-invaded areas after the
WIW project?

Current wattle invaded area
compared to previous years

GPS measurement of a samp
plot in a wattle invaded area
Google-earth (and Orto-photg
data compared with GPS datg
in a GIS.

le

N—r
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Appendix 2
Questionnaire

Household no: Name of respondent: Name of interviewer:

We are a group of students from University of Cdiaggen (Denmark) and University of Kwa-Zulu

Natal studying the impact of wattle on rural livelbds in the Ongeluksnek area.

General questions
1. How many persons are included in your household?
How many people sleep here every day?
Are there anybody working in another city who yausider being part of your

household?

2. Do you have any livestock?
Yes:[ | How many?

No: [

3. What is your main source of income (if pensionsy maany?)?

Concerning local use

4. Do you use wattle?
Yes:[]
No: [

5. What do you use wattle for?
Fuel:[] Construction{’ Timber:[] Fodderi]

Medicine:[] Nothing:[ Other:

6. Can you please show us how much fuelwood your hmideise a day in

January (summer):

July (winter):

7. How do you get hold of wattle?
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Buy: [ Receive for free (from family, friends): Exchange:]
Collection:[] Do not use wattle:

Other:

8. How often do you collect fuelwood?

January (summer):

July (winter):

9. How much time do you spend weekly or daily on axlleg wattle (either to buy or collect
manually)?
January (summer):
July (Winter):

10.Who collects fuelwood in your household?

Male: ] Femalei]
Children and youth (0-19y): Grown ups: (20-39y):
Age: (40-59y)1] Elderly (60+):

Concerning perception of wattle — pest vs. resource

11.Can you mention some positive thing about wattle?

12.Can you mention something about wattle that isgooid? Can you mention some negative

things about wattle?

Water use

13.Where do you get water from?

14.What do you use water for?

Household{] Livestock:[
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Irrigation of homegarden: “Larger” scale agriculture:

Other:

15.How would you describe the amount of water avadablyour household?
Plenty of watert] Limited amount of water: Lack of water{’

16.How does the water you use taste?

Concerning perception of Working for Water programs
17.Do you know of the project “Working for Water”?
Yes:[] No: [

Can you tell me something about the project?

18.Have someone in your household been involved iptbgect?

Yes:[] What was/is your/their job?:

No: [

If yes — would you be interested in joining ourdsgroup (PRA)?

Yes:[1 I'm available at (day and time):

No thanks1]

19.Can you mention some positive things about WfW?

20.Can you mention some negative thing about Wfw?
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Can we contact you again for follow-up questions?
Yes:[1when (day and time):

No thank:]

Do you want to join a focus group meeting?
Yes:[1when (day and time):

No thanks{

Thank you very much for your time!
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Appendix 3. Semi-structured interview guides

Wattle use and perceptions (households/fuelwood t¢ettors):

8.

9.

Wattle use (description of multi use)

Time spent collecting wattle products (day/week)

Distance to collection site (who decides site?)

Amount of products (fuelwood, timber, medicine)
Seasonality, winter vs. summer (coldest months, jjulg august)
Who collects the products (gender, age etc.)

Equipment used

Transport of wattle — collection/sale

Market/Price of products, (existing? attributes?atproducts? price of unit fuelwood)

10. Secondary production using wattle (charcoal)

11. Alternative to wattle products (what if wattle digeears from area?)

12. Distribution of wattle, land cover conflicts (agulture/grazing)

13. Benefits from wattle stands (environmental)?

14.Problems with wattle stands (cattle theft, crimsna&nvironmental?)

15. Water and wattle (water scarcity, water quality)
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Working for water (participants & NGO):

1. Involvement/role in program (time involved and who?

2. Logistics of program (only local or transport tte3i

3. Wages/economic benefits of participation (influenogamily?)

4. Describe methods used in program

5. Have the methods had any influence on water qality

6. Who may use the land where wattle has been eradigat

7. Benefits with program

8. Problems with program

9. Perception of the success or failure of prograne(dable changes, wattle stands reduced?)

10. Environmental impact of wattle
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